5.2 Cumulative Effects
This section describes the basis for the cumulative effects analysis, including geographic scope and temporal
scope. It describes the interrelated actions (past, present and future) that could cause cumulative effects when
combined with the effects of the Proposed Action and alternatives. The resources that would potentially have
cumulative effects are identified for each interrelated action.

According the Council on Environmental Quality’s regulations for implementing the National
Environmental Policy Act (NEPA) (40 CFR Section 1508.7), a cumulative effect is an effect on the
environment which results from the incremental effect of the action when added to other past, present,
and reasonably foreseeable future actions regardless of what agency or person undertakes such other
actions. Cumulative effects can result from individually minor but collectively significant actions taking
place over a period of time, to include hydropower and other land and water development activities
(FERC 2008).
Based on preliminary staff analysis, FERC identified in its Scoping Document 2 (SD2) the following resources as
potentially cumulatively affected by construction and operation of the LPP Project and other basin activities:
water resources, wildlife resources, threatened and endangered species, riparian vegetation and habitat, land use,
and socioeconomic resources.
In its SD2, FERC staff identified the following water resources that could have cumulative effects resulting from
the LPP Project: Upper Colorado River resources that affect the storage in Lake Powell and any measurable
effects from Lake Powell Pipeline withdrawals that would affect the use and quality of water in the Colorado
River below Glen Canyon Dam (FERC 2008).
In its SD2, FERC staff identified the following aquatic resources that could have cumulative effects resulting
from the LPP Project: endangered Colorado River fish downstream from Glen Canyon Dam (FERC 2008).
In its SD2, FERC staff identified the following terrestrial resources that could have cumulative effects resulting
from the LPP Project: wildlife and threatened and endangered species within their range in southeastern Utah, and
riparian vegetation and habitat downstream from Glen Canyon Dam (FERC 2008).
In its SD2, FERC staff identified land use and socioeconomics as resources that could have cumulative effects
resulting from the LPP Project: areas that could potentially receive Colorado River water from the proposed
project or alternative water supplies considered in this environmental document (FERC 2008).

5.2.1 Geographic Scope
The geographic scope of the analysis defines the physical limits or boundaries of the proposed action’s effect on
the resources. Because the proposed action would affect the resources differently, the geographic scope for each
resource would vary.
In its SD2, FERC staff identified the following aquatic resources that could have cumulative effects resulting
from the LPP Project: endangered Colorado River fish downstream from Glen Canyon Dam (FERC 2008). The
geographic scope of the cumulative effects analysis for endangered Colorado River fish is focused on the
Colorado River downstream from Glen Canyon Dam.
In its SD2, FERC staff identified the following terrestrial resources that could have cumulative effects resulting
from the LPP Project: wildlife and threatened and endangered species within their range in southeastern Utah; and
riparian vegetation and habitat downstream from Glen Canyon Dam (FERC 2008). The geographic scope of the
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cumulative effects analysis for wildlife and endangered species is focused on wildlife and endangered species
within their range in southeast and southwest Utah. The geographic scope of the cumulative effects analysis for
riparian vegetation and habitat is focused on contiguous areas to the Colorado River downstream from Glen
Canyon Dam.
In its SD2, FERC staff identified land use and socioeconomics as resources that could have cumulative effects
resulting from the LPP Project: areas that could potentially receive Colorado River water from the proposed
project or alternative water supplies considered in this environmental document (FERC 2008). The geographic
scope of the cumulative effects analysis for land use and socioeconomics is focused on the KCWCD service area
in Johnson Canyon and the WCWCD service area in the St. George metropolitan area.

5.2.2 Temporal Scope
The temporal scope of a cumulative effects analysis includes a discussion of past, present, and future actions and
their effects on each resource that could be cumulatively affected. For any resource that FERC staff identify as
potentially having cumulative effects, the temporal scope will look 30 to 50 years into the future, based on the
potential term of a new license, concentrating on the effect on the resource from reasonably foreseeable future
actions. The historical discussion will, by necessity, be limited to the amount of available information for each
resource area (FERC 2008).
FERC staff did not identify specific resources in SD2 that could be cumulatively affected during the potential
term of a new license. The temporal scope of the cumulative effects analysis is focused on the use of Colorado
River water or alternative water supplies in the KCWCD and WCWCD service areas to meet municipal and
industrial (M&I) demands from 2025 through 2060. As noted above, the resources that could be cumulatively
affected during this period include land use, socioeconomics, and endangered species and designated critical
habitats.

5.2.3 Interrelated Projects and Actions
This section describes projects and actions that could cause cumulative effects from construction and operation of
the proposed LPP when completed. These projects and actions are referred to as interrelated projects and actions.
Cumulative effects are based on net effects (i.e., effects remaining after mitigation has been applied), not gross
effects. If the LPP Project would not affect a resource, there would be no potential for cumulative effects on that
resource. Basing the cumulative effects analysis on gross effects would result in a misrepresentation of the actual
cumulative effects.
The following entities were contacted to develop a list of past, present, or reasonably foreseeable future actions
with potential cumulative effects in the affected environment or action area: Federal Energy Regulatory
Commission (FERC), Bureau of Land Management, Bureau of Reclamation, National Park Service, U.S. Forest
Service, U.S. Fish and Wildlife Service, U.S. Geological Survey, Utah Division of Wildlife Resources, Utah
Department of Transportation, Washington County Water Conservancy District, Kane County Water
Conservancy District, Washington County, Kane County, planning and public works departments of the cities of
St. George, Washington, Hurricane, Santa Clara, Ivins, Toquerville, LaVerkin, Hildale, Colorado City, Kanab,
Fredonia, and Page, Arizona Department of Transportation, Arizona State Land Department, Arizona Department
of Fish and Game, Mohave County, Coconino County, Kaibab Band of Paiute Indians, Paiute Indian Tribe of
Utah, Sierra Club, Southern Utah Wilderness Alliance, Citizens for Dixie’s Future, Living Rivers, and American
Rivers. The actions presented in this section are only for the action area of the affected environment.
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Historic and Past Projects and Actions
The historic period of southern Utah and northern Arizona began with early exploration by Spanish explorers who
were looking for a trail to connect their colonies in New Mexico with those in California. These efforts began
with the Dominguez-Escalante Expedition in 1776, followed by Armijo in 1829 to 1830 and the establishment of
the Spanish Trail in 1830 by Wolfskill. Later, exploring parties consisted of trappers looking for furs and then by
U.S. government and scientific expeditions evaluating new routes and territories.
With the arrival of Mormon pioneers in 1849 to 1850, permanent European-American settlement of the area soon
followed. The Mormon Wagon Road was established as the primary transportation route between Salt Lake City
and Los Angeles. The settlement of Washington County was carried out, for the most part, under the direction and
supervision of Mormon Church leaders in Salt Lake City. During the settlement period, these efforts were under
the direction of Brigham Young from 1850 to 1876. The Old Arizona Road and Mormon Honeymoon Trail
completed in the 1870s functioned as transportation routes connecting the southern Utah settlement of St. George
to settlements in northern and central Arizona.
Agriculture was a primary component of the St. George area economy. The Hurricane Canal, completed in 1904,
diverted Virgin River water into the Hurricane Bench area, which became a productive agricultural community
that continues to produce fruit, nuts and other crops today. The Dixie National Forest was created in 1903 and
Indian Reservations were established in the region between 1907 and 1917. Cattle and sheep ranching became
important components of the local and regional economy. National parks were established in southern Utah and
northern Arizona in 1919 (Zion and Grand Canyon) and 1928 (Bryce Canyon). The Mormon Wagon Road was
improved to become the Arrowhead Trail, upgraded to Highway 91 and eventually was incorporated into
Interstate 15. Portions of the Old Arizona Road were combined with portions of U.S. Route 89 to form an eastwest transportation corridor from St. George through the Kaibab-Paiute Indian Reservation to Fredonia, Kanab
and Page.
The U.S. Congress authorized construction of Glen Canyon Dam in 1956 as a key component of the Colorado
River Storage Project. The dam began impounding water in 1963, creating Lake Powell, the second largest
reservoir in the U.S. The development of Lake Powell allowed the Upper Colorado River Basin states of Utah,
Wyoming, Colorado and New Mexico to utilize their share of the Colorado River, especially during drought
periods, and provided the required delivery of water to the Lower Basin states of Arizona, Nevada and California,
and to Mexico to fulfill water delivery obligations under the 1944 Water Treaty. Glen Canyon National
Recreation Area was formally established in 1972.
The 1.9 million acre Grand Staircase-Escalante National Monument was established by Presidential Proclamation
using the Antiquities Act. Highway 89 crosses through the southern portion of the Monument. The U.S. Congress
designated a utility corridor specifically for the LPP Project along Highway 89 through the Monument in 1998.
Ranching and grazing in southern Utah and northern Arizona continue to be significant components of the
regional economy; however, the growth of tourism and outdoor recreation has created a large service economy,
primarily because of the popular nearby national park, recreation areas, and national monuments including Glen
Canyon, Grand Canyon, Zion and Bryce Canyon and GSENM. Tourism has gradually become an economic
mainstay of southern Utah and northern Arizona. The area has also grown in recent years to be an attractive
retirement environment with Kanab and St. George becoming what could be considered retirement communities.

Colorado River Interim Guidelines for Lower Basin Shortages and Coordinated
Operations for Lake Powell and Lake Mead EIS and ROD
In December of 2007, the Secretary of the Interior adopted the Colorado River Interim Guidelines for Lower
Basin Shortages and the Coordinated Operations for Lake Powell and Lake Mead. This action was taken to
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address water availability in the lower basin and operations of Lake Powell and Lake Mead during drought and
low-reservoir conditions. Coordinated operations under the 2007 Record of Decision primarily govern the annual
release from Lake Powell, and the reservoir operations decisions under the Guidelines will remain in effect
through 2026. The Guidelines provide direction to Reclamation on monthly to annual operations of Glen Canyon
Dam to better “equalize” the contents of Lake Powell and Lake Mead. The equalization provisions state that if the
forecasted end-of-year storage (September 30 of each year) in Lake Powell is greater than the end-of-year storage
in Lake Mead, Lake Powell will release more than the minimum objective release to equalize storage between the
two reservoirs. Equalization only occurs if there is enough storage in the Upper Basin. The balancing/equalization
operational tiers are as follows.

The Colorado River Interim Guidelines for Lower Basin Shortages and the Coordinated Operations for Lake
Powell and Lake Mead Guidelines have been fully integrated into the technical analysis and modeling of the Lake
Powell Pipeline project.
Resources with potential to have cumulative effects with the LPP Project effects:
Air Quality
Aquatic Resources
Land Use Plans and Conflicts (Floodplains)
Special Status Aquatic Species
Socioeconomic Resources (Energy Resources)
Special Status Wildlife Species
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Surface Water Quality
Surface Water Resources
Visual Resources
Wetlands and Riparian Areas

Operation of Glen Canyon Dam EIS and ROD
In 1995, Reclamation finalized an EIS on Glen Canyon Dam operations and in 1996, the Secretary of the Interior
decided that the dam would be operated using the modified low fluctuating flow alternative in the EIS. This EIS,
coupled with the 2007 Record of Decision, governs releases from Lake Powell. The EIS covers primarily daily
and hourly releases through Glen Canyon Dam, and reservoir water surface elevations are affected by this action.
This action would create cumulative effects with the proposed LPP effects on Lake Powell water surface
elevations.
Resources with potential to have cumulative effects with the LPP Project effects:
Air Quality
Aquatic Resources
Land Use Plans and Conflicts (Floodplains)
Special Status Aquatic Species
Socioeconomic Resources (Energy Resources)
Surface Water Quality
Surface Water Resources
Visual Resources
Wetlands and Riparian Areas

Interim Surplus Criteria EIS and ROD
The 2001 Interim Surplus Criteria EIS analyzed conditions when there would be surplus water available for
release to satisfy consumptive use in the Lower Colorado River Basin states in excess of 7.5 million acre feet
annually. The interim surplus guidelines are scheduled to terminate in 2016. The 2001 interim surplus guidelines
and its effects are integrated into the more recent Interim Guidelines presented in Section 5.2.3.2 of this
document. This action affects reservoir water surface elevations and this could create cumulative effects with the
proposed LPP effects on Lake Powell water surface elevations.
Resources with potential to have cumulative effects with the LPP Project effects:
Air Quality
Aquatic Resources
Land Use Plans and Conflicts (Floodplains)
Special Status Aquatic Species
Socioeconomic Resources (Energy Resources)
Surface Water Quality
Surface Water Resources
Visual Resources
Wetlands and Riparian Areas
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Development and Implementation of a Protocol for High-Flow Experimental Releases
from Glen Canyon Dam, Arizona, 2011 Through 2020 EA
The action described in this EA will remain in effect through 2020. The EA describes experimental releases of
high water volumes from Lake Powell. It affects reservoir water surface elevations and thus could create
cumulative effects with the proposed LPP effects on Lake Powell water surface elevations.
Resources with potential to have cumulative effects with the LPP Project effects:
Air Quality
Aquatic Resources
Land Use Plans and Conflicts (Floodplains)
Special Status Aquatic Species
Socioeconomic Resources (Energy Resources)
Surface Water Quality
Surface Water Resources
Visual Resources
Wetlands and Riparian Areas

St. George Wastewater Reuse Project – BIA/BLM
The Shivwits Band of the Paiute Indian Tribe of Utah Water Rights Settlement Act (Settlement Act), Public Law
106-263, confirmed a water right of 4,000 ac-ft per year for the Shivwits Band of Paiute Indians in 2000. The
Settlement Act became fully effective in November 2003, when the Secretary of the Interior determined that all of
the requirements of the Settlement Act had been completed. One of the projects that provide the Shivwits Band
their water is the St. George Water Reuse Project (SGWRP), which treats and recycles discharges from the St.
George Regional Wastewater Reclamation Facility. The SGWRP will provide 2,000 ac-ft per year. As part of this
project, WCWCD and the City of St. George constructed an eight-mile pipeline from the wastewater treatment
plant to the Ivins Reservoir for the purpose of delivering this water to irrigators and the Shivwits Band. The
SGWRP is designed for expansion to generate approximately 11,732 ac-ft per year; however, State Engineer
restrictions result in generating only 5,800 acre feet per year. With 2,000 ac-ft per year for the Shivwits Band,
3,800 ac-ft per year are left for irrigation use at golf courses, city parks and cemeteries. The water quality of the
reclaimed water is better than the irrigation water previously used.
Resources with potential to have cumulative effects with the LPP Project effects:
Socioeconomic Resources
Special Status Plant Species
Special Status Wildlife Species
Surface Water Quality
Surface Water Resources
Vegetation Communities
Wildlife Resources

Southern Corridor Highway
The Southern Corridor is a four-lane, limited-access highway beginning at Interstate 15 (I-15) near the southwest
end of St. George about 2 miles from the Arizona border at the Atkinville interchange and is under construction to
connect with Highway 9 in Hurricane. UDOT studied the project to determine how the new road would affect the
surrounding natural and built environments. UDOT filed the Southern Corridor Final Environmental Effect
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Statement (EIS) on April 23, 2005. A portion of the Southern Corridor Highway has been constructed as four
lanes and is in service from I-15 to the exit for the new St. George municipal airport. The remainder of the
Southern Corridor Highway is now completed as two lanes to Hurricane and will gradually be expanded to four
lanes throughout its length.

Resources with potential to have cumulative effects with the LPP Project effects:
Air Quality
Archaeological and Historic-Era Resources
Ethnographic Resources
Land Use Plans and Conflicts
Noise
Paleontological Resources
Recreation Resources
Socioeconomic Resources
Special Status Plant Species
Special Status Wildlife Species
Vegetative Communities
Visual Resources
Wildlife Resources
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Red Cliffs National Conservation Area
Red Cliffs National Conservation Area (NCA) is in central Washington County. Funding was obligated through
the American Recovery and Reinvestment Act of 2009 to construct two new trailheads (White Reef and Red
Mountain) that provide fenced parking areas, interpretive kiosks, vault toilets, and other visitor amenities. Both
were completed in fiscal year 2010. The White Reef trailhead provides access to a newly designated
approximately 6 mile long non-motorized trail system that will provide connections to other trails in the NCA.
ARRA funding was also used in 2010 to repave/reconstruct the 3 mile paved access road to the Red Cliffs
Recreation Site.
Resources with potential to have cumulative effects with the LPP Project effects:
Recreation Resources

Jackson Flat Reservoir – Kane County Water Conservancy District
The Jackson Flat Reservoir is a 4,228 acre-foot reservoir that stores non-potable water. The reservoir is located
just south of Kanab and just east of Kanab municipal airport in Kane County, Utah. The reservoir construction is
completed and filled with water diverted from Kanab Creek. The water beneficiaries are the Kanab Irrigation
Company shareholders, including the Kane County Water Conservancy District (KCWCD).
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The cost of the project is $12 million, which is funded by a $5 million grant from the Army Corps of Engineers
and other monies from Utah State Division of Water Resources, KCWCD, and other entities. The project
construction was completed in 2013.
In 2010 and 2011, archaeological work was performed to excavate and study 15 archaeological sites, including
Paleo-Indian cultural sites and pioneer settlements. A dozen of the sites could potentially qualify for the National
Register of Historic Places. The Native American Indian remains have been excavated, moved and re-buried.
Resources with potential to have cumulative effects with the LPP Project effects:
Archaeological and Historic-Era Resources
Ethnographic Resources
Land Use Plans and Conflicts
Paleontological Resources
Socioeconomic Resources
Special Status Plant Species
Special Status Wildlife Species
Vegetative Communities
Wildlife Resources
Visual Resources

BLM and Department of Energy West-Wide Energy Corridor Final Programmatic
EIS
The West-Wide Energy Corridor Final Programmatic Environmental Effect Statement (PEIS) evaluated potential
effects associated with the proposed action to designate corridors on federal land in 11 Western States (Arizona,
California, Colorado, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington, and Wyoming) for oil,
gas and hydrogen pipelines and electricity transmission and distribution facilities. The Final PEIS evaluated the
No Action alternative and other energy corridor alternatives. The draft PEIS included a floodplain and wetlands
assessment and the final PEIS or Record of Decision included a floodplain statement of findings because the
proposed action may involve actions in a floodplain or wetland. Based upon the information and analyses
developed in the PEIS, the agencies issuing the Final PEIS have amended their respective land use plans by
designating a series of energy corridors effective upon signing of the Record(s) of Decision.
NEPA requires that federal agencies prepare a "detailed statement for major federal actions significantly affecting
the quality of the human environment." The Agencies concluded that preparing a PEIS to examine region-wide
environmental concerns was appropriate, even in the absence of on-the ground environmental effects resulting
from the designation. Actual local environmental effects must inevitably await site-specific proposals and the
required site-specific environmental review. A quantifiable and accurate evaluation of effects at the local scale
can be made only in response to an actual proposed energy project, when a proposal for an action with specific
environmental consequences exists.
For purposes of preparing the West-Wide Energy Corridor Final PEIS, an energy corridor is defined as a parcel of
land (often linear in character) that has been identified through the land use planning process as being a preferred
location for existing and future utility rights-of-way, and that is suitable to accommodate one or more rights-ofway which are similar, identical or compatible.
Energy corridors may accommodate multiple pipelines (such as for oil, gas, or hydrogen), electricity transmission
lines, and related infrastructure, such as access and maintenance roads, compressors, pumping stations, and other
structures.
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Expected benefits of energy corridor designation under the West-Wide Energy Corridor Final PEIS include the
following:


Streamlining and expediting the processing of energy-related permits and projects



Providing applicants for individual rights-of-way within designated corridors with a clear set of actions
required by each of the Agencies to implement projects in designated corridors



Reducing duplicative assessment of generic environmental effects by focusing further effect assessment
on site-specific (on-the-ground) environmental studies to determine route suitability and appropriate
mitigation



Ensuring needed inter-agency coordination as part of the application process



Encouraging new and innovative technologies to increase corridor capacity

Resources with potential to have cumulative effects with the LPP Project effects:


Land Use Plans and Conflicts

Any pipeline construction, operation, and maintenance within the Navajo-McCullough Transmission Line
Corridor to the south of the Kaibab-Paiute Indian Reservation also has the potential to cause cumulative effects on
archaeological resources, TCPs, visual resources, air quality, and other resources of importance to the Kaibab
Tribe. In addition to the potential for cumulative effects on land use plans and conflicts, cumulative effects on
other resources may result from implementation of the Proposed Action.

Future Actions Included in the Cumulative Effects Analysis
The following actions in the reasonably-foreseeable future have been evaluated for potential cumulative effects
associated with the LPP proposed project and alternatives. The level of detail to which an action is analyzed
within each resource section corresponds with the amount of information available for the project and the
significance of potential cumulative effects.
5.2.3.11.1 Kern River-Hurricane Natural Gas Pipeline – Questar Gas Company.
Questar Gas Company is proposing a natural gas pipeline from the existing Kern River Gas Pipeline to Hurricane,
Utah. One alternative follows Highway 18 to the Southern Parkway where it turns north and follows it to
Hurricane, Utah. The second alternative runs south of Gunlock Reservoir to Highway 8 which it then follows to
the Southern Parkway. It then follows the Southern Parkway north to Hurricane. There are two proposed gate
stations associated with this new gas pipeline. One is on the southeast end of Sand Hollow Reservoir and the other
is near the Hurricane City Power Substation just east of the intersection of N 200W and W 600 N. The natural gas
pipeline is anticipated to be operational by 2019. Based on the limited available information, this project should
be included in the cumulative effects analysis.
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Resources with potential to have cumulative effects with the LPP Project effects:
Archaeological and Historic-Era Resources
Ethnographic Resources
Geology and Soil Resources
Groundwater Resources
Land Use Plans and Conflicts
Noise
Paleontological Resources
Recreation Resources
Socioeconomic Resources
Special Status Plant Species
Special Status Wildlife Species
Transportation
Vegetation Communities
Visual Resources
Wildlife Resources
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5.2.3.11.2 BLM - St. George Field Office Resource Management Plan and Amendments. National
Conservation Area Resource Management Plans:
In response to the Omnibus Public Land Management Act of 2009 ( the Act), P.L.111-11., the St. George Field
Office (SGFO) is preparing Resource Management Plans (RMPs) for the 63,500 acre Beaver Dam Wash
National Conservation Area (NCA) and the 45,000 acre Red Cliffs NCA, on public lands in Washington County,
Utah.
The Congressionally-defined purposes of the new NCAs are: “to conserve, protect, and enhance for the benefit
and enjoyment of present and future generations the ecological, scenic, wildlife, recreational, cultural, historical,
natural, educational, and scientific resources” of each unit. Public input was requested to assist the St. George
Field Office to identify alternatives for long term NCA management that are consistent with the goals of resource
conservation and protection. Issues to be considered in the RMPs will include:







Resource protection and desired future conditions
Species conservation
Habitat restoration
Research needs and opportunities
Sustainable recreation
Interpretation and public education

Amendment of the SGFO 1999 Resource Management Plan:
The Act also directed the St. George Field Office to identify areas in Washington County where “biological
conservation is a priority” and to “undertake activities to conserve and restore plant and animal species and
natural communities within such areas.” To fulfill this mandate, the St. George Field Office Resource
Management Plan, approved in 1999, must be amended to designate additional Areas of Critical Environmental
Concern (ACECs) for the conservation of biological resources and natural communities. The public was invited to
provide information about at-risk species and areas where conservation could be a priority and to nominate these
areas for consideration as ACECs. One of the nominated ACECs is the Hurricane Cliffs, which is being analyzed
for raptor nesting and habitat.
The RMP Amendment will also evaluate the area designations for motorized off-highway vehicle (OHV) travel
and make revisions. In 1999, public lands in Washington County were designated as “open” (OHV cross-country
travel authorized); “limited” (OHV travel limited to designated routes, types of vehicles, seasons of use, etc.); or
“closed” (OHV travel prohibited). Public input is needed to identify the diverse OHV uses that are currently
taking place on public lands, the presence of sensitive resources and public lands values, and potential conflicts
with other uses.
Resources with potential to have cumulative effects with the LPP Project effects:
Land Use Plans and Conflicts
Special Status Plant Species
Special Status Wildlife Species
Visual Resources
Vegetation Communities
Wildlife Resources
5.2.3.11.3 Bureau of Reclamation and National Park Service LTEMP EIS.
The Bureau of Reclamation and National Park Service are developing a long-term management plan that will
determine the timing and volume of water flows from Glen Canyon Dam. Those flows affect hydroelectricity
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production, beach recreation, native fish and other river-related plants and animals, as well as archaeological sites
in Grand Canyon National Park and Glen Canyon National Recreation Area.
The long-term management plan will address routine operations as well as "experimental" flows that provide
additional scientific information about how to protect endangered fish and lessen the effects of dam operations on
downstream ecology and other resources. The plan will ensure that regulated flows on the Colorado River meet
the goals of supplying hydroelectricity and water for communities, agriculture and industry at the same time they
protect the ecologies of the Grand Canyon and Glen Canyon.
Work on the new plan, known as the Long-Term Experimental and Management Plan (LTEMP), is the first
comprehensive review of Glen Canyon Dam operations in 15 years. The purpose of the LTEMP is to use current
and newly developed science to improve and protect resources pursuant to the 1992 Grand Canyon Protection Act
while also complying with the Law of the River, the Endangered Species Act, and other applicable laws. The
LTEMP process will determine the need for future modifications of Glen Canyon Dam operations, and whether to
establish an Endangered Species Act Recovery Implementation Program for endangered fish species below Glen
Canyon Dam. The LTEMP EIS is intended to review whether or not and how to update Glen Canyon Dam
operations in effect based on the 1996 Record of Decision described in Section 5.2.3.3 of this document.
Changes to dam operations and other actions taken by the Department of the Interior (DOI) will be evaluated as
"alternatives" in an Environmental Effect Statement. The EIS will document and evaluate effects of the
alternatives. The draft EIS was released for public comment and review in January 2016 and the final EIS is
scheduled to be issued in the summer of 2016.
Resources with potential to have cumulative effects with the LPP Project effects:
Surface Water Resources
Surface Water Quality
Special Status Aquatic Species
Special Status Plant Species
Special Status Wildlife Species
Wetlands and Riparian Resources
Vegetation Communities
Wildlife Resources
Land Use Plans and Conflicts
Socioeconomic Resources
Recreation Resources
Archaeological and Historic-Era Resources
Ethnographic Resources
5.2.3.11.4 Fredonia Natural Resource Conservation District and Town of Fredonia Flood Retarding
Structure.
The Fredonia Natural Resource Conservation District and Town of Fredonia, Arizona plan to begin construction
of the Fredonia Flood Retarding Structure (FRS) in January 2012. The original FRS was constructed by the
Natural Resources Conservation Service – NRCS (then Soil Conservation Service) in 1973 and situated east of
Fredonia and south of Lost Spring Wash, a tributary of Kanab Creek. It is operated and maintained by the Town
of Fredonia. The 1.8-mile-long earthen structure provides flood protection to the Town of Fredonia including
about 1,250 residents and 230 residential and commercial properties and related infrastructure. The original FRS
has developed safety deficiencies and inadequacies during since its initial construction related to embankment
cracking and emergency spillway capacity.
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The Fredonia Natural Resource Conservation District and Town of Fredonia, with assistance from the NRCS,
completed a Supplemental Watershed Plan and Environmental Assessment (Plan/EA) in 2009. The Plan/EA
details replacement of the FRS with a levee/floodway system to provide continued flood protection for the Town
of Fredonia. The total damage reduction benefit from the rehabilitation project is estimated at $31 million. NRCS
is working with the Fredonia Natural Resource Conservation District and Town of Fredonia to complete
engineering design and specifications for this high priority dam rehabilitation project. Construction is projected to
begin once all funding has been secured and be completed approximately two years thereafter.
The Existing Highway Alternative would be constructed through a portion of the FRS dam near Lost Spring
Wash. Although the construction of this project is projected to occur prior to the Lake Powell Pipeline
construction, the operational effects of the Existing Highway Alternative is considered in the cumulative effects
analysis.
Resources with potential to have cumulative effects with the LPP Project effects:

Archaeological and Historic-Era Resources
Paleontological Resources
Ethnographic Resources
Land Use Plans and Conflicts
Socioeconomic Resources
Surface Water Resources

5.3 Proposed Action and Alternatives
This section describes the anticipated effects of the Proposed Action and alternatives on environmental resources.
The following topics are addressed for each affected resource: affected environment; environmental effects of the
Proposed Action and alternatives; proposed protection, mitigation and enhancement (PM&E) measures and their
effects; cumulative effects; and unavoidable adverse effects.

5.3.1 Geology and Soil Resources
Affected Environment
5.3.1.1.1 Regional Geology.
Based on characteristic landforms, North America has been divided into areas called physiographic provinces,
with substantial transition zones (zones at boundaries that share characteristics of the adjoining provinces)
occurring in some places. The proposed LPP alignment alternatives extend from Lake Powell (near Page,
Arizona) to St. George, Utah. The LPP alignments are planned to be constructed through two physiographic
provinces: approximately 78 percent of the pipeline is proposed to be located in the Colorado Plateau Province
and the remaining 22 percent is proposed to be located in the transition zone between the Colorado Plateau and
the Basin and Range provinces.
The Colorado Plateau province is generally characterized by a thick sequence of largely undeformed, nearly flatlying sedimentary rocks. The Colorado Plateau is occasionally interrupted by large-scale northerly-trending
structural uplifts or basins (folds). The limbs of some of these folds are locally steep (40 degrees to vertical) but
relatively narrow (a few miles). The narrow folds are typically monoclines, characterized by all rocks dipping
steeply in one direction, and then flattening out east and west on either side. In general, the monocline folds have
resulted from the propagation of deep basement reverse faults that offset deep rock units and deform the overlying
sedimentary layers. Active faults in the Colorado Plateau are relatively rare at the surface although they are
abundant at depth in older rocks, as exposed in the Grand Canyon part of the Colorado Plateau and specifically at
the Cockscomb and the Sevier fault near the Coral Pink Sand Dunes State Park.
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