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Executive Summary 

 
ES-1 Introduction 

 
This Executive Summary succinctly conveys the economic analyses, methods, and estimated impacts on 
the water resource economics and socioeconomics resources affected by the Lake Powell Pipeline (LPP) 
Project action alternative. The LPP Project conforms to the Proposed Action configuration(s), and its 
impacts are considered incrementally to the No Lake Power Pipeline Alternative and to the No Action 
Alternative (baseline conditions, as is without the LPP Project). 
 
The following material reflects technical reviews and analyses completed through April 2016, based on 
technical information pertaining to several pre-construction engineering and preliminary cost studies. 
Some of the analyses/estimates presented here are subject to change and revision, given further project 
design/configuration changes and different resource management and impact assumptions. 
 
ES-1.1 NED, FERC, and RED Project Impacts 
 
The “No Action” alternative is considered as not implementing the LPP Project and reflects baseline, 
empirical conditions. Consequently, no incremental economic impact analyses have been applied to the 
baseline conditions. Baseline conditions—and associated water resource acquisitions—continue to be 
reviewed. Even so, the economic analyses performed and documented in this study report take into 
account alternative (marginal) water resource costs for the LPP Project that could be adopted under 
“baseline” conditions. Further economic analyses on the No Action Alternative (baseline condition) may 
be developed, given additional planning direction or state and local decision making. 
 
Under the No Lake Powell Water Alternative, the economic analyses performed and documented in this 
study report take into account alternative (marginal) water resource costs that reflect this action 
alternative. The marginal value of water used for the LPP Project action (Project benefits) is equivalent to 
the No Lake Powell Water Alternative, and reflects ongoing technical assessments. 
 
The LPP Project (Proposed Action) economic impacts can be summarized from three different 
perspectives: 1) a direct net, national economic development (NED) or state direct net value perspective; 
2) the “developmental” economic analysis approach commonly employed by the Federal Energy 
Regulatory Commission (Commission), and using an “avoided cost” criteria for measuring project cost-
effectiveness (benefits); and 3) a regional economic development (RED) perspective, where state and 
local employment/income impacts are the central focus. Relying on these three perspectives, the LPP 
Project economic impacts are summarized in the following sections. 
 
ES-1.1.1 NED or State Direct Economic Impacts Perspective 
 

 The LPP Project is determined to be an infrastructure feature of population and economic growth 
in southwest Utah, but it is not the “driver” of growth. The Utah State population 
projection/forecast indicates that other population and economic growth features (natural growth 
rates and net in-migration) would drive upward population growth in the area (described in 
Chapter 8). This assessment is made by the Governor’s Office of Management and Budget 
(GOMB) economists.  

 
 The LPP Project would provide water for the projected population growth in a manner similar to 

other infrastructure requirements, such as roads and transportation, power and energy, housing, 
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and other human services needs. All of these infrastructure requirements would accommodate 
population and economic growth in the area. 

 
 The LPP Project is part of the water resources infrastructure that is needed to provide water to 

meet demands of the growing population. If the LPP Project is not developed, then other 
alternative cost water resource supplies would need to be acquired, along with an acceptance of 
changes in individual and community lifestyles affected by reduced water demand and use. 

 
 The LPP Project benefits are principally determined by comparing (or defining) the LPP Project 

development (direct benefits and costs) to alternative (marginal) costs for other water resources. 
The marginal cost spread (for alternative water resources costs) is large, with some conservation 
features being about $350/acre-ft. (annualized 2015$). These are programmatic measures that 
would be implemented by the Water Conservancy Districts in the near term, ahead of LPP Project 
needs. Water marketing estimates are similar. 
 

 Other conservation measures would more accurately reflect aggressive curtailment measures, 
where secondary irrigation would be eliminated. The economic costs (or lifestyle changes) 
associated with this type of action are still being evaluated, but preliminary estimates suggest that 
the total private and public costs would be equal to or greater than the costs of a reverse osmosis 
(RO) water treatment plant. Current RO plant estimates are at about $3,685/acre-ft. (annualized 
2015$); and this value represents the LLP Project benefits, as the alternative LPP Project 
alternative cost.  
 

 The LPP Project is reviewed with the expectation that lower cost resources are brought into 
development first (such as programmatic conservation and water right transfers, and other 
planned water development projects), and with the LPP Project development following thereafter. 
Also, the LPP Project is determined to avoid, or delay, the construction of high-cost water 
treatment and waste disposal facilities, such as RO and combined brine evaporation management 
projects (currently under review). The LPP Project also avoids the costs of eliminating residential 
outdoor watering and converting this water to only culinary use. 

 
 The NED-type costs for the LPP Project are estimated to be about $1,155/acre-foot, based on an 

average annual water delivery (acre-ft.) over the project life (not peak/full operations after 2048).  
 

 Overall, the economic analyses show the LPP Project displays greater benefits than costs given 
the complex set of economic variables and assumptions under consideration. Depending on 
economic perspectives and assumptions, the LPP Project direct net benefits range from about 
$3.9 to $7.5 billion, and the LPP Project costs range from about $1.3 to $1.6 billion (2015$, 
present value). 

 
 From a “baseline” NED perspective, the LPP Project development benefits are greater than costs 

of LPP Project construction and operation, per the life-cycle cost review performed in this 
analysis, with a benefit/cost ratio of about 2.90.  

 
 From a sensitivity analysis perspective, where inter-generational equity affecting benefits/costs of 

the LPP Project is taken more fully into consideration (social time preference rate of 3.0 percent 
for discount rate), and the real monetary value of water, power, and construction costs are 
assumed to increase over the life of the LPP Project, the LPP Project benefits/cost ratio is about 
4.66. 
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 Initial analyses have been made for a LPP Project configuration that includes a pumped storage 
hydro generation component. The economic analyses show this is a more costly LPP Project 
configuration, raising overall LPP Project costs to about $2.2 to 2.8 billion, but with benefits 
potentially in the $4.2 to $8.4 billion range. These estimates reflect current cost estimates. The 
B/C ratio is about 1.92 to 2.90 depending on analysis assumptions. 

 
ES-1.1.2 Commission’s Economic and Fiscal Impacts Perspective 
 

 The Commission’s project developmental perspective differs from the NED perspective, and it 
focuses exclusively on the power production costs and benefits (hydro system project) portions of 
the LPP Project, per a specified hydro project configuration. 
 

 The (baseline) estimated hydro system power cost would be about $64-93/MWh, with an 
estimated avoided power cost of about $37-40MWh (power market-based values) to $87/MWh 
(gas combined cycle combustion turbine (CCCT) with CO2 adder value).  

 
 With the pump storage configuration, the FERC Project yields relatively high power costs, about 

$97-102/MWh. These costs are comparable to a gas CCCT ($87/MWH) and new wind and PV 
solar generation ($100-110/MWh).  
 

 While the hydro system project power cost is greater than the estimated avoided (market-based) 
regional power costs, it is roughly equivalent to the costs of integrating new renewable power 
resources such as wind turbine or solar generation; and it may displace some gas CCCT machines 
given future regulatory actions. 

 
ES-1.1.3 RED Economic Impacts Perspective 
 

 The regional economic development (RED) perspective is more focused on economic impacts 
“on the ground,” describing impacts resulting from regional and state direct LPP Project 
employment, secondary employment and income, and the overall effect of purchases of goods 
and services throughout the state economy. 
 

 LPP Project construction is initially estimated to produce about 2,445 direct jobs (annual FTE) 
during the period of project construction, and about 5,672 jobs taking into account direct and 
indirect employment effects throughout the state. Annual operation and maintenance (O&M) 
employment is estimated to be at least 64 jobs (direct and indirect impacts). 

 
 Total state construction labor income impacts are estimated to be about $250,000,000, with 

annual O&M labor income impacts estimated to be about $2,455,000. 
 

 The estimated value of total goods and services purchased throughout the state is difficult to 
determine at this time, given the yet to be designated contracting and vender firms. Nevertheless, 
an initial range of potential impacts suggests that about $1.1 to $2.0 billion could “pass through” 
the state economy, as a result of the LPP Project (direct and secondary impacts). 

 
 It is assumed that most of the direct employment benefits will accrue to the study area counties, 

primarily in Utah. For analysis purposes, the direct and secondary employment and income 
estimates are primarily allocated to the state of Utah. 

 
 The time frame for construction and relatively low construction-related increases to local 
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populations (and existing services) does not suggest significant impacts. Most service needs 
would be directed toward site-specific construction staging areas, where land, transportation 
services and congestion, power/water and fuel, and other public and private sector service 
demands would increase. 
 

 
ES-1.1.4 Kaibab Band of Paiute Indians and the Kaibab-Paiute Indian Reservation 
 

 Project construction, income, and potential tax opportunities will likely be available for Tribal 
members and the Tribal government. This will likely depend on state/water district 
intergovernmental agreements arranged with the Tribe.  

 
 It is expected that any Executive Order Environmental Justice issues will be reconciled, or 

mitigated, per ongoing discussions with the Tribe. 
 
ES-1.1.5 Qualitative Economic Issues and Impacts 
 

 It is certain that local area, water delivery prices will increase in the future regardless of the long-
term supply alternatives implemented. Without the LLP Project, water curtailment alternatives 
would likely be enacted affecting community environmental conditions, lifestyle, and social 
costs. 

 
 The LPP Project, in association with planned water supply projects and programmatic 

conservation measures, would contribute to the long-term economic stability and general 
development of the region. To the extent that it off-sets higher cost water resources projects or 
maintains an attractive lifestyle for the region, it provides more dollars to be allocated to 
economic sectors other than infrastructure. 
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Chapter 1  
Introduction 

1.1 Introduction 
 
This chapter presents a summary description of the Lake Powell Pipeline (LPP) Project alignment 
alternatives, the No Lake Powell Water Alternative, and the No Action Alternative. It introduces the area 
studied for environmental resources. It provides an overview of the proposed LPP Project, including each 
alignment alternative and locator maps. 
 
The LPP Project would deliver Utah’s Colorado River water from Lake Powell to the service areas of 
Washington County Water Conservancy District (WCWCD) and Kane County Water Conservancy 
District (KCWCD). The LPP Project action alternatives studied include various pipeline and penstock 
system configurations. Each action alternative would deliver 86,249 acre-feet of municipal and industrial 
(M&I) use water to the following southwest Utah water conservancy district service areas:  
 

 WCWCD would receive 82,249 acre-feet annually. 
 KCWCD would receive up to 4,000 acre-feet annually. 

 
One of the LPP systems previously studied included a conveyance system for the Central Iron County 
Water Conservancy District (CICWCD), which would have delivered approximately 13,249 acre-feet 
annually to the Cedar Valley area. The various alternatives were under study when the CICWCD decided 
to withdraw from the LPP Project, and this conveyance system is no longer being considered. 
 

1.2 Summary Description of LPP Project Alignment Alternatives 
 
Three primary pipeline and penstock alignment alternatives are described in this section, along with the 
electrical power transmission line alignments for providing power to the pump stations and a natural gas 
supply line alignment alternative. The pipeline and penstock alignment alternatives share common 
segments between the intake at Lake Powell and delivery at Sand Hollow Reservoir, and they differ 
spatially in, through and around Kaibab-Paiute Indian Reservation. 
 
The South Alternative (Proposed Action) extends south around Kaibab-Paiute Indian Reservation. The 
Existing Highway Alternative follows an Arizona state highway through Kaibab-Paiute Indian 
Reservation. The Southeast Corner Alternative follows the Navajo-McCullough Transmission Line 
corridor through the southeast corner of Kaibab-Paiute Indian Reservation. The Electric Transmission 
Line alignments are common to all the pipeline and penstock alignment alternatives. The Natural Gas 
Supply Line Alignment Alternative is common to all pipeline and penstock alignment alternatives. The 
natural gas pipeline alignment would be coincident to the buried waterline and would not have a different 
alignment, as compared to transmission line alignments. Figure 1-1 shows the overall proposed project 
from Lake Powell near Page, Arizona to Sand Hollow Reservoir, Utah. 
 

1.2.1 South Alternative 
 
The South Alternative consists of four systems: Water Intake, Water Conveyance, Hydro, and 
KCWCD (see Figure 1-1). 
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The Water Intake System would pump Lake Powell water via submerged horizontal tunnels and vertical 
shafts into the LPP. The intake pump station would be constructed and operated adjacent to the west side 
of Lake Powell, approximately 2,000 feet northwest of Glen Canyon Dam in Coconino County, Arizona. 
An enclosed pump station building would house vertical turbine pumps with electric motors, electrical 
controls, and other equipment at a ground level elevation of 3,745 feet above mean sea level (AMSL). 
 
The Water Conveyance System would convey water diverted from Lake Powell at the Intake System 
through a buried 69-inch diameter pipeline for about 51 miles, parallel with Highway 89 in Coconino 
County, Arizona and Kane County, Utah, to a buried regulating tank (High Point Regulating Tank-2) 
along Highway 89 at ground level elevation 5,691 feet AMSL. The pipeline would be a line of connected 
pipes used for carrying water over a long distance. Figure 1-2 shows the LPP Project Water Intake and 
Water Conveyance systems. The High Point Regulating Tank-2 would be the LPP Project topographic 
high point (Figure 1-2). The pipeline would be sited within a utility corridor established by Congress in 
1998 that extends 500 feet south and 240 feet north of the Highway 89 centerline on public land 
administered by Bureau of Land Management (BLM) (U.S. Congress 1998). Figure 1-3 shows the typical 
100-foot-wide right-of-way and 20-foot-wide temporary construction easement for the water conveyance 
system pipeline, adjacent to and away from the highway. 
 
Four booster pump stations (BPS) along the pipeline would pump water to the high point regulating tank. 
Each BPS would house vertical turbine pumps with electric motors, electrical controls, and other 
equipment. Additionally, each BPS site would have a buried forebay tank, buried surge tanks, pig 
retrieval and launching stations, and a surface emergency overflow detention basin. BPS-1 would be 
located within Glen Canyon National Recreation Area (GCNRA) adjacent to an existing Arizona 
Department of Transportation maintenance facility, along a segment of abandoned highway, west of 
Highway 89. The BPS-1 site would cover about six acres and be surrounded by security fencing. 
 
BPS-2 would be on land administered by Utah School and Institutional Trust Lands Administration 
(SITLA) near Big Water, Utah, on the south side of Highway 89. The BPS-2 site would cover about five 
acres and be surrounded by security fencing. 
 
BPS-3 (Alt.) would be on land administered by BLM Kanab Field Office, near the east boundary of 
Grand Staircase-Escalante National Monument (GSENM) on the south side of Highway 89, within the 
Congressionally-designated utility corridor. The BPS-3 (Alt.) site would cover about five acres and be 
surrounded by security fencing. 
 
BPS-4 (Alt.) would be located on private land east of Highway 89 and west of the Cockscomb geologic 
feature (Figure 1-2). The BPS-4 (Alt.) site would cover about six acres and be surrounded by security 
fencing. The proposed pipeline alignment west of the Cockscomb geologic feature would be situated 
adjacent to the south boundary of the Congressionally-designated utility corridor. 
 
The proposed pipeline alignment would continue parallel to Highway 89 to the buried High Point 
Regulating Tank-2 at 5,691 feet AMSL, which would be the topographic high point of the LPP Project 
(Figure 1-2). The Water Conveyance System would terminate at High Point Regulating Tank-2. The 
buried High Point Regulating Tank-2 would cover about four acres and be surrounded by security 
fencing. 
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Figure 1-3 shows the typical 100-foot-wide right-of-way and 20-foot-wide temporary construction 
easement for the hydro system penstock adjacent to, and away from, the highway. Four in-line hydro 
generating stations (HS-1, HS-2 [South], HS-3, and HS-4 [Alt.]), with substations located along the 
penstock, would generate electricity and help control water pressure in the penstock. Each in-line hydro 
station would consist of a building housing the generator units, an afterbay reservoir, retention basin, pig 
retrieval and launching stations, switchyard, and maintenance parking area, all surrounded by perimeter 
security fencing. 
 
 

 
Figure 1-3 

Pipeline and Penstock Right-of-Way 
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The Hydro System would convey the water from High Point Regulating Tank-2, at a topographic high 
point in the LPP Project with ground level elevation 5,691 feet AMSL, for about 87.5 miles through a 
buried 69-inch diameter penstock in Kane and Washington counties, Utah, and Coconino and Mohave 
counties, Arizona, to Sand Hollow Reservoir near St. George, Utah (Figure 1-4). A penstock is an 
enclosed pipe that delivers water to hydroelectric turbines. 
 
A short penstock segment would convey the water to HS-1. This in-line hydro station would generate up 
to one megawatt (MW) of electricity at a site along Highway 89 within GSENM, and the penstock would 
continue west along Highway 89 to the GSENM west boundary. The HS-1 site would cover about five 
acres. 
 
The penstock alignment would turn south from Highway 89 through private land and BLM-administered 
public lands into White Sage Wash. It would continue across White Sage Wash and then parallel Navajo-
McCullough Transmission Line, crossing Highway 89 Alt. and Forest Highway 22 toward the southeast 
corner of Kaibab-Paiute Indian Reservation. The penstock alignment would run parallel to and south of 
the Kaibab-Paiute Indian Reservation south boundary, crossing Kanab Creek and Bitter Seeps Wash. It 
would continue across Moonshine Ridge and Cedar Ridge to Yellowstone Road. At this point, the 
penstock alignment would run north along Yellowstone Road to Arizona State Route 389 west of Kaibab-
Paiute Indian Reservation. HS-2 (South) would be located west of Kaibab-Paiute Indian Reservation on 
private land east of Yellowstone Road. HS-2 (South) would generate up to one MW of electricity. The 
HS-2 (South) site would cover about five acres. The penstock alignment would continue northwest along 
the south side of Arizona State Route 389 past Colorado City to Hildale City, Utah, and HS-3. HS-3 
would be located on private land west of Hildale City, Utah, north of and adjacent to Uzona Road. HS-3 
would generate up to one MW of electricity. The HS-3 site would cover about five acres. A turnout for 
future delivery of 13,249 acre-feet of WCWCD’s allocation of LPP Project water to Apple Valley would 
be located immediately west of HS-3. 
 
The penstock alignment would follow Uzona Road west through Canaan Gap and south of Little Creek 
Mountain, turning north to HS-4 (Alt.) above the proposed Hurricane Cliffs forebay reservoir. HS-4 (Alt.) 
would be located on about three acres of public land administered by the BLM. HS-4 (Alt.) would 
generate up to 1.7 MW of electricity and would discharge into the forebay reservoir. 
 
The forebay reservoir would be contained in a valley between two dams (south and north), maintaining 
active storage of 11,255 acre-feet of water. The forebay reservoir and two dams would cover about 500 
acres of public land administered by BLM and would be surrounded by security fencing. A low-pressure 
tunnel would convey the water to a high-pressure vertical shaft in the bedrock forming the Hurricane 
Cliffs, connected to a high-pressure tunnel near the bottom of the Hurricane Cliffs. The high-pressure 
tunnel would connect to a penstock conveying the water to a 35-MW-capacity peaking power 
hydroelectric generating station and a 300-MW-capacity pumped storage hydroelectric generating station. 
 
The Hurricane Cliffs hydroelectric generating stations and tailrace channel would cover about 50 acres of 
public land administered by BLM and would be surrounded by security fencing. The tailrace channel 
would discharge into an afterbay reservoir with 3,551 acre-feet of operating capacity, which is contained 
by a single dam in the valley below the Hurricane Cliffs. The afterbay reservoir and dam would cover 
about 200 acres of public land administered by BLM and would be surrounded by security fencing. 
 
Water would be released from the forebay reservoir through the hydro generating system to meet peak 
power demands. Water would be pumped from the afterbay reservoir into the forebay reservoir during 
periods of off-peak power demand. The forebay and afterbay reservoirs would not be open to public 
access because the water levels would fluctuate rapidly during daily operations. A low pressure tunnel 
would convey the water northwest from the afterbay reservoir to a penstock, continuing to the Sand  
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Hollow Hydro Station, which would generate up to 4.2 MW of electricity. The Sand Hollow Hydro 
Station would be located on land owned by WCWCD and cover about five acres adjacent to Sand Hollow 
Reservoir. The LPP Project water would discharge from the Sand Hollow Hydro Station into the existing 
Sand Hollow Reservoir. 
 
The KCWCD System would convey water diverted from Lake Powell through the LPP at the west 
GSENM boundary for about eight miles through a buried 24-inch diameter pipeline in Kane County, 
Utah, near the mouth of Johnson Canyon. The pipeline would parallel the south side of Highway 89 
across Johnson Wash and then run north for 5000 feet to the mouth of Johnson Canyon (Figure 1-4). 

1.2.2 Existing Highway Alternative 
 
The Existing Highway Alternative consists of four systems: Water Intake, Water Conveyance, Hydro, 
and KCWCD. The Water Intake and Water Conveyance systems would be the same as described for 
the South Alternative. The Hydro System would convey water diverted at Lake Powell from High Point 
Regulating Tank 2 at the LPP Project topographical high point (5,691 feet AMSL) for about 80.5 miles 
through a buried 69-inch diameter penstock in Kane and Washington counties, Utah, and Coconino and 
Mohave counties, Arizona, to Sand Hollow Reservoir near St. George, Utah (Figure 1-5). The alternative 
alignment parallels Highway 89 to the west and south boundary of GSENM and continues along Highway 
89 to Lost Spring Gap. Four in-line hydro generating stations (HS-1, HS-2 [Hwy], HS-3, and HS-4 [Alt.]) 
located along the penstock would generate electricity and help control water pressure in the penstock. The 
HS-1, HS-3 and HS-4 (Alt.) hydro stations would be the same as described for the South Alternative. 
 
The penstock downstream from the proposed HS-1 would be sited along the south side of Highway 89 
within GSENM. The penstock would parallel the south side of Highway 89 west of GSENM, continue 
past Johnson Wash and follow Lost Spring Gap southwest, crossing Highway 89 Alt. and Kanab Creek in 
the north end of Fredonia, Arizona. It would continue south, paralleling Kanab Creek to Arizona State 
Route 389, where it would run west, adjacent to the north side of Route 389 through Kaibab-Paiute Indian 
Reservation past Pipe Spring National Monument. The penstock would continue along the north side of 
Arizona State Route 389 through the west half of Kaibab-Paiute Indian Reservation to 1.8 miles west of 
Cedar Ridge (intersection of Yellowstone Road with Highway 89), where it would then follow the same 
alignment as the South Alternative to Sand Hollow Reservoir. HS-2 (Hwy) would be sited 0.5 miles west 
of Cedar Ridge along the north side of Arizona State Route 389. HS-2 (Hwy) would generate 
approximately 0.8MW of electricity and cover 8.7 acres of private land. 
 
The KCWCD System would convey water diverted at Lake Powell from the LPP Project along Highway 
89 north along Johnson Canyon Road for 5,000 feet through a buried 24-inch diameter pipeline in Kane 
County, Utah to the mouth of Johnson Canyon (Figure 1-5). 

1.2.3 Southeast Corner Alternative 
 
The Southeast Corner Alternative consists of four systems: Water Intake, Water Conveyance, Hydro, 
and KCWCD. The Water Intake, Water Conveyance, and KCWCD systems would be the same as 
described for the South Alternative. 
 
The Hydro System would be the same as described for the South Alternative from High Point Regulating 
Tank 2 at the LPP Project topographical high point (5,691 feet AMSL) to the east boundary of Kaibab-
Paiute Indian Reservation. At the east boundary of Kaibab-Paiute Indian Reservation, the penstock 
alignment would parallel the north side of the Navajo-McCullough Transmission Line corridor in 
Coconino County, Arizona, through the southeast corner of the Kaibab-Paiute Indian Reservation for
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about 3.8 miles. The penstock would then follow the South Alternative alignment south of the south 
boundary of the Kaibab-Paiute Indian Reservation, continuing to Sand Hollow Reservoir (Figure 1-6). 
The Southeast Corner Alternative would be about 85.7 miles long from High Point Regulating Tank-2 to 
Sand Hollow Reservoir. 

1.2.4 Transmission Line Alignments 
 
Transmission line alignments have been identified to transmit electric power to pump stations in the 
Water Intake and Water Conveyance systems, and to transmit electric power generated by hydroelectric 
stations in the Hydro System. The transmission lines that would serve the Water Intake and Water 
Conveyance systems are located in the east half of the LPP Project. The transmission lines that would 
serve the Hydro System are located in the west half of the LPP Project. 
 
The proposed new Water Intake Transmission Line would begin at Glen Canyon Substation and run 
parallel to Highway 89 for about 2,500 feet to a new switch station, cross Highway 89 at the Intake access 
road intersection, and continue northeast to a new electrical substation on the Intake Pump Station site. 
This 69 kV transmission line would be 0.9 mile long in Coconino County, Arizona (Figure 1-7). 
 
The proposed new BPS-1 Transmission Line would begin at the new switch station located on the south 
side of Highway 89 and parallel the LPP Project Water Conveyance System alignment to a new electrical 
substation on the BPS-1 site west of Highway 89. The 69 kV transmission line would be about one mile 
long in Coconino County, Arizona (Figure 1-7). 
 
The proposed new Glen Canyon to Buckskin Transmission Line would consist of a 230 kV 
transmission line from the Glen Canyon Substation to the Buckskin Substation, running parallel to the 
existing 138 kV transmission line. This transmission line upgrade would be about 36 miles long through 
Coconino County, Arizona, and Kane County, Utah (Figure 1-7). 
 
The existing Buckskin Substation would be upgraded as part of the proposed project to accommodate 
the additional power loads from the new 230 kV Glen Canyon to Buckskin transmission line. The 
substation upgrade would require an additional five acres of land within GSENM adjacent to the existing 
substation in Kane County, Utah (Figure 1-7). 
 
The existing Paria Substation would be upgraded as part of the proposed project to accommodate the 
additional power loads to BPS-4 (Alt.). The substation upgrade would require an additional two acres of 
privately-owned land adjacent to the existing substation in Kane County, Utah (Figure 1-7). 
 
The proposed new BPS-2 Transmission Line would consist of a new three-ring switch station along the 
new 230 kV Glen Canyon to Buckskin Transmission Line, a new transmission line from the switch 
station to a new substation west of Big Water, and a connection to BPS-2 substation in Kane County, 
Utah. The new transmission line would parallel an existing distribution line that runs northwest, north, 
and then northeast to Big Water. This new 138 kV transmission line alignment would be about seven 
miles long across Utah SITLA-administered land, with a 138 kV connection to a new electrical substation 
on the BPS-2 site (Figure 1-7). 
 
The proposed new BPS-3 Alt. Transmission Line South would consist of a new three-ring switch 
station along the new 230 kV Glen Canyon to Buckskin Transmission Line, and a new transmission line 
from the switch station north along an existing BLM road to a new electrical substation on the BPS-3 
(Alt.) site near the GSENM east boundary and within the Congressionally-designated utility corridor. 
This new 138 kV transmission line alignment would be about 5.9 miles long in Kane County, Utah 
(Figure 1-7). 
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The proposed new BPS-4 Alt. Transmission Line would begin at the upgraded Paria Substation and run 
north to a new electrical substation on the BPS-4 Alternative site. This 69 kV transmission line would be 
about 0.4 mile long in Kane County, Utah (Figure 1-7). 
 
The proposed new HS-1 Transmission Line would begin at the new HS-1 and tie into the existing 69 kV 
transmission line along Highway 89 from the Buckskin Substation to the Johnson Substation. The HS-1 
69 kV transmission line would be about 400 feet long in Kane County, Utah (Figure 1-8). 
 
The proposed new HS-2 (South) Transmission Line would connect the HS-2 hydroelectric station and 
substation along the South Alternative to an existing 138 kV transmission line paralleling Arizona State 
Route 389. This new 34.5 kV transmission line would be about 0.9 mile long in Mohave County, Arizona 
(Figure 1-8). 
 
The new HS-2 (Highway) Transmission Line alternative would directly connect the HS-2 hydroelectric 
station and substation along the Existing Highway Alternative to an existing 138 kV transmission line 
paralleling Arizona State Route 389. This new 34.5 kV transmission line would be about 200 feet long in 
Mohave County, Arizona. 
 
The proposed new HS-3 Transmission Line would connect the HS-3 hydroelectric station and substation 
to the existing Twin Cities Substation in Hildale City, Utah. The new 12.47 kV transmission line would 
be about 0.6 mile long in Washington County, Utah (Figure 1-8). 
 
The proposed new HS-4 (Alt.) Transmission Line would connect the HS-4 (Alt.) hydroelectric station 
and substation to an existing transmission line parallel to Utah State Route 59. The new 69 kV 
transmission line would be about 7.5 miles long in Washington County, Utah (Figure 1-8). 
 
The proposed new Hurricane Cliffs Afterbay to Sand Hollow Transmission Line would consist of a 
new 69 kV transmission line, which would run northwest from the Hurricane Cliffs peaking power plant 
and substation to the Sand Hollow Hydro substation. This new 69 kV transmission line would be about 
4.9 miles long in Washington County, Utah (Figure 1-8). 
 
The proposed new Hurricane Cliffs Afterbay to Hurricane West Transmission Line would consist of 
a new 345 kV transmission line, running from the Hurricane Cliffs pumped storage power plant northwest 
and then north to the planned Hurricane West 345 kV substation. This new 345 kV transmission line 
would be about 10.9 miles long in Washington County, Utah (Figure 1-8). 
 
The proposed new Sand Hollow to Dixie Springs Transmission Line would consist of a new 69 kV 
transmission line, running from the Sand Hollow Hydro substation around the east side of Sand Hollow 
Reservoir and north to the existing Dixie Springs Substation. This new 69 kV transmission line would be 
about 3.4 miles long in Washington County, Utah (Figure 1-8). 

1.2.5 Natural Gas Pipeline and Generators Alternative 
 
Natural gas engine-driven generation systems to power electric pumps would be an alternative to 
powering the LPP Project pump stations by electricity via transmission lines. Recent discussions with 
Questar Gas Company (local natural gas supplier) indicated that capacity would be available in the Kern 
River natural gas pipeline, which is located west of St. George, Utah, to supply natural gas for this 
alternative. Questar Gas Company indicated the company has future plans to extend a high pressure 
natural gas pipeline from the Kern River line to Hurricane, Utah. The Questar Gas pipeline would be 
sized to supply natural gas to the LPP Project if it is determined that a single-purpose, dedicated high 
pressure gas line would be extended to service the LPP pump stations. Based on the preliminary pump 
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selection and fuel requirements, the natural gas supply pipeline would be 12 inches in diameter to provide 
natural gas supply for the LPP Project pump stations. The pipeline would likely be successively reduced 
in size as it delivers gas to each of the pump stations. 

1.2.5.1 Natural Gas Transmission Line Connection 
 
The natural gas supply line alternative would connect to the proposed Questar Gas Transmission Line 
from the existing Kern River line to Hurricane City. The natural gas supply line would connect to the high 
pressure gas transmission line at a proposed gate station southeast of Sand Hollow Reservoir. The 
proposed gate station would be located adjacent to the alignment of the extension of the Southern 
Corridor Highway, which is the existing alignment of Sand Hollow Road east of Sand Hollow Reservoir 
(Figure 1-9). 

1.2.5.2 Natural Gas Supply Line 
 
The proposed natural gas supply line would be an intermediate high pressure line and would operate 
between approximately 250 to 300 psi at the gate station connection. Because of pressure losses in the 
pipeline it is anticipated that the pressure at each of the LPP pump stations would vary between 50 and 
100 psi, which would meet the requirements of the natural gas generators. The pipeline would be 
constructed of strong carbon steel and have a dielectric coating, such as a fusion bonded epoxy or 
extruded polyethylene. It would be installed with a minimum four feet of cover and be provided with 
cathodic protection (a technique that involves inducing an electric current through the pipe to ward off 
corrosion and rusting). The pipeline would be designed, constructed, tested, and operated at a minimum in 
accordance with all applicable requirements included in the U.S. DOT regulations in 49 CFR Part 192, 
“Transportation of Natural Gas and other Gas by Pipeline: Minimum Federal Safety Standards,” and other 
applicable federal and state regulations. 
 
The natural gas supply line would follow the proposed LPP ROW from the Sand Hollow Gate Station to 
the intake pump station near Page, Arizona. The line would be about 138.5 miles long and installed a 
minimum of 10 feet from the edge of the proposed water pipeline in a separately excavated trench within 
the LPP ROW. Figure 1-9 shows the west alignment of the natural gas supply line as proposed and an 
alternative alignment along Arizona State Route 389 and through Fredonia, Arizona, parallel to the 
Existing Highway Alternative alignment, both to the west GSENM boundary. Figure 1-10 shows the east 
alignment of the natural gas supply line as proposed from the west GSENM boundary to the water intake 
pump station. 
 
Sectionalizing valves would be required along the natural gas supply line alignment. These valves are 
safety devices used for emergency shut down or maintenance. The natural gas supply line sectionalizing 
valves would be required at approximately 20-mile intervals because of the gas line’s remoteness. The 
main line valve sites would cover a 40-foot by 40-foot area surrounded by a chain link fence within the 
confines of the permanent LPP pipeline ROW. The valves would be above ground and connected to the 
buried natural gas supply line. Additionally, pig launching or receiving equipment would be installed 
within the fenced areas. Pigs are devices that are placed into a natural gas supply line to clean the inside 
walls or to monitor its internal and external condition. Launching and receiving equipment is connected to 
the natural gas supply line to enable pigs to be inserted into or removed from the pipeline. 

1.2.5.3 Natural Gas Generators 
 
Natural gas generators would be used to supply power to operate the electric pumps at the LPP pump 
stations. The size of the electric pumps is approximately 18 feet from center to center when configured. 
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The overall pump station building size would be 14 feet wider and 18 feet longer than the pump stations 
which are powered by electricity from transmission lines. 
 
The natural gas generators would be approximately 35 feet long by eight feet wide by nine feet high. The 
intake pump station building size for the natural gas generators would be approximately 65 feet wide by 
170 feet long by 50 feet high, and located adjacent to the pump station electrical room within the five-acre 
site designated for each pump station. The booster pump station building size for the natural gas 
generators would be 65 feet wide and 39 feet high, with lengths ranging from 114 feet to 162 feet long. 
Each natural gas generator would require a 24-inch diameter stack, with guide wires, extending above the 
building roof to disperse the exhaust gases. The five stacks (four operating natural gas generators plus one 
standby natural gas generator) at the intake pump station would extend 20 feet above the top of the 55-
foot tall building. The stacks at BPS-1, BPS-2, BPS-3 (Alt.), and BPS-4 (Alt.) would extend 61 feet above 
the top of the buildings to a total height of 100 feet above the ground surface. The natural gas generators 
at the intake pump station and BPS-4 (Alt.) would require emission control systems to meet air quality 
standards. 
 
The natural gas generators alternative at the LPP pump stations would require an annual natural gas 
supply of 2,855,400 million British thermal units (MMBtu). Table 1-1 shows the annual natural gas 
consumption at the proposed project intake pump station and booster pump stations 1 through 4. 
 
 

 
Table 1-1 

Water Conveyance System Natural Gas Generator Annual Fuel Consumption 
 

Pump 
Statio
n 

Site 
Elevatio
n Feet 
MSL 

Numbe
r  
of 
Pumps 

Motor  
(HP) 

Total 
Motor 
(kW) 

Natural 
Gas 
Generator 
GE Model 

# of 
Units
1 

Emission 
Control 
Required 

Generator 
Total kW2 

Annual Fuel 
Consumption 
(MMbtu)3 

IPS 3,750 5 3000 11,190 
JGS 620 
F09 

4+1 Yes 12,120 729,000 

BPS-1 4,111 5 1500 5,595 
JGS 620 
F09 

2+1 No 5,992 364,500 

BPS-2 4,311 5 1750 6,530 
JGS 620 
F09 

3+1 No 8,895 425,400 

BPS-3 
Alt. 

4,657 5 2500 9,325 
JGS 620 
F09 

4+1 No 11,652 607,500 

BPS-4 
Alt. 

5,001 5 3000 11,190 
JGS 620 
F09 

5+1 Yes 14,430 729,000 

Total 25  43,830  18+5  53,089 2,855,400 
Notes: 
1 Number of operating units plus standby generator 
2 Total generator capacity without standby generator 
3 The annual fuel consumption is based on all pumps operating at rated motor horsepower, 8400 hours/year operation 
with generators loaded at 87 percent on the average. 
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1.3 Summary Description of No Lake Powell Water Alternative 
 
The No Lake Powell Water Alternative would involve a combination of developing remaining available 
surface water and groundwater supplies, developing reverse osmosis treatment of existing low quality 
water supplies, and eliminating residential outdoor water use in the WCWCD service area. This 
alternative could provide a total of 86,249 acre-feet of water annually to WCWCD and KCWCD for M&I 
use without diverting Utah’s water from Lake Powell. 
 

1.3.1 WCWCD No Lake Powell Water Alternative 

1.3.1.1 Background 
 
The WCWCD LPP allocation would be 82,249 acre-feet per year, and the WCWCD No Lake Powell 
Water alternative would need to supply 82,249 acre-feet per year to meet the same future water demands. 
In addition to the direct supply from Utah’s Colorado River water, the water supplied by the LPP Project 
would provide additional wastewater reuse supply provided that sufficient storage is available. 
 
The No Lake Powell Water Alternative would serve the same population as the LPP Project. WCWCD 
would implement other future water development projects currently planned by the District, develop 
additional water reuse/reclamation programs, continue to implement new water conservation measures, 
and convert additional agricultural water use to M&I use as a result of urban development in agricultural 
areas through 2028. Remaining planned and future water supply projects include the Ash Creek Pipeline 
(2,840 acre-feet per year), Sand Hollow recharge/recovery (3,000 acre-feet per year), Westside 
groundwater wells arsenic treatment (5,000 acre-feet per year), and development/yield increase of 
existing groundwater wells (2,830 acre-feet per year). Along with existing supplies, these future water 
supplies would yield an estimated 72,842 acre-feet per year of potable water and 8,505 acre-feet per year 
secondary water by 2028.  
 
Under the No Lake Powell Water Alternative, actions in addition to the currently planned WCWCD 
projects would be taken to meet the water demand that would have been supplied by the Lake Powell 
Pipeline, as described below. 

1.3.1.2 WCWCD No Lake Powell Water Alternative Features 
 
Beginning in 2025, Washington County residential outdoor potable water use would be permanently re-
purposed to indoor potable water use to help meet increasing indoor potable water demands. The 
WCWCD would develop a reverse osmosis (RO) advanced water treatment facility near the Washington 
Fields Diversion in Washington County, Utah, to treat up to 50,000 acre-feet per year of diverted Virgin 
River water, which has a high total dissolved solids (TDS) concentration, mixed with an additional 
19,030 acre-feet per year of reuse water. WCWCD would develop the Warner Valley Reservoir to store 
the reuse water and diverted Virgin River water prior to RO treatment. A water distribution pump station 
and pipeline would be constructed to convey 13,249 acre-feet of potable water from Quail Creek Water 
Treatment Plant to the Apple Valley area of Washington County. Figure 1-11 shows the primary 
conceptual components of the No Lake Powell Water Alternative. Table 1-2 summarizes available 
supplies and projected demands under the No Lake Powell Water Alternative and the LPP Project 
alternatives.  
 
  



0 1.5 3 4.5 60.75
Miles

´
Spatial Reference: UTM Zone 12N, NAD-83

Lake Powell Pipeline Project

No Lake Powell
Water Alternative

Primary Infrastructure

UDWRe

FERC Project Number:
12966-001

BLM Serial Numbers:
AZA-34941
UTU-85472

Figure 1-11

Utah

Arizona

3Q Quail Creek WTP (Existing)

TUW WT St. George Regional Water
Reclamation Facility (Existing)

"/ Substation

"/ Substation (Future)

!! !! Warner Valley Transmission Line

!! !! Existing Transmission Lines

Desilting Facility

RO WTP

Washington Fields Diversion Pump
Station

Lakes & Reservoirs

Brine Evaporation Ponds

Access Road

Apple Valley Pipeline 30"

Brine Pipeline 20"

Existing Reuse Water Pipeline 30"

RO Treated Water Pipeline 54"

Major Rivers & Streams

Interstate

US Highway

ST Highway

Hwy

Major Road

Southern Corridor Highway

State Boundaries

County Boundaries



 

Lake Powell Pipeline Project 1-21 4/30/16 
Final Socioeconomics and Water Resource Economics Study Report Utah Board of Water Resources 

 
Table 1-2 

Available Supplies and Projected Demands Under the 
No Lake Powell Water and Lake Powell Pipeline Project Alternatives 

 
No Lake 

Powell Water 
Alternative 

Lake Powell 
Pipeline 
Project 

Alternative 
Existing Supplies 67,677 67,677 
Planned Projects 13,670 13,670 
Lake Powell Pipeline Project 0 82,249 
RO Treatment of Virgin River and Reuse 
Water 

57,883 0 

Agricultural Conversion 01 10,080 
Reuse 17,1002 36,130 
2060 Total Supply 156,330 209,806 
2060 Total Demand 133,1193 185,285 
Surplus in 2060 23,211 24,521 
Notes: 
1Agricultural conversion water included in RO treatment. 
219,030 acre-feet per year additional reuse included in RO treatment. 
3Demand reduced 52,166 acre-feet per year from elimination of residential 
outdoor watering. 

 
 
1.3.1.2.1 Re-Purposing Potable Water Use. The No Lake Powell Water Alternative would permanently 
eliminate residential outdoor potable water use in Washington County, re-purposing the portion of potable 
water used for residential outdoor watering to indoor potable use. Projections of future water use through 
2060 account for population growth, climate change (projected 6 percent reduction of Virgin River flows 
by 2050 [Reclamation 2014]), and water conservation (35 percent reduction in per capita water use from 
2000 to 2060). Potable water in Washington County is consumed for residential indoor and outdoor uses, 
commercial uses, institutional uses, and industrial uses. These potable water uses would total 130,245 
acre-feet per year by 2052, the year the LPP Project water is anticipated to be fully utilized (UDWRe 
2015). Gradually eliminating residential outdoor potable water use starting in 2025 would provide the 
growing population with potable water for indoor use through 2045; however, re-purposing residential 
outdoor potable water use to indoor use would not increase the water supply and would have to be 
accompanied by adding another water supply to meet the growing demand. Re-purposing residential 
outdoor potable water use to indoor potable use would require converting traditional residential outdoor 
landscapes and uses to either landscaping requiring no irrigation or desert landscapes compatible with the 
local climate. Residential water users would be responsible for converting their traditional outdoor 
landscapes to non-irrigated or desert landscapes. If no additional water supply was added in Washington 
County after 2025 and potable water use continued to meet residential indoor and outdoor purposes, then 
the projected population would completely utilize the potable water supply of 72,842 acre-feet per year by 
2028. 
 
1.3.1.2.2 Reverse Osmosis Water Treatment. Washington County’s additional future water supply 
under the No Lake Powell Water Alternative would be dependent on two water sources: 1) Virgin River  
water diverted at the Washington Fields Diversion; and 2) reuse water from an expanded St. George 
Regional Water Reclamation Facility. WCWCD would develop a RO advanced water treatment facility 
near Washington Fields Diversion in Washington County, Utah. The RO facility would be designed to 
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treat 50,000 acre-feet of de-silted water per year diverted from the Virgin River at Washington Fields 
Diversion. St. George Regional Wastewater Reclamation Facility would provide an additional 19,030 
acre-feet of water per year to be treated at the RO facility. The RO facility would be necessary to remove 
the high concentrations of TDS present in both the Virgin River and the effluent from the St. George 
Regional Wastewater Reclamation Facility. The reuse facility has a current capacity of approximately 
7,800 acre-feet per year, with a future design capacity of 11,760 acre-feet per year. An additional 7,830 
acre-feet per year of future wastewater reclamation capacity would need to be added to meet the total 
reuse water requirement of 19,030 acre-feet per year for RO processing inflow. The RO process would 
separate the TDS from the water, resulting in two products: 1) a treated water product; and 2) a brine 
product consisting of highly concentrated salts. A two-stage RO process would be applied to the brine 
solution to recover additional water and reduce the brine volume for enhanced evaporation. The RO-
treated water product would be pH-adjusted to neutral pH, dosed with sodium silicate, mixed with 
conventionally-treated water from the Quail Creek Water Treatment Plant, and disinfected for distribution 
throughout the WCWCD service area. The RO advanced water treatment facility would process up to 
64,313 acre-feet per year and produce up to 57,883 acre-feet per year of water suitable for M&I potable 
indoor use. The two-stage RO process would remove 90 percent of the TDS. The remaining 10 percent 
rejection (6,430 acre-feet per year) of brine by-product from the RO treatment process would require 
evaporation and disposal meeting State of Utah water quality regulations. The RO water treatment plant 
would process approximately 64,313 acre-feet per year of inflow water from Warner Valley Reservoir 
storage to meet the 2052 water demand under the No Lake Powell Water Alternative. 
 
The RO water treatment plant processes would consist of pressurized, parallel ultra-filtration units, an 
influent storage tank with acid added to adjust the pH, pressurized cartridge filtration to remove additional 
particles from the water, high pressure pumping to pass the water through the parallel RO membrane 
units, a product water storage tank with saturated lime solution added to adjust the pH of the treated 
product water prior to disinfection and distribution as potable water, and brine storage tanks in series with 
the two-stage RO process units for further brine reduction. These water treatment processes would be 
housed in a water treatment building with electrical, mechanical, chemical storage and metering, 
heating/air conditioning/ventilation, and SCADA systems. A seven-mile long buried 54-inch diameter 
pipeline would convey the product water from a pump station at the RO water treatment plant to the Quail 
Creek Water Treatment Plant. The RO water treatment plant would add RO membrane units in phases as 
necessary to meet the growing water demand. The RO water treatment plant would be powered by 
electricity, requiring a 2.8-mile long 69-kV power transmission line from the proposed Purgatory 
Substation. 
 
The concentrated brine product (6,430 acre-feet per year) would be pumped from the brine tanks through 
a pipeline to an evaporation apron, spray system and double-lined pond, and then pumped into spray 
headers over a series of double-lined ponds with leak detection and recovery systems. The enhanced 
evaporation ponds would be located south of Warner Valley Reservoir and would cover approximately 
2,000 acres, developed in two phases. A buried brine conveyance pipeline approximately 4.4 miles long 
would convey the concentrated brine to the enhanced evaporation ponds. A 4.4-mile long 34.5-kV power 
transmission line would be extended from the RO water treatment plant to the enhanced evaporation 
ponds to provide electricity for the pumps spraying the brine solution. The brine solids would be 
evaporated for approximately 25 years in the Phase 1 ponds, and then dried, collected and disposed in an 
approved solid waste landfill. The Phase 2 enhanced evaporation ponds would be used during the 
following 25 years to continue evaporating the brine by-product. Additional infrastructure would be 
required as part of this alternative, including a de-silting facility, pump stations, pipelines, switch stations 
and substations, blending and storage tanks, and other associated earthwork. 
 
1.3.1.2.3 Secondary Water Storage in Warner Valley Reservoir. WCWCD would develop the Warner 
Valley Reservoir to store diverted Virgin River water and reuse water from the St. George Regional 
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Water Reclamation Facility, which would be delivered as inflow to the RO advanced water treatment 
facility. Warner Valley Reservoir would be located south-southwest of the Washington Fields Diversion. 
An earth-fill embankment with a clay core and rock-riprap facing would be constructed across the north 
entrance to the natural valley. The reservoir would have a maximum active storage volume of 69,030 
acre-feet and would cover approximately 1,130 acres, including the earth-fill embankment. A large pump 
station would be constructed at the Washington Fields Diversion to pump the diverted Virgin River water 
into the Warner Valley Reservoir. The pump station would be powered by electricity via the 69-kV 
transmission line from the Purgatory Substation to the RO water treatment plant. The reservoir would 
store Virgin River water diverted at the Washington Fields Diversion (50,000 acre-feet per year) mixed 
with St. George Regional Water Reclamation Facility effluent (19,030 acre-feet per year), accounting for 
annual average evaporation (4,717 acre-feet per year), to produce up to 57,883 acre-feet of RO product 
water (assuming 90 percent recovery). The brine product from RO treatment would total approximately 
6,430 acre-feet per year.  
 
1.3.1.2.4 Water Distribution to Apple Valley. The largest remaining contiguous land area available for 
development in Washington County would be in Apple Valley. WCWCD would develop a pump station 
and 28-mile long pipeline to deliver 13,249 acre-feet per year of potable water from the Quail Creek 
Water Treatment Plant near Hurricane City to the Apple Valley area to meet future residential and 
commercial water demands. 
 

1.3.2 KCWCD No Lake Powell Water Alternative 
 
The KCWCD No Lake Powell Water Alternative would rely on existing water supplies, water 
conservation measures resulting in reduced water use, and future water development projects consisting 
of new groundwater production. Reliable water supplies (projected to be 2,170 acre-feet per year in 2035) 
for the area served by KCWCD (Kanab City and Johnson Canyon), adjusted for projected stream flow 
reductions (4.2 percent in 2035) resulting from climate change and a planning reserve (10 percent), would 
be exceeded by projected M&I water demands by 27 acre-feet per year within the KCWCD service area 
in 2035. KCWCD projected potable water demand in 2060 would be 3,435 acre-feet per year, with a 
potable water deficit of 1,334 acre-feet per year. Additional groundwater in the Kanab Creek drainage 
basin could be developed to provide up to 6,615 acre-feet per year of potable water within the aquifer’s 
estimated safe yield. The quality of this water would likely require advanced water treatment. The 
developed groundwater from the Kanab Creek drainage basin would be pumped and conveyed through an 
eight-mile long pipeline to the Johnson Canyon drainage basin. The Johnson Canyon drainage basin 
comprises the potable water supply service area served by KCWCD in the area that could be served by 
the LPP Project. 
 

1.4 Summary Description of the No Action Alternative 
 
No new intake, water conveyance or hydroelectric features would be constructed or operated under the 
No Action Alternative. FERC would not issue a license for the LPP Project. The Utah Board of Water 
Resources’ Colorado River water rights consisting of 86,249 acre-feet per year would not be diverted 
from Lake Powell and would continue to flow into the lake until the water is used for another State of 
Utah purpose.  
 

1.4.1 WCWCD No Action Alternative 
 
Under the No Action Alternative, WCWCD would complete the Ash Creek Project, planned groundwater 
development and continue to implement planned conservation programs. Wastewater reuse would be 
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utilized to the maximum extent storage allows. Existing and future water supplies totaling 72,840 acre-
feet per year potable and 8,505 acre-feet per year secondary would meet projected M&I water demand 
within the WCWCD service area through approximately 2028, exhausting all water planning reserves. 
Each supply source would be phased in to meet the M&I potable and secondary water demand associated 
with the forecasted population. 
 
The No Action Alternative would not provide WCWCD with any reserve water supply (e.g., water to 
meet annual shortages because of drought, emergencies, and other losses). The No Action Alternative 
would not provide adequate water supply to meet projected water demands beyond 2028. There would be 
a projected water shortage of approximately 102,903 acre-feet per year in 2060 within the WCWCD 
service area under the No Action Alternative. 

1.4.2 KCWCD No Action Alternative 
 
KCWCD would use existing water supplies to meet potable water demands through 2035. Reliable water 
supplies are projected to be 2,101 acre-feet per year in 2060.  
 
The No Action Alternative would not provide KCWCD with any reserve water supply (e.g., water to meet 
annual shortages because of drought, emergencies, and other losses). The No Action Alternative would 
not provide adequate water supply to meet projected water demands beyond 2035. There would be a 
projected water shortage of approximately 1,334 acre-feet per year in 2060 within the KCWCD service 
area under the No Action Alternative. 
 

1.5 Identified Issues and Impacts 
 
The review approach performed as part of this study report generally adopts conventional federal-state 
agency guidelines for water resources management, and requirements to prepare project water resource 
economics and socioeconomics impact analyses.  Some modifications have been made to take into 
account unique project features, and changing economic resource values directly, and indirectly, affecting 
project costs and benefits.  
 
These analyses review Project impacts for direct net economic benefits and costs, cost-effectiveness, 
national economic development accounting (NED), regional economic development accounting (RED), 
and other social effects. The analyses determine national, regional, and local impacts during Project 
construction, operation and maintenance and identify measures to mitigate these impacts, where 
necessary. The impacts of the No Action Alternative (i.e., future without the Project) are considered in 
this study report. 
 
The other social effects, related to the NED and RED analyses, include: 1) changes in regional population 
growth and periodic rates of growth; 2) population growth and its relationship to economic activity for the 
project area; 3) information on economic development perspectives for the local area (what types of 
development or economic activity are being encouraged to locate in the area); and 4) available 
information on general growth perspectives for the local area.  
 

The following are primary water resources agency management objectives addressed by the analyses. 

1.5.1 Water Resource Economics 
 

 Ensure water resources agency compliance with: 1) the Economic and Environmental Principles 
and Guidelines for Water and Related Land Resources Implementation Studies, subsequent 
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guidelines provided by the Dept. of Interior and the Council on Environmental Quality, and 
agency practices thereof; and 2) state water resources agency practices for determining direct 
benefit/cost analyses. 

 
 Ensure that NED analyses for water and power impacts are appropriately applied and 

integrated; and that appropriate state economic analysis methodologies are recognized. 
 

 Ensure that RED analyses for water and/or power impacts are appropriately applied and 
integrated. 

 
 Provide a clear picture of Project economic benefits and costs, including: 1) a comparison to 

Project alternatives; and 2) reviewing the economics of conservation measures and available 
water right changes/transfers from irrigated agriculture or other water supply sources, as 
designated by the water supply study. 

 
 Review the cost-effectiveness of the Project, and compare the relative costs of new water 

supplies for the alternative configurations; describe the costs and cost-effectiveness of the 
baseline condition. 

 
 Determine Project (and alternatives) marginal costs and cost allocations to the Water 

Conservancy Districts. In terms of new supply options and marginal costs, consider the general 
economic impacts on the Districts and to the state; clarify the likely fiscal impacts. 

 
 Identify the net economic impacts associated with the loss of power generation at Glen Canyon 

Dam using available USBR report and technical information.  
 

 Impact estimates cover any power losses at the power plant from energy/peaking power 
losses and the costs of replacement power (market-based costs).  

 
 Impact estimates are determined for water system pumping.  

 
1.5.2 Socioeconomics: Population, Regional Economic and Fiscal Impacts 

 
 Define and explain the relationship of the Project to regional water demand needs (compare and 

interpret population and economic demand forecasts relative to new supplies); make the 
relationship transparent between growth and with/without Project development. 

 
 Identify specific potential population and economic growth impacts, with/without the Project, 

including baseline growth conditions. 
 

 Clarify the regional economic impacts associated with Project construction and development; 
identify services impacts. 

 
 To the extent current information allows, describe any economic impacts or mitigation needs 

related to resource management on the Kaibab-Paiute Indian Reservation, with specific attention 
to the agency guidelines outlined under Executive Order 12898 for Environmental Justice 
compliance. 
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Chapter 2  
Study Approach 

2.1 Project Need and Relationship to Water Resources Planning 
 
The LPP Project was reviewed per the water resources development needs of the state and local water 
conservancy districts (MWH 2015). It is being considered as well within larger water resources needs for 
the West, per the Colorado River system. The area is anticipated to receive additional 
population/economic growth, with or without the LPP Project. The question becomes one of efficient 
allocation (economic dispatch) of existing water resources for southwest Utah and the West. 
 
The LPP Project is one of several projects and water resources management actions under review to 
provide future water supplies for southwest Utah, as continued population growth in these areas is 
anticipated. The LPP Project is determined to be an infrastructure feature of population and economic 
growth in southwest Utah, but it is not the “driver” of growth. The state of Utah population forecast 
indicates that other population and economic growth features (birth rates and net in-migration) would 
drive upward population growth in the area. This is a determination made by the state of Utah GOMB 
economists. 
 
The LPP Project would accommodate new population growth in a manner similar to other infrastructure 
requirements, such as roads and transportation, power and energy, housing, and other human services 
needs. All of these infrastructure requirements would accommodate population and economic growth in 
the area. Specifically the LPP Project would allow for population and economic stability and growth in 
southwest Utah and the West, in balance with other future water resources development. It is anticipated 
that there would be additional future growth throughout the West. 
 

2.2 Water Resource Economics and Financial Assumptions 

2.2.1 Water Resource Economics 
 
The fundamental approaches used in the analyses are primarily based on the methodologies outlined in 
the U.S. Water Resources Council’s (1983) “Principles and Guidelines” for water and land related 
economic evaluations, the Council on Environmental Quality Regulations (2014), the Dept. of Interior 
Procedures for Water Investments (2015), the Utah DNR-Water Resources guidelines and other state 
guidelines (such as the California Water Resources Dept. 2008), conventional methodologies relied on by 
water resource planners, and some methods specific to the project and water resources development that 
currently exist in the Western U.S. 
 
The following economic and financial assumptions are adopted within the analysis based on previous 
multi-agency review and discussions, several agency economic reports, and they reflect current modeling 
activity, key assumptions, and analyses. The detailed NED analyses applications are displayed in the 
methodology schematics contained in Appendix A. 

 
At present, the analysis and report presentation format include sensitivity analyses for different 
perspectives toward LPP Project development (for the Proposed Action). The principal perspectives and 
key assumptions shown in Appendix A are discussed in the following sections. 
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2.2.1.1 NED Analyses Assumptions 
 

 The LPP Project present value (PV) period starts in 2015, extending to 2070.   
 

 The LPP Project construction starts in 2020; and construction operation, maintenance, and 
replacement costs are all escalated at an annual rate of 2% (real escalation rate), after 2015. The 
direct construction phase is 2020-2023, with annual OM&R occurring thereafter. 
 

 No interest during construction (IDC) is included, to be consistent with the State of Utah’s 
perspective on economic and financial analyses. The State of Utah does not consider deferred 
revenues during the construction period as affecting their interest payments on general obligation 
bond requirements; and IDC is assumed to be a common factor among all types of state projects. 
 

 LPP Project water delivery commences in 2024; with water delivery peaking in 2048, and 
remaining at such level through 2070.  
 

 The LPP Project life-cycle cost perspective includes construction and operations from 2020 to 
2070, a fifty year period; with all costs and benefits brought back to 2015$. The fifty-year period 
is consistent with analysis for other water projects and state capital infrastructure projects; 
annualized benefits and costs are based on a fifty-year period. 
 

 LPP Project power operations are considered at maximum operation in 2048. 
 

 The LPP Project PV period benefits and costs are expressed in real (constant) 2015$. 
 
 NED account LPP Project benefits are: 

 
Water values:  Alternative project costs are based on reverse osmosis (RO) reuse values, which 
are the most likely alternative supply to the LPP Project, where the LPP Project defers the need to 
develop an RO plant and annual operations (affects the bulk of future water supply needs). The 
LPP Project also would avoid transferring existing residential/commercial outdoor use of culinary 
water, with residence retrofits required to implement non-irrigated landscape conditions. This 
latter economic cost varies (alternative water value), but it likely approaches a cost range equal to 
or greater than the RO plant operations (also other non-market social costs would be involved). 
 
Programmatic conservation costs and water market purchase are considered as well, and the water 
market costs are included within the RO treatment capital structure. Programmatic conservation is 
considered to be implemented with or without the LPP Project.   
 
Annualized over a 30-year project life (economic life) at 4.9% (state discount/interest rate), the 
RO plant cost per acre-foot is estimated to be about $3,675/acre-ft. (2015$)   

 
Marginal costs for water are taken into consideration under the demand-supply curve, where 
lower cost conservation and water market resources (and other planned resources) are developed 
ahead of the more expensive RO or LPP Project costs. This is expected with or without the LPP 
Project. Water markets offer limited supplies, and water market costs tend to quickly rise to the 
costs of other alternative resources, such as a RO plant. 

 
System pipeline and peaking unit-Hurricane Cliffs power production; and pump storage: The LPP 
Project includes in-line power generating facilities, and peaking unit with the Sand Hollow 
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reservoir. For market-based value estimates used in this review, wholesale cost estimates for the 
Mid-C and Palo Verde hubs are reviewed, for 2013-2015 (EIA, 2016 data; and see FERC power 
value analysis in Chapter 6). 
 
The yearly, daily power prices have been reviewed, with an average daily power price calculated 
for each year, for separate peak and off-peak power sales. This annual peak and off-peak power 
price (separate power prices) for each year is then averaged for the three years. To illustrate, the 
greatest peak and off-peak price variation is with the Mid-C hub sales at about $37/MWh versus 
$32/MWh—a three-year moving average for peak versus off-peak power. 
 
In contrast, much of the current 2016 peak and off-peak power prices both have been under 
$25/MWh. The (baseline) hydro system power project is estimated to be about $37/MWh, largely 
reflecting peak-hour generation. 
 
Also, a pump storage configuration is reviewed for the hydro system project. The expectation is 
that this generation would be predominantly produced for high-load hour conditions, thus the 
power value is established at $37/MWh. 
 
A more detailed discussion of the power values and costs is provided in Chapter 6. 

 
 NED account LPP Project costs are: 
 
 Construction costs: This includes all field and non-contract costs, with contingencies, as 
 provided by MWH in a Draft Opinion of Probable Capital Costs (MWH 2016). 
 

LPP Project annual OM&R costs: This includes the annual operation, maintenance, and 
replacement costs currently estimated by MWH engineers and economists. The opinion of 
probable annual operation, maintenance and replacement costs is preliminary in nature 
(contrasted system costs), and this estimate is also compared to other USBR cost estimates for 
new water supply projects (such as in the Yakima Basin, and Odessa Subarea, WA). The OM&R 
PV cost applied here is estimated at approximately 8% of the PV construction cost. 

 
 LPP Project system power pumping costs: The direct water pumping system costs for the LPP 

Project are estimated to be about $32/MWh. This takes into account some ability to pump during 
off-peak power demand periods. This ability varies over the life of the LPP Project. 

 
LPP Project foregone power cost impacts to Lake Powell: The water diversions from Lake Powell 
affect power production, although the impact is not a linear relationship affecting water pumping 
withdrawals. The power impact costs are estimated to be about $32/MWh, reflecting some ability 
to “re-shape” the water releases within the reservoir, for peaking versus off-peak power 
production. The market-based power values are described in Chapter 6.  
 
The estimated annual MWh impact numbers were estimated from USBR (2010) economic 
reports, and adjusted to account for climate change impact estimates from more recent USBR 
(2015) hydro system operation reports; and per detailed personal communications with the USBR 
Denver Technical Center staff (December 2015-January 2016). 

 
 The NED analyses are summarized in present value (PV) and annualized PV terms, for the 55-

year PV period (2015-2070). 
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2.2.1.2 Sensitivity Analysis-NED with Real Discount Rate and Real Escalation Rates 
 
A modified NED analysis is reviewed representing the State of Utah’s real (inflation-removed) cost of 
capital over time, and with consideration for real dollar increases to water, power, and construction 
changes:  
 

 The PV period discount rate is 4.9 percent (Utah’s calculated, real discount rate). 
 
 The LPP Project benefits are expressed in real (2015$) terms with real escalation rates (2.0 

percent), depicting assumptions about higher marginal costs for water/power supply in the West. 
There is consensus among economists that water (and/or energy) costs will likely escalate in real 
terms at or above 2.0 percent. 

 
 The LPP Project costs are expressed in real (2015$) terms with real escalation rates (2.0 percent), 

depicting assumptions about higher marginal costs for water/power supply in the West. There is 
consensus among economists that water (energy) costs will escalate in real terms at or above 2.0 
percent. 

 
2.2.1.3 Sensitivity Analysis-NED with Social Time Preference and Real Escalation 
Rates 
 
A modified NED analysis is provided reflecting the long-term nature of the project operations and 
intergenerational equity considerations, with consideration for real marginal benefit and cost changes 
during the extended period of discounting: 
 

 The PV discount rate is 3.0 percent (real social time preference rate); this rate tends to “mirror” 
the real, long-term federal bonding rate (with inflation removed), but it is not tied per se to a 
direct empirical financial instrument. 

 
 The LPP Project benefits are expressed in real (2015$) terms with real escalation rates (2.0 

percent), depicting assumptions about higher marginal costs for water/power supply in the West. 
 

 The LPP Project capital construction costs are expressed in real (2015$) terms with real 
escalation rates (2.0 percent), depicting assumptions about real construction cost increases (2020-
2023). 

 
 The LPP Project power costs are expressed in real (2015$) terms with real escalation (2.0 

percent), reflecting higher marginal costs for water/power supply in the West. Chapter 6 contains 
a more detailed description of the power values used in this report.  
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Chapter 3  
Existing Environment 

3.1 Overview Background Description 
 
Southwest Utah and northern Arizona have increasingly become a destination for suburban and urban 
people to reside and retire. Tourism, retirement facilities, information technology, and other 
entrepreneurial and innovation-based businesses have become common. The many recreational 
opportunities, pleasant climate, scenic vistas, and growth opportunities in the area have attracted many 
newer residents to the area. 
 
St. George, Utah, is the one of the fastest growing metropolitan areas in the country. St. George is located 
in Washington County, and this county’s population has approximately doubled in the last three decades 
(see Chapter 8), largely around the greater St. George area, which is locally referred to as “Dixie.” Given 
the mild winters in the Dixie area and throughout southwest Utah and northern Arizona, the area has 
become a popular destination for “snow birds” or retirees who live in the area for part of the year to avoid 
harsh winters elsewhere. Hence, many retiree “residents” in southwest Utah and northern Arizona are 
part-time residents who own homes that they use only during winter months. A portion of the southwest 
Utah part-time resident population is comprised of university students who live on or near campuses 
throughout the school year. 
 
Today, tourism is a major industry in southwest Utah and northern Arizona with many national parks and 
other recreational and scenic attractions supporting the industry. Secondary tourism attractions and 
facilities, such as urban attractions and resort and retiree-based facilities, are becoming more common to 
make the region more robust and attractive to visitors. Research and service based industries are emerging 
components of southwest Utah’s and northern Arizona’s economies. Together, the transitions in the 
southwest Utah economy and population have changed ways of life for many and have spawned more 
urban-based development (NRCS 2007). 
 
The use and distribution of water is changing and becoming more challenging to manage because of the 
increase in urban populations.  For example, water use can be correlated with population and urbanization 
in southwest Utah. Demands are anticipated to continue with projected population increases and the 
increased development moving into the sub-basins of the Escalante Valley Basin and the St. George 
metropolitan area. Water use for agriculture in southwest Utah remains a primary use of basin water and 
is critical to the economic fabric of the rural communities surrounding the urban developments. 
 

3.2 Study Area 
 
The study area, including the LPP Project alignment alternatives, is shown in Figure 3-1. It includes the 
following components. 
 

 The Washington and Kane counties area, and the areas served by their respective Water 
Conservancy Districts. 

 
 Any area or community directly affected by LPP Project construction or operations in Utah and 

Arizona. 
 

 The Kaibab-Paiute Indian Reservation. 
 
In assessing socioeconomic impacts, the impact area is generally similar for each of the LPP Project 
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alternatives (and baseline conditions), and relates to economic impact issues for new water supplies for 
the primary project area, as described below. 

 
 The LPP Project area for construction impacts includes: all communities, towns, and cities along 

the pipeline corridors from Lake Powell to St. George; the Kaibab-Paiute Indian Reservation; and 
communities in northern Coconino and Mohave counties in Arizona along the pipeline corridor. 
Relevant statewide impacts are considered as well. 

 
 Construction Project impacts would be related primarily to workforce needs and local population 

impacts, services needs for construction, and regional economic impacts associated with the 
direct construction phase (local income and employment impacts—RED type analyses). 

 
 The LPP Project area for operation impacts includes: the St. George and the service areas of 

Washington County and Kane County (water conservancy districts), and the Kaibab-Paiute Indian 
Reservation. 

 
 Operational changes include any direct population, labor force, or services/utilities/energy needs 

associated with project operations. 
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Chapter 4  
Water Resource Marginal Costs and Alternative Project Costs 

The LPP Project is part of the water resources infrastructure that is needed to provide water for the 
projected population growth. If the LPP Project is not developed, then other higher cost water resource 
supplies would need to be acquired, along with changes in individual and community lifestyles affected 
by water demand and use. This chapter reviews the population forecasts, water needs forecasts, and water 
resources cost effectiveness and marginal costs. 
 

4.1 Population and Water Needs Forecasts 

4.1.1 Population Forecasts 
 
Any water resources demand and water supply estimates, and marginal costs, are inherently driven by 
population forecasts. The population forecast that underlies new water resources development is 
developed by the State of Utah, Governor’s Office of Planning and Budget (GOPB 2012), now known as 
the Governor’s Office of Management and Budget (GOMB). By state law, the Governor’s Office forecast 
is the official planning document for reviewing the LPP Project, as well as other water resource supply 
options. The detailed components of the State forecast are described in Chapter 8. 
 
Other regional-federal population forecasts were reviewed in this study as well. The regional forecasts 
appear to be either dated or modified versions of the GOPB forecast. The U.S. Census Bureau forecast has 
been reviewed at the statewide level. 
 

4.1.2 Water Needs Forecasts 
 
Figure 4-1 matches the future water demand rates (WCWCD) with planned water resources development 
including additional conservation measures, and with the LLP Project in place. The specific water 
resource development projects are described in the final Water Needs Assessment study report (UBWR 
2016). The demand curve includes conservation goals approved by the state, reducing current per capita 
demands by 35 percent between 2000 and 2050. 
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Figure 4-1 
(ES-2, MWH Water Demand Study) 
Water Supply and Demand Curves 

 

 
Source:  Water Needs Assessment Study Report (MWH 2015) 

 
 

4.1.3 Water Resources Cost-Effectiveness and Marginal Costs 
 
The LPP Project cost-effectiveness and economic benefits are determined by comparing the LPP Project 
development costs to alternative (marginal) costs for other water resources. The most likely alternative 
cost resources include: programmatic conservation; water markets; an aggressive turf removal non-
irrigated landscape program; and the development of a RO water treatment plant. 
 
The marginal cost spread (for alternative water resources costs) is large, with some conservation features 
being about $350/acre-foot (2015$, annualized present value). These are programmatic measures that 
would be implemented by the Water Conservancy Districts in the near term, ahead of LPP Project 
Alternative needs. Other conservation measures would more accurately reflect aggressive curtailment 
measures, where secondary irrigation would be eliminated. The economic costs (or life-style changes) 
associated with this type of action have not been fully estimated, but current estimates suggest that the 
total private and public sector costs would be equal to or greater than the costs of an RO plant project.  
 



 

Lake Powell Pipeline Project 4-3 4/30/16 
Final Socioeconomics and Water Resource Economics Study Report Utah Board of Water Resources 

The estimated costs of programmatic conservation measures, water market transactions, aggressive 
secondary water use curtailment, and water treatment facilities are displayed in Table 4-1. The analysis 
assumptions are presented in comparable terms to the NED analyses and other more general review 
approaches, taking into account differing economic (and functional) life cycles.  
 
 

 
Table 4-1 

Water Supply Alternative Costs 
 

 
Water 

Conservation   
RO Treatment 

& Land Owner

 
(and 

Reductions) 
Water 
Market Water Market

By-Product 
Disposal 

and Public 
Agency

Component/Feature 
(Mid-Range 

Cost) 
(Low-Range 

Costs)
(High-Cost 

Range)
(Base Cost-

Range) Social Costs

Annual Capacity-Acre-ft. 
(up to): 17,220 8,500 8,500 57,882 24,366 

Estimated Capital Cost 
2015$: $94,061,000 $7,225,000 $42,500,000 $2,890,750,000 >$2,890,750,000 

($/Acre-ft.) $5,460 $850 $5,000 $49,950 ------ 

Estimated Annual OM&R 
Costs: $0 $0 $0 $26,721,000 ------ 

(2015$)           

OM&R in 2015$ $0 $0 $0 $415,501,000 ------ 

Estimated Total Capital 
and            

PV of OM&R in 2015$: $94,061,000 $7,225,000 $42,500,000 $3,306,251,000 >$3,306,251,000 

Estimated Annualized 
2015$           

@ 4.9% 30 years: $6,049,231 $464,653 $2,733,251 $212,631,000 >$212,631,000 

Estimated Annualized 
$/Acre-Ft.: $351 $55 $322 $3,674 >$3,675 

30 years           

Estimated Annual Cost           

$/Acre-ft.: $350 $55 $322 $3,675 >$3,675
NOTE: A 30-year period reflects the capitalized economic life of the project and matches the maximum 
period for long-term revenue bonding by either the state or water district.     

Sources: MWH Engineering Estimates and Consultant Reports; Pacific NW Project with Water Marketing Data from Utah 
DWRe and West Water (2014-2015). 

Research (water marketing data is regional-centric in nature); MWH Cost Spread Sheets, February-April, 2016.  
 
 
Some water marketing and water right transfer costs likely range from about $55-322/acre-foot, 
representing relatively low marginal costs. The amount of water available from market transactions is 
very limited in the study area. These are water resources that would be acquired before LPP Project 
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development (with or without the LPP Project), to the extent markets allow. Also, water market costs tend 
to escalate very rapidly to reflect other alternative cost prices. 
 
Based on current MWH review and engineering cost estimates, new water treatment facility costs are 
projected to be about $3,675/acre-foot depending on an ability to meet regulatory and environmental 
compliance requirements (2015$ annualized present value costs). This includes all plant and waste 
disposal costs for annual plant operations. Current evaluations suggest that the most likely plant 
configuration for the No Lake Powell Water Alternative project area would be at this relatively high 
marginal cost. 
 
As noted above, the direct and associated social costs of curtailing all secondary water use for irrigation, 
and implementing other types of non-irrigated landscape measures, are anticipated to be equal to or higher 
than the RO water treatment plant development. The private and public sector costs include measures for: 
 

 Turf and landscaping replacement, private and public costs. 
 Hard-scaping and artificial turf replacement. 
 Higher home and business cooling costs, from heat island effects. 
 Dust abatement for non-irrigated areas. 
 Changes to property values with loss of irrigated landscaping. 
 Increased storm-water control needs. 
 Concrete structure deterioration caused by subsidence resulting from removing moisture reliant 

vegetation from susceptible soils 
 
Consequently, these combined costs are presently estimated to be at or above $3,675/acre-ft. It is assumed 
that with or without the RO plant development, the water curtailment scenario would be implemented. If 
the LPP Project is implemented, then the water curtailment alternative is presumed to be avoided.  
 
The LPP Project is reviewed in this study report with the expectation that lower cost resources are 
brought into development first (such as conservation and water right transfers, and other planned water 
development projects), and with the LPP Project development following thereafter. The LPP Project is 
assumed to avoid, or delay, the construction of high-cost water treatment and waste byproduct disposal 
facilities, such as the RO and brine disposal projects—the most likely plant and operations configuration. 
 
Thus the overall alternative cost is expected to be about $3,675/acre-foot, and the fixed alternative cost 
used in the NED analyses is $3,675/acre-foot, given that the RO water treatment technology involved 
meets current engineering, and regulatory and permitting standards. 
 
This $3,675/acre-foot water value assumption is used in the B/C analyses for the LPP Project water 
benefits, depicting the LPP Project’s alternative cost. 
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Chapter 5  
Water Resource Economic Benefits and Costs 

NED Analyses 

 
The key economic analysis assumptions and analysis variable have been reviewed in Chapter 4 and are 
displayed schematically in Appendix A. The base construction cost estimates are derived from multiple 
technical reports and spreadsheets included in Appendix B (MWH, Opinion of Construction Costs, 2016). 
Some cost estimates are provided from a review of other large-scale water development projects, and LPP 
Project data and information related to other MWH projects. Power cost data are based on recent USBR 
technical reviews (USBR, 2010, 2015, TSC Denver), a review of market forecast information developed 
by the Northwest Conservation and Power Planning Council (2015, 2016) and the market data identified 
in Chapter 6, and communications with industry analysts and MWH technical staff. The fundamental 
analysis findings are described in this chapter. 
 
Depending on variable economic perspectives and assumptions, the LPP Water Supply Project direct net 
benefits range from about $3.9 to 7.5 billion, and the LPP Project costs range from about $1.3 to $1.6 
billion (2015$, present value, rounded) (see Tables 5-1 and 5-2). Overall, the Project is displaying greater 
benefits than costs given the complex set of economic variables under consideration. 
 
From an NED or state direct net value perspective, the LPP Project development benefits are greater than 
the costs of LPP Project construction and operation, given the life-cycle cost review conducted here (B/C 
ratio of about 2.90). This perspective assumes some relative escalation (2.0 percent) in monetary values 
between the costs of water resources development today versus other “product” costs tomorrow, and a 
more short-term cost-of-capital factor of 4.9 percent. It also reflects relatively high marginal costs for 
alternative, long-term water supply resources. 
 
From a sensitivity analysis perspective (Table 5-2), where the inter-generational benefits and costs of the 
LPP Project are taken more fully into consideration (social time preference discount rate of 3.0 percent) 
and the real monetary value of water, power, and construction costs are assumed to increase over the life 
of the LPP Project, the LPP Project benefits exceed the costs. The B/C ratio is about 4.66. Stated 
differently, the value of future benefits to future residents is given more emphasis, than just consideration 
of the “up-front” costs of LPP Project construction, and the value of water and power is assumed to 
escalate in real terms.  This latter value may be viewed as providing greater social equity between 
generations during the economic life of the LPP Project. 
 
Initial analyses also have been made for a LPP Project configuration that includes a pump storage 
component (Tables 5-3 and 5-4). This is a more costly LPP Project configuration, raising overall LPP 
Project costs to about $2.2 to 2.8 billion, and with benefits in the $4.3 to $8.2 billion range. These 
estimates are based on current information. The B/C ratio is about 1.92 to 2.90 depending on analysis 
assumptions. In the case of the pump storage configuration, more (higher) capital costs are incorporated 
in the near-term years of life-cycle cost analysis, as compared to the project power value benefits that are 
gained at a greater rate in the future. 
 
In effect, the (baseline) Water Supply Project benefits are expected to significantly exceed costs, and the 
pump storage hydro system configuration will bring the overall B/C ratio down, but still provide benefits 
exceeding costs.  
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Table 5-1 
LPP NED Analyses 

Baseline NED Assumptions-Water Supply Project 
And Inline Power Production with Hurricane Cliffs Peaking Power Generation 

 

Real Discount Rate and Escalation Rate

Benefits: PV (2015$) Annual PV  
Discount 

Rate 
Escalation 

Rate 
Water 

$/Acre-ft.

M&I Water $3,851,762,000 $207,735,600  4.9% 2.0% $3,675

Power-Inline $13,704,000 $739,100  4.9% 2.0%  

Power-PK  $42,110,000 $2,271,100  4.9% 2.0%  

         

Total Benefits $3,907,576,000 $210,745,800      

Costs: PV Annual PV     

Capital Constr. $1,163,325,000 $62,741,200  4.9% 2.0%  

OM&R $93,093,000 $5,020,700  4.9% 2.0%  

Power Opers. $79,612,000 $4,293,700  4.9% 2.0%  

Foregone Power $13,254,000 $714,800  4.9% 2.0%  

Total Costs: $1,349,284,000 $72,770,400      

         

NED B/C: 2.90 2.90      

         

NOTE:        

Estimated Cost Per Delivered M&I Water in $/Acre-Ft.: $1,155    

Expressed in Constant Annualized $/Acre-Ft.*      

Expressed in $/1,000 gal.:  $3.55     

* For Average Annual Acre-Ft. Delivery 2024-2070: 62,996     

 
The detailed description of the benefit/cost components are provided in Chapter 2, and Appendices A and 
B. In summary: 
M&I Water: LPP Project delivered water based on LPP Project alternative costs. 
Power-Inline: Hydropower system power from water delivery line generators. 
Power PK: Hurricane Cliffs peaking power generation. 
Capital Construction Costs: pumping plants, pipelines, and power generation and transmission 

facilities. 
OM&R: Operation, maintenance and replacement costs for the LPP Project. 
Power Opers.: Water power pumping/lift costs for the pipeline. 
Foregone Power: Reduced power generation from the USBR hydro system, from LPP 

Project water diversion. 
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Table 5-2 
LPP NED Analyses 

Baseline NED Assumptions-Water Supply Project 
And Inline Power Production with Hurricane Cliffs Peaking Power Generation 

(Social Time Preference Discount Rate)  
 

Real Discount Rate and Escalation Rate 

Benefits: PV (2015$) Annual PV  
Discount 

Rate 
Escalation 

Rate 

Water 
$/Acre-

ft. 

M&I Water $7,451,372,000 $289,601,300  3.0% 2.0% $3,675

Power-Inline $32,324,000 $1,256,200  3.0% 2.0%  

Power-PK  $90,778,000 $3,528,100  3.0% 2.0%  

Total Benefits $7,574,474,000 $294,385,700      

Costs: PV Annual PV     

Capital Constr. $1,322,269,000 $51,390,600  3.0% 2.0%  

OM&R $105,738,000 $4,109,600  3.0% 2.0%  

Power Opers. $170,647,000 $6,632,300  3.0% 2.0%  

Foregone Power $26,287,000 $1,021,700  3.0% 2.0%  

Total Costs: $1,624,941,000 $63,154,100      

         

NED B/C: 4.66 4.66      

         

NOTE:        

Estimated Cost Per Delivered M&I Water in $/Acre-Ft.: $1,003     

Expressed in Constant Annualized $/Acre-Ft.*      

Expressed in $/1,000 gal.:  $3.08     

* For Average Annual Acre-Ft. Delivery 2024-2070: 62,996     

 
The detailed description of the benefit/cost components are provided in Chapter 2, and Appendices A and 
B. In summary: 
M&I Water: LPP Project delivered water based on LPP Project alternative costs. 
Power-Inline: Hydropower system power from water delivery line generators. 
Power PK: Hurricane Cliffs peaking power generation. 
Capital Construction Costs: pumping plants, pipelines, and power generation and transmission 

facilities. 
OM&R: Operation, maintenance and replacement costs for the LPP Project. 
Power Opers.: Water power pumping/lift costs for the pipeline. 
Foregone Power: Reduced power generation from the USBR hydro system, from LPP 

Project water diversion. 
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Table 5-3 
Baseline NED Assumptions—Water Supply Project 

And Inline Power Production/Hurricane Cliffs Peaking 
And Pump Storage Configuration 

Real Discount Rate and Escalation Rate 

Benefits: PV (2015$) Annual PV  
Discount 

Rate 
Escalation 

Rate 
Water 

$/Acre-ft.

         

M&I Water $3,851,762,000 $207,735,600  4.9% 2.0% $3,675

Power-Inline $13,704,000 $739,100  4.9% 2.0%  

Power-PS-SH  $430,668,000 $23,227,000  4.9% 2.0%  

Total Benefits $4,296,133,000 $231,701,700      

Costs: PV Annual PV     

Capital Contr. $1,607,574,000 $86,700,600  4.9% 2.0%  

OM&R $128,515,000 $6,931,200  4.9% 2.0%  

Power Opers. $79,612,000 $4,293,700  4.9% 2.0%  

Power PS 
Opers. $405,080,000 $21,847,000  4.9% 2.0%  

Foregone Power $13,254,000 $714,800  4.9% 2.0%   

Total Costs: $2,234,035,000 $120,487,300  

 
NED B/C: 1.92 1.92      

         

NOTE:        

Estimated Cost Per Delivered M&I Water in $/Acre-Ft.: NA     

Expressed in Constant Annualized $/Acre-Ft.*      

Expressed in $/1,000 gal.:  NA     

* For Average Annual Acre-Ft. Delivery 2024-2070: 62,996     
NOTE:  NA, not applicable to the pump storage configuration. 

The detailed description of the benefit/cost components are provided in Chapter 2, and Appendices A and 
B. In summary: 
M&I Water: LPP Project delivered water based on LPP Project alternative costs. 
Power-Inline: Hydropower system power from water delivery line generators. 
Power PK: Hurricane Cliffs peaking power generation. 
Capital Construction Costs: pumping plants, pipelines, and power generation and transmission 

facilities. 
OM&R: Operation, maintenance and replacement costs for the LPP Project. 
Power Opers.: Water power pumping/lift costs for the pipeline. 
Power PS Opers: Water power pumping/lift costs for pumped storage operation. 
Foregone Power: Reduced power generation from the USBR hydro system, from LPP 

Project water diversion. 
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Table 5-4 
Baseline NED Assumptions—Water Supply Project 

And Inline Power Production/Hurricane Cliffs Peaking 
And Pump Storage Configuration 

(Social Time Preference Discount Rate)  
 

Real Discount Rate and Escalation Rate 

Benefits: PV (2015$) Annual PV  
Discount 

Rate 
Escalation 

Rate 
Water 

$/Acre-ft.

M&I Water $7,451,372,000 $289,601,300  3.0% 2.0% $3,675

Power-Inline $29,208,000 $1,135,200  3.0% 2.0%  

Power-PS-SH  $768,053,000 $29,850,800  3.0% 2.0%  

Total Benefits $8,248,633,000 $320,587,200      

Costs: PV Annual PV     

Capital Contr. $1,798,652,000 $69,905,500  3.0% 2.0%  

OM&R $143,890,000 $5,592,300  3.0% 2.0%  

Power Opers. $170,647,000 $6,632,300  3.0% 2.0%  

Power PS 
Opers. $708,893,000 $27,551,500  3.0% 2.0%  

Foregone Power $26,287,000 $1,021,700  3.0% 2.0%   

Total Costs: $2,848,369,000 $110,703,300  

NED B/C: 2.90 2.90      

NOTE:        

Estimated Cost Per Delivered M&I Water in $/Acre-Ft.: NA     

Expressed in Constant Annualized $/Acre-Ft.*      

Expressed in $/1,000 gal.:  NA     

* For Average Annual Acre-Ft. Delivery 2024-2070: 62,996     
NOTE:  NA, not applicable to the pump storage configuration. 

The detailed description of the benefit/cost components are provided in Chapter 2, and Appendices A and 
B. In summary: 
M&I Water: LPP Project delivered water based on LPP Project alternative costs. 
Power-Inline: Hydropower system power from water delivery line generators. 
Power PK: Hurricane Cliffs peaking power generation. 
Capital Construction Costs: pumping plants, pipelines, and power generation and transmission 

facilities. 
OM&R: Operation, maintenance and replacement costs for the LPP Project. 
Power Opers.: Water power pumping/lift costs for the pipeline. 
Power PS Opers: Water power pumping/lift costs for pumped storage operation. 
Foregone Power: Reduced power generation from the USBR hydro system, from LPP 

Project water diversion. 

The hydro system power projects’ benefits and costs are reviewed in greater detail in Chapter 6, focusing 
exclusively on regional power factors.           
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Chapter 6  
Commission Economic Analysis 

6.1 Introduction 
 
The Federal Energy Regulatory Commission (Commission) relies on economic assessment methods and 
perspectives that differ from the NED project approach to consider social benefits and costs. The 
Commission approach emphasizes nominal value discount/interest rates (where applicable), and 
comparing the project power costs to the most likely avoided power costs from other sources. It focuses 
exclusively on the project power production costs and benefits (hydro system project)--portions of the 
project, per a specified hydro system configuration. The project, hydro system configuration approach 
provides a true marginal value perspective, relative to the complete water supply project. 
 

6.2 Hydro System Power Costs/Benefits Methodology and Assumptions 
 
Tables 6-1 and 6-2 identify the hydropower project configuration and components for project 
development, with and without the proposed pump storage units. Each of these tables identifies specific 
power station, transmission system, construction, and water conveyance cost features; with estimated 
OM&R costs and any pumping power costs (pump storage configuration) included. The items in Tables 
6-1 and 6-2 are principally derived from the Opinion of Probable Construction Costs (Exhibit A) and 
personal communications with MWH staff (for appropriate system configurations). 
 
Primary analysis methods have been discussed with FERC staff and include the following: 
 

1. No NED type B/C analyses are needed, the focus is on direct project power costs and a 
comparison to regional avoided (power) costs. 
 

2. The hydro system project configuration is based on added costs to the “baseline” water supply 
project—hydro systems costs are incremental. In Table 6-1 this includes inline power stations and 
transmission components, and the Hurricane Cliffs power station elements. In Table 6-2, the 
power system facilities for pump storage are added to the power system features identified in 
Table 6-1. 
 

3. The project costs are in (present value) 2015$; and where discounting or annualizing costs are 
shown, a 5.4% annual nominal rate is applied based on private utility-commercial nominal rates 
estimated in the recent Northwest Conservation and Power Plan (2015, 2016). No escalation rates 
are applied to capital, OM&R, or power costs (pump storage system use). The OM&R PV costs 
are estimated at 12% of the capital costs, as a project place holder estimate. 
 

4. For the construction costs: 
 

a. To avoid an escalation/discount rate approach, the construction costs reflect 2015 present 
value costs, and should be viewed as “indexed, over-night costs.”  
 

b. The operational, economic life-cycle will be based on 30 years of production. 
 

c. Annualized costs will be based on a nominal rate of 5.4%. 
 

d. Power system and pump storage unit pumping costs are based on low load hours, with 
pump storage generation assumed to be at predominantly high load hours, based on 2013-
2015 regional power market conditions. 
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e. Costs are expressed in $/MWh for comparison to the regional power market costs and the 
new machine costs included in the Northwest Conservation and Power Plan (2015, 2016). 

    
5. For estimating project avoided power costs, costs are in 2015$, based on: a Northwest Power 

Pool market spread, with separate high-load hours and low load hours estimates for 2013-2015 
(EIA, 2016, Mid-C and Palo Verde power hubs, wholesale power sales data); and new machine 
estimates for gas CCCT, wind power, and utility PV solar units, per cost estimates provided in the 
recent Northwest Conservation and Electric Power Plan, 2015, 2016. 
 

6. Estimates for CO2 social costs and capacity credits are acknowledged, for application to project 
power cost benefits and avoided power costs. These costs have been applied to voided costs in the 
power market and to gas CCCT costs, where applicable. 

 
Further discussion is warranted in estimating avoided costs. Currently, because of an abundance of low 
cost natural gas, both peak and off-peak power values are substantially less today (2016) than in previous 
years (2013-2015, or prior to such years), and the cost differential between peak and off-peak hours is 
narrowing. Prior to more recent years, the costs were higher, and the cost differential between peak and 
off-peak prices was much greater. 
 
For market-based cost estimates used in this review, wholesale cost estimates for the Mid-C and Palo 
Verde hubs are reviewed, for 2013-2015. The yearly, daily power prices have been reviewed, with an 
average daily power price calculated for each year, for separate peak and off-peak power sales. This 
annual peak and off-peak power price (separate power prices) for each year is then averaged for the three 
years. To illustrate, the greatest peak and off-peak price variation is with the Mid-C hub sales at about 
$37/MWh versus $32/MWh—a three-year moving average for peak versus off-peak power. In contrast, 
much of the current 2016 peak and off-peak power prices have been under $25/MWh. 
 
In considering new machine power costs for an avoided cost comparison, the Northwest Conservation and 
Power Plan (2015, 2016) provides full cost estimates for construction, fuel, and transmission—making 
these costs an apples-to-apples comparison for the hydro system costs displayed in Table 6-1 and 6-2. 
Because of low natural gas prices and relatively quick siting capability, the marginal power unit cost is 
often tied to a gas CCCT machine (NCPPC, 2015, 2016). This cost is about $80/MWh, taking into 
account annual peaking generation and other operational demands. 
 
Because the gas CCCT is a fossil fuel unit, a CO2 social cost adder could be levied against the base 
power price. The Northwest Conservation and Power Planning Council reviews such CO2 cost adders 
referencing potential carbon taxes and other regulatory costs that society would pay with Gas CCCT 
machines. Given various assumptions, a CO2 social cost adder of $7/MWh could be included in total 
operations costs, making the full avoided cost about $87/MWh, for comparison to the hydro system 
project. The CO2 social cost adder would not apply to new wind or solar machines. 
 
Also in considering an avoided cost of market-based power alternatives, the hydro system project could 
receive a capacity credit for displacing some percentage of other peaking power costs. Arguably, because 
the regional peak power prices reflect the operation of several different power resources (hydro, gas, 
wind, other), a capacity credit estimate cannot be based completely on the displacement of a single 
generation resource. So being, the likely displacement of higher cost power would reflect some 
displacement of higher cost peaking power, over and above a daily peaking average power price, like 
$37/MWh. 
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If it is assumed that the new hydro system project could displace about 75% of the market-based peaking 
power cost range, then about an additional $3/MWh could be added to the “base” peak-hour value, 
making the total, market-based avoided cost about $40/MWh (per EIA data, for 2013-14). This type of 
capacity credit will depend substantially on actual market conditions, hydro system dispatch capability, 
and some type of firm power sales contract arrangement—the power purchaser must view the capacity 
credit as real, and obtainable, within the power market. But the $40/MWh value estimated here should be 
adequate to provide a reasonable approach to applying a capacity credit to the hydro system power. 
 
The power generation from the hydro system project may also serve a new ancillary power market 
referred to as the energy imbalance market (EIM). Power executives maintain that this market will be 
used to off-set the varying generation levels of wind and solar machines, taking into account both peak 
and off-peak power needs (Energy News Data, 2016). The new hydro system power could be considered 
within a mix of various market and machine power products, likely with uniquely tailored power 
contracts. 
 
Relative to the above avoided cost estimates, different approaches or assumptions could be adopted as 
well. However, greater calculation complexity does not significantly enhance the FERC objective of 
making a reasonable comparison of the hydro system power costs to other market and machine costs. 
 

6.3 Hydro System Estimated Power Costs/Benefits 
 

As displayed in Table 6-1, the hydro system project costs, without the pump storage unit, are displayed. 
The project component costs for power stations, transmission, and other factors are disaggregated, as 
summarized from Exhibit B (attached). Direct and indirect costs are separated. Total costs in 2015$ are 
estimated to be about $162,163,840; in annualized terms, about $11,034,810. 
 
Annual power generation will vary at the hydro system project given the operations at the water supply 
project. To simplify an understanding of project power costs for power cost comparison purposes, project 
power generation estimates are expressed in two ways: 1) power generation based on average annual 
MWhs generated during the full period of water supply project operations, 2024-2070 (generation is 
being ramped-up over time); and 2) annual power generation under full production, for the period 2048-
2070. This provides a range of annual power production from about 108,100 MWhs to 173,300 MWhs, 
that can be matched to annualized production costs and depicted as $/MWh. These values can then be 
contrasted to estimated avoided power costs for the region. 
 
The more conservative, annual average power production estimate would place costs at about $93/MWh; 
and the full, average annual power production rate would place costs at about $64/MWh. These costs are 
considerably higher than estimated market-based avoided costs of $37-$40/MWh (based on the 2013-
2015 period for peak hours); and they are higher than market-based costs project by the Northwest 
Conservation and Power Planning Council (2015-2016) for the next 20-year period. 
 
When these hydro system power costs are compared to avoided costs for new gas CCCT, wind, or solar 
machines, the costs tend to fall in a more competitive range. The hydro system costs are about $64-
93/MWh, while the gas CCCT costs are about $87/MWh; and the wind-solar costs are about $100-
110/MWh (NCPPC, 2014, 2015 estimates). All things considered, the avoided cost ranges are slightly 
higher than the base hydro system costs, without the pump storage unit. 
 
As displayed in Table 6-2, the hydro system project costs, without the pump storage units, are displayed. 
The project component costs for power stations, transmission, and other factors are disaggregated, as 
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summarized from Appendix B. Direct and indirect costs are separated. Total costs in 2015$ are estimated 
to be about $781,267,840; in annualized terms, about $67,567,400. 
 
As noted above, annual power generation will vary at the hydro system project given the operations at the 
water supply project. The same holds true for the with pump storage configuration, but the pump storage 
unit alone will be able to operate at near full production levels given the forebay and afterbay reservoirs. 
This means that under the two power production time lines noted above, the difference in average annual 
power production is less. For the hydro system project with the pump storage unit, the average annual 
production range would be about 663,250 MWhs to 698,300 MWhs. 
 
Nevertheless, the addition of the pump storage unit substantially increases project capital costs, and the 
estimated average annual power costs range from about $97/MWh to $102/MWh. These costs would be 
much higher than the estimated market-based avoided costs of about $37-40/MWh; but would be nearly 
the same as the new machine avoided costs of about $100-110/MWh. 
 
To summarize in general terms, both configurations for the hydro system project will yield costs greater 
than the expected, market-based avoided power costs, but are likely competitive with other machine 
power costs (gas CCCT, wind or solar). This observation will likely hold true regardless of annual power 
generation estimates derived from different assumptions than those accepted above for review purposes. 
Several different generation timing scenarios are possible. 
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Table 6-1 

Lake Powell Pipeline Economic Analysis, FERC-1 
Hydro System Project Marginal Costs to Water Supply Project 

(Discount/Annualized Rate at 5.4%, All Values in 2015$) 
Page 1 of 2

  Annual Value 
Annual 
Value 

Power Production Benefits: Annual MWh $37/MWh $40/MWh*

Power-Inline (2048-2070 Annual 
Ave. MWh) 41,300 $1,528,100 $1,652,000

Power-PK & SH (2048-2070 
Annual Ave. MWh) 132,000 $4,884,000 $5,280,000

Total: 173,300 $6,412,100 $6,932,000

      

Power-Inline (2024-2070 Annual 
Ave. MWh) 26,200 $969,400 $1,048,000

Power-PK & SH (2024-2070 
Annual Ave. MWh) 81,900 $3,030,300 $3,276,000

Total: 108,100 $3,999,700 $4,324,000

Estimated Power Production 
Costs: PV or 2015$ Annual. PV  

Capital Construction (Over-Night 
2015$)     

Direct Costs:     

HS-1 Inline Power Station $10,407,800 ------  

Transmission & Substation $2,192,200 ------  

Main Transmission Upgrade $41,800 ------  

HS-2 Inline Power Station $9,902,000 ------  

Transmission & Substation $1,498,000 ------  

Main Transmission Upgrade $170,000 ------  

HS-3 Inline Power Station $10,140,000 ------  

Transmission & Substation $1,460,000 ------  

Main Transmission Upgrade $140,700 ------  

HS-4 Inline Power Station $8,880,000 ------  

Transmission & Substation $9,520,000 ------  

Main Transmission Upgrade $5,300,000 ------  
Hurricane Cliffs Peaking Power 
Station $39,581,300 ------  

Transmission & Substation $6,118,700 ------  

Main Transmission Upgrade $5,091,000 ------  

Sand Hollow Power Station $9,341,000 ------  
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Table 6-1 

Lake Powell Pipeline Economic Analysis, FERC-1 
Hydro System Project Marginal Costs to Water Supply Project 

(Discount/Annualized Rate at 5.4%, All Values in 2015$) 
Page 2 of 2

  Annual Value 
Annual 
Value 

Power Production Benefits: Annual MWh $37/MWh $40/MWh*

Transmission & Substation $5,959,000 ------  

Main Transmission Upgrade $947,000 ------  

Total Construction Direct Costs:     

Power Station $88,252,100 $6,005,320  

All Transmission $38,438,400 $2,615,630  

Total Construction Direct Costs:     

Direct $126,690,500 $8,620,950  

Indirect @16% $20,270,480 $1,379,350  

TOTAL: $146,960,980 $10,000,300  

Estimated OMR PV-2015$ (12% 
Direct Constr. PV): $15,202,860 $1,034,510  

Added (Marginal) Power Pumping 
Costs: $0 $0  

      

TOTAL COST: $162,163,840 $11,034,810  

Estimated MWhs (2048-2070 average annual MWhs): 173,300 173,300

Estimated Cost Per MWh (2048-2060 average annual MWhs): $64 $64

Estimated Annual Avoided Cost (Wholesale Power Market): $37 $40

Estimated Annual Avoided Cost (Gas CCCT Estimate**): $87 $87

Estimated Annual Avoided Cost 
(Wind-Solar):  $100-110 $100-110

Estimated MWhs (2024-2070 average annual MWhs): 108,100 108,100

Estimated Cost Per MWh (2024-2060 average annual MWhs): $93 $93

Estimated Annual Avoided Cost (Wholesale Power Market): $37 $40

Estimated Annual Avoided Cost (Gas CCCT Estimate**): $87 $87

Estimated Annual Avoided Cost (Wind-Solar PV): $100-110 $100-110

Sources: MWH, Opinion of Probable Construction Costs, 2015 (Appendix B); EIA, 2016, Power Market Data for 
2013-15, Northwest Power Pool; and NCPPC, Northwest Power Plan, 7th, 2015-2016.   

* With $3/MWh Capacity Credit  (2014-15 Market Conditions).     

** With $7/MWh CO2 Social Cost Adder.      
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Table 6-2 
Lake Powell Pipeline Economic Analysis, FERC-2 

Hydro System Project Marginal Costs, with Pump Storage to Water Supply Project 
(Discount/Annualized Rate at 5.4%, All Values in 2015$) 

 
 

   
 

Annual Value 
Annual 

Value

Power Production Benefits: Annual MWh at $37/MWh $40/MWh*

Power-Inline (2048-2070 Annual 
Ave. MWh) 41,300 $1,528,100 $1,652,000

Power-PS & SH (2048-2070 Annual 
Ave. MWh) 657,000 $24,309,000 $26,280,000

Total: 698,300 $25,837,100 $27,932,000

Power-Inline (2024-2070 Annual 
Ave. MWh) 29,250 $1,082,250 $1,170,000

Power-PS & SH (2024-2070 Annual 
Ave. MWh) 634,000 $23,458,000 $25,360,000

Total: 663,250 $24,540,250 $26,530,000

Estimated Power Production Costs: PV or 2015$ Annual. PV  

Pump Storage Tunnels-Shaft-
Penstock $99,600,000    

Pump Storage Power Station $363,200,000    

Main Transmission Upgrade $8,800,000    

Total Construction PS Direct Costs $471,600,000    

Total Construction Direct Costs:     

Power Station  $451,452,100 $30,720,090  

All Transmission $47,238,400 $3,214,450  

Total Construction Direct Costs:     

Direct $598,290,500 $40,712,050  

Indirect @16% $95,726,480 $6,513,930  

TOTAL: $694,016,980 $47,225,970  

Estimated OMR PV-2015$ (12% 
Direct Constr. PV): $71,794,860 $4,885,450  

Added PS Power Pumping Costs 
($32/MWh): $15,456,000 $15,456,000  

(483,000 MWh Annual)     

      

TOTAL COSTS: $781,267,840 $67,567,420  
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Table 6-2 
Lake Powell Pipeline Economic Analysis, FERC-2 

Hydro System Project Marginal Costs, with Pump Storage to Water Supply Project 
(Discount/Annualized Rate at 5.4%, All Values in 2015$) 

 
 

   
 

Annual Value 
Annual 

Value

Power Production Benefits: Annual MWh at $37/MWh $40/MWh*

Estimated MWhs (2048-2070 average annual MWhs): 698,300 698,300

Estimated Cost Per MWh (2048-2070 average annual MWhs): $97 $97

Estimated Annual Avoided Cost (Wholesale Power Market): $37 $40

 
Estimated Annual Avoided Cost (Gas CCCT Estimate**): $87 $87

Estimated Annual Avoided Cost 
(Wind-Solar):  $100-110 $100-110

      

Estimated MWhs (2024-2070 average annual MWhs): 663,250 663,250

Estimated Cost Per MWh (2024-2070 average annual MWhs): $102 $102

Estimated Annual Avoided Cost (Wholesale Power Market): $37 $40

Estimated Annual Avoided Cost (Gas CCCT Estimate**): $87 87

Estimated Annual Avoided Cost (Wind-Solar PV): $100-110 $100-110

Sources: MWH, Opinion of Probable Construction Costs, 2015 (Appendix B); EIA/DOE Power Market Data for 
2013-2015, Northwest Power Pool; and NCPPC, Northwest Power Plan, 7th, 2015-2016.  

* With $3/MWH Capacity Credit (2014-15 Market Conditions).     

** With $7/MWh CO2 Social Cost Adder.     
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Chapter 7  
Regional Economic Development Analyses and Impacts 

7.1 Introduction 
 
The regional economic development (RED) perspective is more focused on economic impacts “on the 
ground,” describing impacts resulting from regional and state direct project employment, secondary 
employment and income, and the overall gross affect of purchases of goods and services throughout the 
state economy. This represents how the state’s investment in any project affects the local economy, and 
impacts will vary given different types of projects or programs. 
 
The employment, income, and value of output (production) impacts are using two input-output models: 1) 
an IMPLAN model frequently used in U.S. regional economic impact estimates (calibrated to the state of 
Utah, 2007, and with Washington State modeling for 2009); and 2) the state’s 2001 input-output model 
developed for the GOPB. While the IMPLAN model retains more recent data, the state model may better 
represent the economic sector linkages within the state, although differences are minor. 
 

7.2 Analysis and Impacts 
 
LPP Project construction is initially estimated to produce about 2,445 direct jobs (annual FTEs during the 
construction period), and about 5,624 jobs taking into account direct and indirect employment impacts 
throughout the region and state (see Table 7-1). Annual operation and maintenance (O&M) employment 
is estimated to be at least 64 jobs (direct and indirect impacts). 

 
Total state, construction labor income impacts are estimated to be about $250,096,000, with annual O&M 
labor income impacts estimated to be about $2,690,000. 
 
The estimated value of total goods’ and services’ purchases throughout the state is difficult to determine 
at this time, given the yet to be designated contracting and vender firms. Nevertheless, an initial range of 
potential impacts suggests that about $1.1 to $2.0 billion could “pass through” the state economy, as a 
result of the LPP Project (direct and secondary socioeconomic impacts). This depends on the percentage 
of manufactured products and services are retained by the state during project construction (the numbers 
vary depending on output multipliers applied as well). 
 
Project staging locations have been identified and it is assumed that most of the direct employment 
benefits would accrue to the regional study area counties, primarily in Utah, with much less in the 
Arizona counties (because of population, services, and commerce centers’ distribution). For analysis 
purposes in this study, the direct and secondary employment and income estimates are primarily allocated 
within Utah. 
 
Additional review is forthcoming of LPP Project construction-related public services and labor force 
needs, with some estimates provided in Chapter 8. The time frame for construction, construction 
locations, and relatively minor increases in local population centers (and existing services) do not suggest 
significant impacts. 
 
Most service needs would be directed toward multiple, site-specific construction staging areas, where 
land, transportation services, congestion, power and fuel, and other public and private sector service 
demands would substantially increase.  
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Table 7-1 
RED Economic Analyses 

 

Regional Economic Impacts From LLP Construction and OM&R  

  CONSTRUCTION:   OM&R:    

    Statewide Statewide RED Direct Statewide Statewide

  RED Direct Employment Direct & Indirect Direct Employment 
Direct & 
Indirect

Economic Sector Employment Multiplier Employment Employment Multiplier Employment

Construction 2,180 1.9 4,142 25 1.6 40

    2.3 5,014  2.1 53

Professional/Tech Serv. 265 2.0 530 5 2.2 11

    2.3 610     

Total 2,445 ------ 4,672 30 ------ 51

     5,624    64

  CONSTRUCTION:   OM&R:    

    Statewide Statewide  Statewide Statewide

  Direct Income Direct & Indirect Direct Employment 
Direct & 
Indirect

Economic Sector Labor Income Multiplier Income Labor Income Income Income

          

Construction $104,720,500 2.0 $209,440,000 $1,200,000 1.6 $1,920,000

          

Professional/Tech Serv. $18,480,000 2.2 $40,656,200 $350,000 2.2 $770,000

          

Total $123,200,000 ------ $250,096,200 $1,550,000 ------ $2,690,000

  CONSTRUCTION:  OM&R:     

  Est. Statewide Est. Statewide Est. Statewide Est. Statewide    

Economic Impact Direct 2010$ Total Output$ Direct 2010$ Total Output$    

Total Direct @40% $492,800,000 $1,182,732,000 $2,008,320 $3,715,400    

    $911,680,000  $4,819,700    

Total Direct @65% $800,800,000 $2,002,000,000 $3,263,650 $6,037,800    

    $1,481,480,000  $7,832,760    

Sources: MWH-PNP direct construction workforce estimates; Utah I/O Model Fiscal Impacts, Working Paper 2001-1; 
IMPLAN Model 

Estimates for the State of Utah, 2007; Washington, 2011 data and model structure and run 
estimates; and USBR estimates. .     
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Chapter 8  
Southern Utah and Northern Arizona 

8.1 Washington and Kane Counties, Utah 
 

8.1.1 Introduction 
 
The eleventh largest state in the nation by area,1 Utah is home to nearly 3 million citizens. With a 
growing employment base and rising per capita income, Utah has been an increasingly attractive home for 
numerous businesses, primarily in the tourism, computer software, transportation, medical, steel, and 
copper industries.2 With a higher proportion of high school graduates and college degree holders than that 
of the United States, the state of Utah boasts an educated workforce and a relatively strong median 
household income of $59,846 compared to the United States’ median household income of $53,482.3 
Table 8-1 shows the population information for the State of Utah. 
 

 
 

Table 8-1 
Utah Population Information 

 

 Date Current 10-yr Peak % Change 10-yr Minimum % Change 

Population4 2014 2,942,902 2,942,902 0% N/A 2,401,580 23% 

Per Capita Income5 2014 $37,664 $37,664 0% N/A $27,545 37% 

Employment6 2014 1,785,244 1,785,244 0% N/A 1,451,782 23% 

Unemployment7 Dec-15 3.5% 2.3% 1%  11.5% -8% 

Median Home Value8 2014 $223,200 $236,000 -5%  $167,200 33% 
 

                                                      
1 U.S. Census Bureau, Utah Quick Facts 

2 Utah.gov Quick Facts 

3 U.S. Census Bureau, Utah Quick Facts 

4 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

5 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

6 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

7 Bureau of Labor Statistics, Local Area Unemployment Statistics 

8 U.S. Census Bureau, American Community Survey 
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The southern portion of the state of Utah maintains some of the same 
economic characteristics noted throughout the Beehive State, with a 
particular focus on nature, tourism and supporting industries. Located 
in the southernmost portion of the state, Washington and Kane 
Counties (“Southern Utah”) is home to 159,202 residents, accounting 
for approximately 5.4 percent of the statewide population.9 It is worth 
noting the region has posted above average population growth and has 
witnessed its share of statewide population grow from 3.1 percent to 
5.4 percent during the past two decades.10 Southern Utah is also home 
to several national parks and breathtaking natural beauty. Zion 
National Park, Bryce Canyon National Park, and Snow Canyon State 
Park are all located within the borders of Washington County, 
providing not just a natural resource, but an economic one that attracts 
tourism and retirees from around the country as people travel to take 
in the scenic views and outdoor experience. 
 
8.1.1.1 Washington County, Utah 
 
Over the past ten years, Washington County finds most of its major economic indicators at or near their 
all-time highs, including population, per-capita income and overall employment. Key indicators that have 
yet to reach back to recent performances include unemployment and housing values. The unemployment 
rate as of the close of 2015 is still above its low reported in April, 2007; however, seasonality plays a part 
in Washington County’s unemployment figures on a month-to-month basis. Washington County finds a 
larger portion of its inhabitants over the age of 65, with 19.6 percent compared to the state average of 10 
percent.11 Table 8-2 shows the population information for Washington County, Utah. 
 

 
Table 8-2 

Washington County Population Information 
 

 Date Current 10-yr Peak % Change 10-yr Minimum % Change 

Population 2014 151,948 151,948 0% N/A 110,207 38% 

Per Capita Income 2014 $29,659 $29,659 0% N/A $22,365 33% 

Employment 2014 80,218 80,218 0% N/A 59,780 34% 

Unemployment Dec-15 3.5% 2.3% 1%  14.3% -11% 

Median Home Value 2014 $221,800 $262,400 -15%  $182,200 22% 
 
8.1.1.2 Kane County, Utah 
 
With 1.8 people per square mile,12 Kane County is more rural and less densely populated than 
Washington County but draws much of its economic resources from the same industries. Heavily reliant 
on tourism and even more sensitive to the growth of migrants, Kane County has a similar economy but 

                                                      
9 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

10 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

11 U.S. Census Bureau, Washington County Quick Facts 

12 U.S. Census Bureau, Kane County Quick Facts 



 

Lake Powell Pipeline Project 8-3 04/30/16 
Final Socioeconomics/Water Resource Economics Study Report Utah Board of Water Resources 

significantly smaller in terms of population and the relative rate of expansion. Table 8-3 shows the 
population information for Kane County, Utah. 
 
 

 
Table 8-3 

Kane County Population Information 
 

 Date Current 10-yr Peak % Change 10-yr Minimum % Change 

Population 2014 7,254 7,254 0% N/A 6,200 17% 

Per Capita Income 2014 $34,943 $34,943 0% N/A $25,414 37% 

Employment 2014 4,714 4,714 0% N/A 4,021 17% 

Unemployment Dec-15 5.0% 1.7% 3%  15.4% -10% 

Establishment Counts 2014 320 342 -6%  311 3% 
 
What remains true for both counties is that water will remain a necessary resource for securing growth 
and economic stability in the future. As an input in the supply chain, water has the potential to have a 
significant effect on any industry’s ability to produce and employ residents. This is on top of the fact that 
water is a basic need for households. Securing Southern Utah’s water supply will be a key ingredient to 
sustaining the growth displayed by the region over the past two decades. 

8.1.2 Population Trends 
 
The story of Washington County’s population is one of expansion. Since 1990, Washington County has 
experienced an annual growth rate of 4.8 percent.13 By comparison, the State of Utah has grown at less 
than half that rate, at 2.2 percent annually over the same period.14 The growth in population is partially 
attributable to St. George which currently makes up more than 52 percent of Washington County’s 
population.15 With a developing urban city, the GOMB predicts Washington County will continue to 
grow at an annual rate of 2.8 percent over the next 45 years.16 At this rate, Washington County’s 
population will be nearly 4 times its current population by 2060.17 Table 8-4 depicts the population 
trends for Washington County, Kane County and the State of Utah. 
 
  

                                                      
13 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

14 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

15 U.S. Census Bureau 2014 Population Estimates 

16 Governor’s Office of Management and Budget 2012 Baseline Projections 

17 Governor’s Office of Management and Budget 2012 Baseline Projections 
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Table 8-4 

Population Trends 
 

  
Washington 

County Kane County State of Utah 
Population 2014 151,948 7,254 2,942,902 

Change in Population 1990-2014 102,765 2,088 1,211,679 
Change in Population 1990-2000 42,023 928 513,279 
Change in Population 2000-2010 47,200 1,059 529,844 
Change in Population 2010-2014 13,542 101 168,556 
Annual Population Growth 1990-

2014 4.8% 1.4% 2.2% 
Annual Population Growth 1990-

2000 6.4% 1.7% 2.6% 
Annual Population Growth 2000-

2010 4.3% 1.6% 2.1% 
Annual Population Growth 2010-

2014 2.4% 0.4% 1.5% 
As Percent of State Population    

in 1990 2.8% 0.3%  
in 2000 4.1% 0.3%  
in 2010 5.0% 0.3%  
in 2014 5.2% 0.2%   

Source: U.S. Bureau of Economic Analysis, Regional Economic Information Services 
 
Kane County’s growth in population since 1990 has been at a slower pace than Washington County, 
experiencing an annual growth rate of 1.4 percent over the past two decades.18 With 7,254 residents, 
Kane County’s modest population may still double by 2060.19 
 
While the future of population growth at first appears divergent for these two counties, they are both 
similar in the proportion of migrants that fuel that expansion. Net migration will make more than half of 
Washington County’s population growth in nearly every year of the projections, while Kane County is 
even more sensitive to the migration trends.20 Figure 8-1 shows the population trends for Washington 
County, Kane County and the State of Utah. Figures 8-2 and 8-3 show the projected population growth 
for Washington and Kane Counties. 
 
 

                                                      
18 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

19 Governor’s Office of Management and Budget 2012 Baseline Projections 

20 Governor’s Office of Management and Budget 2012 Baseline Projections 
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Source: U.S. Bureau of Economic Analysis, Regional Economic Information Services 

 
Figure 8-1 

Population Trends (Index Set at 100) 
 
 

 
        Source: Governor’s Office of Management and Budget 2012 Baseline Projections  
 

Figure 8-2 
Washington County’s Projected Population Growth 
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        Source: Governor’s Office of Management and Budget 2012 Baseline Projections 
 

Figure 8-3 
Kane County’s Projected Population Growth 

 

8.1.3 Per-Capita Income Trends 
 
Washington and Kane counties both have per-capita incomes below the state average,21 only 79 percent 
and 93 percent of the state of Utah’s per-capita income of $37,664, respectively.22 While Kane County 
has continued to catch up to the state average, Washington County continues to hover around 80 percent 
when compared to the state of Utah. In terms of the annual growth rate, Kane County continuously 
outpaces that of the state’s per-capita income while Washington County has lagged in all but the time 
between 2000 and 2010.23 
 
Both counties demonstrate a positive growth in per-capita income. However, the comparison serves to 
suggest that there is perhaps improvement to be made. This gap between the state’s per-capita income and 
Washington and Kane counties can in part be explained by the sources of income and the demographic 
shifts in the population within both counties. Figure 8-4 show the inflation adjusted per capita income for 
Washington and Kane Counties and the State of Utah. 
 

                                                      
21 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

22 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

23 U.S. Bureau of Economic Analysis, Regional Economic Information Services 
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Source: U.S. Bureau of Economic Analysis, Regional Economic Information Services 

 
Figure 8-4 

Inflation Adjusted Per-Capita Income 
 

When analyzing personal income, there are two categories of income. The first is labor or earned income 
which represents money earned from wages and salaries along with other labor income and proprietors’ 
income. The second category is non-labor income which includes investment income such as dividends, 
interest, or rent, and transfer payments which are distributions of Social Security, Medicare, food stamps, 
and unemployment insurance. 
 
Both Washington County and Kane County have a decreasing portion of total personal income received 
from labor income.24 Kane County displays a strong upward trend in the number of dollars received via 
transfer payments, now nearly 25 percent of the total figure.25 In comparison to the state of Utah, both 
Washington and Kane County receive a disproportionate amount of income from investments and transfer 
payments.26 This is in part attributable to their aging populations. With retirees moving to both counties, 
transfer payments and investment income will likely continue to comprise a growing portion of total 
income. Table 8-5 shows the per capita income summary for Washington and Kane Counties and the 
State of Utah. Table 8-6 show the personal income sources. Figure 8-5 shows the sources of total personal 
income. 
 
  

                                                      
24 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

25 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

26 U.S. Bureau of Economic Analysis, Regional Economic Information Services 
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Table 8-5 

Per Capita Personal Income (“PCPI") Summary 
 

  Washington County Kane County State of Utah 
PCPI in Nominal $    

in 1990 $12,354 $13,097 $14,866 
in 2000 $19,695 $22,493 $24,781 
in 2010 $26,540 $29,960 $32,614 
in 2014 $29,659 $34,943 $37,664 

PCPI as % of State    
in 1990 83% 88% N/A 
in 2000 79% 91% N/A 
in 2010 81% 92% N/A 
in 2014 79% 93% N/A 

CAGR27    
from 1990 to 2000 4.8% 5.6% 5.2% 
from 2000 to 2010 3.0% 2.9% 2.8% 
from 2010 to 2014 2.8% 3.9% 3.7% 

Source: U.S. Bureau of Economic Analysis, Regional Economic Information Services 

                                                      
27 Compound Annual Growth Rate (“CAGR”) 
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Table 8-6 

Personal Income Sources 
 

  

Per Capita 
Personal 
Income 
(PCPI) 

Labor Income as a 
Percent of Personal 

Income 

Investment Income 
as a Percent of 

Personal Income 

Transfer Payments 
as a % of Personal 

Income 
Washington     

in 1990 $12,354 56.8% 25.8% 17.4% 
in 1995 $16,230 58.8% 23.6% 17.6% 
in 2000 $19,695 58.1% 24.0% 17.9% 
in 2005 $23,981 59.9% 20.0% 20.0% 
in 2010 $26,540 56.8% 21.6% 21.6% 
in 2014 $29,659 56.1% 21.9% 21.9% 

Kane     
in 1990 $13,097 62.7% 21.8% 15.5% 
in 1995 $16,959 60.4% 21.9% 17.7% 
in 2000 $22,493 60.9% 22.1% 17.0% 
in 2005 $26,357 63.0% 18.4% 18.6% 
in 2010 $29,960 56.9% 19.1% 24.0% 
in 2014 $34,943 57.4% 19.9% 22.6% 

State of Utah     
in 1990 $14,866 70.7% 18.3% 11.0% 
in 1995 $18,981 70.5% 18.5% 11.0% 
in 2000 $24,781 72.3% 17.8% 9.9% 
in 2005 $29,398 71.0% 17.8% 11.2% 
in 2010 $32,614 68.3% 16.5% 15.2% 
in 2014 $37,664 68.5% 17.8% 13.6% 

Source: U.S. Bureau of Economic Analysis, Regional Economic Information Services 
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Source: U.S. Bureau of Economic Analysis, Regional Economic Information Services 
 

Figure 8-5 
Sources of Total Personal Income - 2014 

 

8.1.4 Employment Trends 
 
Combined, Washington and Kane account for 4.8 percent of employment in the state of Utah.28 
Washington County consistently outpaces the statewide average in employment growth29 with 1.5 
percent annually over the past four years. Kane’s employment growth rate is more stagnant, showing no 
meaningful growth between 1990 and 2000 and only demonstrating an annual growth rate of 0.3 percent 
over the past four years.30 Given Kane County’s relatively modest share of the total, overall employment 
growth in the southern Utah region outpaces the statewide average. 
 
With both population and employment growing faster than that of the state average, the new demands on 
the business sector will likely place additional strain upon the water supply of Southern Utah. The 
assurance of a stable water supply is critical to the continued expansion of employment opportunities in 
the area. Though Kane and Washington counties have significantly different economic profiles, the 
availability of water plays a key role for all businesses and households. 
 
Washington County’s employees are spread between several major sectors including construction, retail 
trade, health and social services, and government jobs. However, over 4,000 construction jobs were lost 
over the past seven years, which was not uncommon for a number of markets in the United States. 
Washington County added many of those jobs back in other services,31 real estate and rent leasing, and 

                                                      
28 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

29 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

30 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

31 Other services constitute businesses such as repair and maintenance, personal and laundry services, and religious and civic 
services 
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accommodation and food services.32 As a result, Washington County’s economy is spread between 
numerous sectors and shows trends toward further diversification.33 In addition, Washington County 
added over 1,000 jobs in the information sector, signaling a move toward a more modernized economy.34 
Table 8-7 shows the employment trends for Washington and Kane Counties and the State of Utah. Figure 
8-6 shows the employment trends for Washington and Kane Counties and the State of Utah. Tables 8-8 
and 8-9 show the employment changes by sector for Washington County and Kane County. 
 

 
Table 8-7 

Employment Trends 
 

  Washington Kane State of Utah 
Total Employment    

in 1990 21,258 3,737 938,218 
in 2000 47,117 3,675 1,376,759 
in 2010 68,855 4,565 1,611,189 
in 2014 80,218 4,714 1,785,244 

Annual Growth Rate (CAGR)       
from 1990 to 2014 5.7% 1.0% 2.7% 
from 1990 to 2000 8.3% -0.2% 3.9% 
from 2000 to 2010 3.9% 2.2% 1.6% 
from 2010 to 2014 1.5% 0.3% 1.0% 

Source: U.S. Bureau of Economic Analysis, Regional Economic Information Services 
 
 

 
Source: U.S. Bureau of Economic Analysis, Regional Economic Information Services 
 

Figure 8-6 
Employment Trends (Index Set at 100) 

                                                      
32 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

33 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

34 U.S. Bureau of Economic Analysis, Regional Economic Information Services 
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Tables 8-8 and 8-9 show the employment changes by sector for Washington County and Kane County. 
 

 
Table 8-8 

Employment Changes by Sector, Washington County 
 

 Employment 
Changes in 

Employment 
  2007 2014 % # of Jobs
Farm 541 1% 580 1% 7% 39
Natural Resources (D) 0% (D) 0% N/A N/A
Mining 440 1% 462 1% 5% 22
Utilities 103 0% 139 0% 35% 36
Construction 10,942 14% 6,587 7% -40% -4,355
Manufacturing 3,388 4% 3,341 4% -1% -47
Wholesale trade 1,521 2% 1,534 2% 1% 13
Retail trade 9,650 13% 10,265 12% 6% 615
Transportation and warehousing 3,378 4% 3,821 4% 13% 443
Information (D) 0% 1,029 1% N/A N/A
Finance and insurance 3,825 5% 4,482 5% 17% 657
Real estate and rental and leasing 4,667 6% 5,839 7% 25% 1,172
Professional and technical services 3,961 5% 4,289 5% 8% 328
Management of companies 294 0% (D) 0% N/A N/A
Administrative and waste services 3,431 5% 3,551 4% 3% 120
Educational services 570 1% 1,262 1% 121% 692
Health and social services 7,919 10% 9,378 11% 18% 1,459
Arts, entertainment, & recreation 1,640 2% 1,844 2% 12% 204
Accommodation & food services 6,361 8% 7,830 9% 23% 1,469
Other services (D) 0% 4,822 5% N/A N/A
Government 6,967 9% 8,713 10% 25% 1,746
    Federal 486 1% 556 1% 14% 70
    State 1,112 1% 1,684 2% 51% 572
    Local 4,769 6% 5,825 7% 22% 1,056
Total 75,965 100% 87,833 100% 16% 11,868

Source: U.S. Bureau of Economic Analysis, Regional Economic Information Services 
(D) denotes suppressed data points due to issues of privacy 
 
By comparison, Kane is a less diversified economy, with accommodation and food services, other 
services, government jobs and retail trade making up a significant portion of total employment.35 Growth 
in other services36 has driven a large part of Kane County’s total employment growth, while farm, 

                                                      
35 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

36 Other services constitute businesses such as repair and maintenance, personal and laundry services, and religious and civic 
services 
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information, and administrative and waste services have also provided some jobs over the past seven 
years.37 However, government jobs demonstrate a slight dip in the same timeframe.38 
 

 
Table 8-9 

Employment Changes by Sector, Kane County 
 

 Employment 
Changes in 

Employment 
  2007 2014 % # of Jobs 
Farm 133 4% 176 3% 32% 43 
Natural Resources (D) 0% (D) 0% N/A N/A 
Mining (D) 0% (D) 0% N/A N/A 
Utilities (D) 0% (D) 0% N/A N/A 
Construction 362 10% (D) 0% N/A N/A 
Manufacturing (D) 0% 129 3% N/A N/A 
Wholesale trade 49 1% 47 1% -4% -2 
Retail trade 500 13% 489 10% -2% -11 
Transportation and warehousing (D) 0% (D) 0% N/A N/A 
Information 30 1% 36 1% 20% 6 
Finance and insurance 139 4% 152 3% 9% 13 
Real estate and rental and leasing 225 6% 233 5% 4% 8 
Professional and technical services 109 3% 123 2% 13% 14 
Management of companies 0 0% 0 0% N/A 0 
Administrative and waste services 85 2% 143 3% 68% 58 
Educational services (D) 0% 27 1% N/A N/A 
Health and social services (D) 0% 163 3% N/A N/A 
Arts, entertainment, & recreation (D) 0% 124 2% N/A N/A 
Accommodation & food services (D) 0% 1,070 21% N/A N/A 
Other services 648 17% 675 13% 4% 27 
Government 749 20% 740 15% -1% -9 
     Federal 100 3% 92 2% -8% -8 
    State 62 2% 64 1% 3% 2 
    Local 556 15% 554 11% 0% -2 
Total 3,747 100% 5,037 100% 34% 1,290 

Source: U.S. Bureau of Economic Analysis, Regional Economic Information Services 
(D) denotes suppressed data points due to issues of privacy 
 

8.1.5 Economic Diversification 
 
While comparing a county to itself provides some insight into the major components of the local 
economy, location quotients (LQ) offer the ability to see the consolidation of employment against a 
baseline such as the state or the entirety of the nation. As a result, we can see what sectors are over and 

                                                      
37 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

38 U.S. Bureau of Economic Analysis, Regional Economic Information Services 
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underrepresented within a local region in comparison to a greater area which can provide insight into the 
economic diversification of a region.  
 
Location quotients in for Washington and Kane counties are provided with comparison to both the state of 
Utah and the greater United States. A location quotient greater than one indicates a heavy emphasis on a 
particular industry within a county in comparison to the greater economic area. Conversely, a location 
quotient less than one indicates a sector with an employment share less that of the state or nation. If the 
state or country is representative of a diversified economy, then location quotients offer insight for a 
smaller geographic area. 
 
In comparison to the state of Utah, Washington County provides more of its jobs in the accommodation & 
food services, health and social services, and real estate sectors.39 Despite the decline in construction 
jobs, Washington County still relies heavily on that industry for a large proportion of its jobs when 
compared to Utah and the United States.40 The difference in construction concentration between 
Washington and Kane counties is attributable in part to the expanding city of St. George where building 
and construction are in higher demand. In total, these location quotients indicate an urban environment 
driven considerably by the metropolitan area of St. George and its accelerating population growth. Table 
8-10 shows the location quotients for Washington and Kane Counties in comparison to Utah and to the 
US. 
 

                                                      
39 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

40 U.S. Bureau of Economic Analysis, Regional Economic Information Services 
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Table 8-10 

Location Quotients (LQs) 
 

 Compared to Utah Compared to US 
  Washington Kane Washington Kane Utah
            
Farm 0.63 3.25 0.51 2.62 0.81 
Natural Resources N/A N/A N/A N/A 0.41 
Mining 0.56 N/A 0.63 N/A 1.14 
Utilities 0.75 N/A 0.55 N/A 0.74 
Construction 1.40 N/A 1.59 N/A 1.14 
Manufacturing 0.57 0.38 0.60 N/A 1.04 
Wholesale trade 0.62 0.32 0.55 0.74 0.89 
Retail trade 1.21 0.98 1.27 3.57 1.05 
Transportation and warehousing 1.47 N/A 1.42 N/A 0.96 
Information 0.59 0.35 0.72 N/A 1.23 
Finance and insurance 0.85 0.49 1.06 1.42 1.25 
Real estate and rental and leasing 1.43 0.97 1.66 1.85 1.16 
Professional and technical services 0.75 0.36 0.77 0.33 1.04 
Management of companies N/A 0.00 N/A 0.00 1.08 
Administrative and waste services 0.77 0.52 0.70 N/A 0.92 
Educational services 0.51 0.18 0.66 0.50 1.30 
Health and social services 1.38 0.41 1.04 1.29 0.75 
Arts, entertainment, & recreation 1.06 1.21 1.03 3.82 0.97 
Accommodation & food services 1.52 3.53 1.35 2.66 0.89 
Other services 1.15 2.73 1.03 0.78 0.89 
Government 0.79 1.14 0.84 0.50 1.06 
    Federal 0.36 1.01 0.46 1.07 1.28 
    State 0.51 0.33 0.74 0.37 1.45 
    Local 1.08 1.74 0.97 3.27 0.90 

Source: U.S. Bureau of Economic Analysis, Regional Economic Information Services Data 
N/A due to suppressed data for issues of privacy 
 
Kane County’s location quotients speak to the concentration of employment within certain industries. 
Despite the fact that agricultural jobs make up a small percentage of total employment, Kane County still 
gets a larger amount of its jobs from farming when compared to the nation and the rest of the state of 
Utah.41 This speaks to the more rural and less densely populated nature of the county. Accommodation 
and food services are the largest employer in Kane County with a disproportionate number of jobs in that 
sector when compared to Utah and the United States.42 
 

                                                      
41 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

42 U.S. Bureau of Economic Analysis, Regional Economic Information Services 
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Neither county relies on jobs from the natural resource sector nor management positions.43 Finance and 
insurance are generally underrepresented when compared to the Utah economy, however when compared 
to the United States, finance and insurance are abundant which is a testament to the importance of that 
sector to the state as a whole.44  

8.1.6 Unemployment Trends 
 
Utah’s seasonally adjusted unemployment rate escalates in 2008 at the time of the recession.45 Generally, 
Washington and Kane counties fluctuate around Utah’s unemployment displaying elements of 
seasonality. Summer months tend to have unemployment lower than that of the rest of the state, however 
during winter unemployment tends to skyrocket. This is in large part due to the reliance of these counties 
on tourism and recreation and it is most evident in Kane County which has fluctuations far more 
pronounced than Washington County with a more diversified economy.  Figure 8-7 shows the 
unemployment rate for Washington and Kane Counties and the State of Utah. Table 8-11 shows the 
average unemployment by month for Washington and Kane Counties and the State of Utah. 
 

 
Source: Bureau of Labor Statistics, Local Area Unemployment Statistics; Utah Unemployment is seasonally adjusted 
 

Figure 8-7 
Unemployment Rate  

 

                                                      
43 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

44 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

45 Bureau of Labor Statistics, Local Area Unemployment Statistics 
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Table 8-11 

Average Unemployment by Month 1990-2015 
 

  Washington County Kane County State of Utah 
January 5.3% 9.1% 4.5% 
February 5.3% 9.1% 4.5% 
March 5.1% 8.1% 4.5% 
April 4.6% 6.0% 4.5% 
May 4.5% 5.0% 4.5% 
June 5.1% 4.6% 4.4% 
July 4.9% 4.4% 4.4% 
August 4.9% 4.1% 4.4% 
September 4.5% 3.8% 4.4% 
October 4.4% 4.1% 4.4% 
November 4.3% 5.3% 4.4% 
December 4.5% 6.8% 4.4% 

Source: Bureau of Labor Statistics, Local Area Unemployment Statistics 
 
The result of this less diversified economy manifests itself more in the recession years than others. While 
in line with unemployment during regular periods of growth, both Washington and Kane Counties tend to 
have higher unemployment than that of the rest of the state when unemployment rises. 

8.1.7 Business Establishment Trends 
 
As key providers of employment, business establishments are an important indicator in determining 
economic health. Repeating many of the trends previously discussed, business establishment counts in 
Washington County tend to follow and respond like the greater state of Utah. On the other hand, Kane 
County’s stock of businesses stays relatively flat and is currently below that of its establishment count in 
2007.46 Figure 8-8 shows the business establishment counts for Washington and Kane Counties and the 
State of Utah. Figure 8-9 shows the median home values for Washington County and the State of Utah. 
 
 

                                                      
46 Bureau of Labor Statistics, Quarterly Census of Employment and Wages 
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Source: Bureau of Labor Statistics, Quarterly Census of Employment and Wages 

 
Figure 8-8 

Business Establishment Counts (Index at 100) 
 

8.1.8 Home Values 
 
Historically, Washington County home prices have been above the state median home value. However, 
the economic downturn had a larger effect on Washington County as home values slipped below the state 
average in 2012. Still 15 percent below their all-time highs, home values in Washington County are 
recovering. With the median price for a home in the state of Utah at $223,200, Washington County’s 
median price is just beneath that at $221,800.47  
 

 
Source: U.S. Census Bureau, American Community Survey 
 

Figure 8-9 
Median Home Values 

 

                                                      
47 Due to the rural nature of Kane County, a price comparison is not practical 
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8.2 Coconino and Mohave Counties, Arizona 
 

8.2.1 Introduction 
 
Though not direct recipients of the water from the Lake Powell Pipeline, both Coconino and Mohave 
County in the northern portion of Arizona could see economic impacts as a result of the project as a 
significant portion of the proposed pipeline may pass through both areas. Similar in climate and 
geographic landscape, the northwestern counties of Arizona display similar growth and employment 
patterns when compared with their Utah counterparts. With numerous recreational activities available and 
large spans of national parkland, both Coconino and Mohave provide vacation spots for part time 
residents and tourists. 
 
With a population of nearly 7 million,48 the state of Arizona is home to the Grand Canyon along with 
several other natural parks and protected areas. At its all-time high in population and per capita income, 
Arizona still has not recovered to its pre-recession levels of employment. In addition, median home prices 
remain depressed from their all-time highs. Table 8-12 shows the population information for the State of 
Arizona. 
 

 
Table 8-12 

Arizona Population Information 
   

 Date Current
10-yr 
Peak % Change 

10-yr 
Minimum 

% 
Change 

Population 2014 
6,731,48

4 6,731,484 0%
N/
A 5,652,404 19% 

Per Capita Income 2014 $37,895 $37,895 0%
N/
A $30,222 25% 

Employment 2014 
3,461,58

1 3,494,178 -1%  3,063,915 13% 
Unemployment Dec-15 5.8% 3.7% 2%  11.2% -5% 
Median Home 
Value 2014 $176,700 $237,700

-
26%  $151,500 17% 

 
 
8.2.1.1 Coconino County, Arizona 
 
Home to Grand Canyon National Park and the city of Flagstaff, Coconino County is at its all-time high in 
terms of population, per capita income, and employment. Unemployment, like that of Kane and 
Washington Counties, fluctuates heavily given the season. Like the rest of the state, home values are still 
recovering to their peak values. Coconino County’s per capita income falls below that of the national 
average despite higher proportions of citizens with high school diplomas and college graduates.49 Table 
8-13 shows the population information for Coconino County. 
 

                                                      
48 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

49 U.S. Census Bureau, Coconino County Quick Facts 
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Table 8-13 

Coconino County 
   

 Date Current 10-yr Peak % Change 10-yr Minimum  % Change
Population 2014 137,682 137,682 0% 125,117 10% 
Per Capita Income 2014 $39,220 $39,220 0% $27,984 40% 
Employment 2014 86,398 86,446 0% 77,953 11% 
Unemployment Dec-15 6.6% 2.9% 4%  12.0% -5% 
Median Home Value 2014 $227,500 $288,500 -21%  $202,100 13% 

 
8.2.1.2 Mohave County, Arizona 
 
Though per capita income and population are at their highs, employment and median home values remain 
significantly below their peak values in Mohave County. Coupled with this is the fact that unemployment 
remains nearly four percent above its all-time low. A largely rural county like Coconino County, Mohave 
is sensitive to the tourism season as the Grand Canyon also provides a major draw for people visiting the 
region. Table 8-14 shows the population information for Mohave County. 

 
 

Table 8-14 
Mohave County 

   

 Date Current 10-yr Peak % Change
10-yr 

Minimum % Change
Population 2014 203,361 203,361 0% 180,521 13% 
Per Capita Income 2014 $27,704 $27,704 0% $22,100 25% 
Employment 2014 63,834 75,036 -15%  61,827 3% 
Unemployment Dec-15 7.6% 3.7% 4%  14.3% -7% 
Median Home 
Value 2014 $120,200 $204,600 -41%  $118,400 2% 

 

8.2.2 Population Trends 
 
Together Coconino County and Mohave County make up approximately 5 percent of Arizona’s total 
population.50 Mohave County’s strong population growth has consistently been higher than the state 
average since 1990.51 Coconino’s growth has generally been more sluggish than that of Mohave and the 
rest of the state.52 However, over the past 4 years, population growth for both counties has slowed as 
Coconino and Mohave have experienced annual population growth rates of 0.6 percent and 0.4 percent 
respectively compared to the annual growth rate of 1.2 percent in the rest of Arizona over that same time 

                                                      
50 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

51 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

52 U.S. Bureau of Economic Analysis, Regional Economic Information Services 
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frame.53  Figure 8-10 shows the population trends for Coconino and Mohave Counties and the State of 
Arizona. 
 

 
Source: U.S. Bureau of Economic Analysis, Regional Economic Information Services 
 

Figure 8-10 
Population Trends (Index Set at 100) 

 
Over the next 35 years, the state of Arizona is projected to grow at an annual rate of 1.7 percent, greater 
than both Coconino County with a projected annual growth rate of 0.7 percent and Mohave County with a 
projected annual growth rate of 1.6 percent.54 Growth in these counties is expected to come from two 
very different sources. Coconino County is expected to see most of its growth from a natural increase in 
population while Mohave County is expected to see substantial numbers of migrants as part of its growth. 
The negative figures in terms of the natural increase in Mohave County further indicate that retirees will 
be a large portion of these migrants as Arizona predicts more deaths than births in the area over the 
foreseeable future. Table 8-15 shows the population projections for Coconino County and Mohave 
County. 
 

 
Table 8-15 

Population Projections 
 

 Coconino County Mohave County 

 Population Natural Increase Net Migration Population Natural Increase Net Migration 

2015 141,601    205,716   

2020 150,749 4,460 3,730 226,719 -4,343 25,346 

2025 158,243 3,842 2,574 248,225 -4,588 26,095 

2030 164,006 3,148 2,614 269,918 -4,764 26,457 

2035 169,163 2,429 2,729 292,508 -4,955 27,545 

2040 173,780 1,847 2,770 315,544 -4,872 27,907 

2045 178,181 1,651 2,749 338,833 -4,437 27,726 

2050 182,752 1,822 2,749 363,188 -3,371 27,726 

Change        

2015-2050 41,151 19,199 19,916 157,472 -31,329 188,801 
Source: Arizona Department of Administration – Employment and Population Statistics 

                                                      
53 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

54 Arizona Department of Administration – Employment and Population Statistics 
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8.2.3 Per-Capita Income Trends 
 
While both counties show slower growth in terms of population relative to the state of Arizona, Coconino 
and Mohave County demonstrate divergent trends in regards to per capita personal income. Coconino 
County has shown fast growth in this aspect as in 1990, Coconino’s per capita income was on 82 percent 
of the state average.55 By 2014 Coconino surpassed the State average income, growing 3.5 percent 
annually compared to the 2.6 percent annual growth in the rest of the state from 2000 to 2010.56 Mohave 
County per capita income has digressed relative to Arizona. In 1990, PCPI was 88 percent of Arizona and 
has declined to 75 percent in 2014.57 When corrected for inflation, Mohave’s per capita income has 
stayed nearly flat over the course of the last two decades.58 Coconino and Mohave showed strong growth 
up until the recession, where PCPI after inflation has still not fully recovered.59 Table 8-16 shows the per 
capital personal income for Coconino and Mohave Counties and the State of Arizona. 

 
 

Table 8-16 
Per Capita Personal Income (PCPI) Summary 

 

  Coconino County Mohave County State of Arizona 
PCPI in Nominal $    

in 1990 $14,119 $15,059 $17,204 
in 2000 $24,143 $19,398 $26,553 
in 2010 $34,197 $25,670 $34,185 
in 2014 $39,220 $27,704 $37,895 

PCPI as % of State    
in 1990 82% 88%  
in 2000 91% 73%  
in 2010 100% 75%  
in 2014 103% 73%   

CAGR    
from 1990 to 2000 5.5% 2.6% 4.4% 
from 2000 to 2010 3.5% 2.8% 2.6% 
from 2010 to 2014 3.5% 1.9% 2.6% 

Source: U.S. Economic Analysis, Regional Economic Information Services (REIS) 
 
As for the sources of this income, Coconino County sees most of its per capita income come from labor 
income though transfer payments continually make up a larger portion of the total figure post-
recession.60 Nevertheless, the distribution of income sources falls in line with those of the state of 
Arizona. Figure 8-11 shows the per capita personal income trends for Coconino and Mohave Counties 
and the State of Arizona.  

                                                      
55 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

56 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

57 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

58 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

59 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

60 U.S. Bureau of Economic Analysis, Regional Economic Information Services 
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Figure 8-11 
Per Capita Personal Income Trends 

 
 
Mohave demonstrates a very different mix of income. In part due to the number of retirees, Mohave’s 
income is largely attributable to transfer payments, totaling 35 percent of the total income figure in 
2014.61 Though the recession plays a part in that figure, Mohave has historically received more in 
transfer payments when compared to Coconino and the state of Arizona. As a result, less than half of 
Mohave County’s per capita income actually comes from wages and earnings.62 Despite the significant 
differences in both counties, Coconino and Mohave counties have similar levels and trends in investment 
income. Both show declines in investment income as a percentage of total income over the period of 1990 
to 2014.63 These figures are also generally in line with the state of Arizona which not only demonstrates 
a similar decline but also similar portions of investment income.64 Table 8-17 -shows the personal 
income sources for Coconino and Mohave Counties and the State of Arizona. Figure 8-12 shows the 
sources of total personal income for Coconino and Mohave Counties and the State of Arizona. 
 
 
 

                                                      
61 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

62 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

63 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

64 U.S. Bureau of Economic Analysis, Regional Economic Information Services 
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Table 8-17 

Personal Income Sources 
 

  

Per Capita 
Personal 
Income 
(PCPI) 

Labor Income as a 
Percent of 

Personal Income 

Investment Income 
as a Percent of 

Personal Income 

Transfer Payments 
as a Percent of 

Personal Income 
Coconino     

in 1990 $14,119 63.6% 23.1% 13.3% 
in 1995 $17,808 62.6% 24.1% 13.4% 
in 2000 $24,143 63.4% 24.3% 12.4% 
in 2005 $32,707 72.8% 13.6% 13.6% 
in 2010 $34,197 65.6% 17.2% 17.2% 
in 2014 $39,220 63.4% 18.3% 18.3% 

Mohave     
in 1990 $15,059 54.9% 25.4% 19.7% 
in 1995 $15,568 54.2% 21.9% 23.9% 
in 2000 $19,398 56.8% 20.0% 23.2% 
in 2005 $23,554 61.3% 15.5% 23.2% 
in 2010 $25,670 49.8% 15.4% 34.9% 
in 2014 $27,704 48.0% 16.6% 35.4% 

State of Arizona     
in 1990 $17,204 62.1% 24.6% 13.3% 
in 1995 $20,594 63.8% 21.8% 14.4% 
in 2000 $26,553 67.3% 20.3% 12.4% 
in 2005 $34,848 68.8% 17.5% 13.7% 
in 2010 $34,185 61.1% 16.9% 22.0% 
in 2014 $37,895 61.4% 18.2% 20.4% 
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  Source: U.S. Bureau of Economic Analysis, Regional Economic Information Service 

 
Figure 8-12 

Sources of Total Personal Income 
 

8.2.4 Employment Trends 
 
Employment in Coconino and Mohave counties account for over 140,000 jobs.65 However, employment 
growth in both counties tends to lag slightly behind the state of Arizona. From 1990 to 2014, Coconino 
County and Mohave County have average an annual growth rate of 2.4 and 2.3 percent respectively as 
opposed to the 2.5 percent growth rate of the state of Arizona during that same time period.66 Over the 
past four years, both Coconino and Mohave have lagged behind the statewide growth-- with only 4 
percent and 2 percent growth respectively compared to that of 8 percent for Arizona.67 Table 8-18 shows 
the employment trends for Coconino and Mohave Counties and the State of Arizona. Figure 8-13 shows 
the employment trends for Coconino and Mohave Counties and the State of Arizona. 
 

                                                      
65 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

66 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

67 U.S. Bureau of Economic Analysis, Regional Economic Information Services 
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Table 8-18 

Employment Trends 
 

  Coconino Mohave State of Arizona 
Total Employment 

in 1990 48,543 36,930 1,894,104 
in 2000 70,054 54,489 2,808,572 
in 2010 83,135 62,827 3,208,325 
in 2014 86,398 63,834 3,461,581 

Annual Growth Rate 
from 1990 to 2014 2.4% 2.3% 2.5% 
from 1990 to 2000 3.7% 4.0% 4.0% 
from 2000 to 2010 1.7% 1.4% 1.3% 

from 2010 to 2014 0.4% 0.2% 0.8% 
Source: U.S. Bureau of Economic Analysis, Regional Economic Information Services 
 

 

 
Source: U.S. Bureau of Economic Analysis, Regional Economic Information Service 
 

Figure 8-13 
Employment Trends (Index set at 100) 

 
Employment in Coconino County is heavily centered around accommodation and food services sector 
which speaks to the tourism based nature of Coconino’s economy. However, the largest sector is the 
government which accounts for 18 percent of the total employment within the county.68 From 2007 to 
2014, the largest growth occurred in the other services industry, while health and food services and the 
state government also added numerous jobs.69 The plethora of government employees in the county is in 

                                                      
68 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

69 U.S. Bureau of Economic Analysis, Regional Economic Information Services 
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part attributable to the Grand Canyon, national forests, and other amenities in the area which complement 
the traditional tourism-focused sectors. 
 
Construction employment was the hardest hit by the recession. Losing more than 2,000 jobs since 2007, 
construction was once one of the major sectors in the area.70 Similarly, retail trade and real estate and 
rental leasing also have lost numerous jobs since 2007. With a decline in tourism associated with the 
recession, these areas were particularly hard hit. Nevertheless, Coconino County has managed to add over 
7,000 jobs since that time thanks to large gains in government, and health and social services positions.71 
Tables 8-19 and 8-20 show the employment changes by sector for Coconino County and Mohave County. 
 

 
Table 8-19 

Employment Changes by Sector, Coconino County 
 

 Employment 
Changes in 

Employment 
  2007 2014 % # of Jobs 
Farm 1,681 2% 2,261 2% 35% 580 
Natural Resources 239 0% 229 0% -4% -10 
Mining 275 0% 502 0% 83% 227 
Utilities 109 0% 214 0% 96% 105 
Construction 5,414 5% 3,291 3% -39% -2,123 
Manufacturing 4,229 4% 4,872 5% 15% 643 
Wholesale trade 1,386 1% 1,467 1% 6% 81 
Retail trade 9,434 9% 9,018 9% -4% -416 
Transportation and warehousing 2,278 2% 2,036 2% -11% -242 
Information 806 1% 696 1% -14% -110 
Finance and insurance 2,162 2% 1,871 2% -13% -291 
Real estate and rental and leasing 5,812 6% 4,093 4% -30% -1,719 
Professional and technical services 3,965 4% 3,545 3% -11% -420 
Management of companies 117 0% 169 0% 44% 52 
Administrative and waste services 3,049 3% 2,627 2% -14% -422 
Educational services 995 1% 1,152 1% 16% 157 
Health and social services 8,247 8% 10,049 10% 22% 1,802 
Arts, entertainment, & recreation 3,043 3% 3,297 3% 8% 254 
Accommodation & food services 12,452 12% 12,004 11% -4% -448 
Other services 4,155 4% 3,912 4% -6% -243 
Government 16,598 16% 19,093 18% 15% 2,495 
     Federal 2,884 3% 2,738 3% -5% -146 
    State 5,860 6% 8,106 8% 38% 2,246 
    Local 7,575 7% 7,953 8% 5% 378 
Total 102,765 100% 105,195 100% 2% 2,430 

Source: U.S. Bureau of Economic Analysis, Regional Economic Information Services 
 

                                                      
70 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

71 U.S. Bureau of Economic Analysis, Regional Economic Information Services 
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Table 8-20 

Employment Changes by Sector, Mohave County 
 

 Employment 
Changes in 

Employment 
  2007 2014 % # of Jobs 
Farm 527 1% 591 1% 12% 64 
Natural Resources (D) 0% (D) 0% N/A N/A 
Mining 298 0% 762 1% 156% 464 
Utilities 329 0% 470 0% 43% 141 
Construction 8,461 8% 3,601 3% -57% -4,860 
Manufacturing 4,038 4% 3,226 3% -20% -812 
Wholesale trade 1,413 1% 990 1% -30% -423 
Retail trade 11,717 11% 9,949 9% -15% -1,768 
Transportation and warehousing 1,885 2% 2,018 2% 7% 133 
Information 1,183 1% 846 1% -28% -337 
Finance and insurance 2,428 2% 2,034 2% -16% -394 
Real estate and rental and leasing 6,308 6% 4,280 4% -32% -2,028 
Professional and technical services 2,572 3% 2,066 2% -20% -506 
Management of companies (D) 0% (D) 0% N/A N/A 
Administrative and waste services 3,911 4% 3,914 4% 0% 3 
Educational services 721 1% 664 1% -8% -57 
Health and social services 7,740 8% 8,554 8% 11% 814 
Arts, entertainment, & recreation 1,240 1% 1,123 1% -9% -117 
Accommodation & food services 6,513 6% 5,840 6% -10% -673 
Other services 4,760 5% 4,358 4% -8% -402 
Government 8,755 9% 8,277 8% -5% -478 
    Federal 517 1% 463 0% -10% -54 
    State 541 1% 532 1% -2% -9 
    Local 7,270 7% 6,838 7% -6% -432 
Total 83,127 81% 71,396 68% -14% -11,731 

Source: U.S. Bureau of Economic Analysis, Regional Economic Information Services 
(D) denotes suppressed data points due to issues of privacy 
 
Mohave County displays very similar trends to Coconino County with the exception of declining that 
government jobs since 2014.72 Still a large employer in the area, retail trade accounts for the largest 
percentage of jobs in Mohave County.73 Another significant difference is that Mohave County has 
conceded jobs since 2007 while Coconino County has gained them.74 A large portion of that loss is in the 
construction industry which is down over 4,000 jobs since the recession.75 Once accounting for 9 percent 
of Mohave’s total employment, construction currently makes up a minor portion of only 3 percent.76
                                                      
72 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

73 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

74 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

75 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

76 U.S. Bureau of Economic Analysis, Regional Economic Information Services 



 

Lake Powell Pipeline Project 8-29 04/30/16 
Final Socioeconomics/Water Resource Economics Study Report Utah Board of Water Resources 

8.2.5 Economic Diversification 
 
As previously mentioned, location quotients offer insight into the concentration and reliance of an 
economy on certain industries in relation to the greater whole. Both Coconino and Mohave Counties 
show location quotients that one would expect to find in a tourist centric economy. Accommodation and 
food service employment are both over represented when compared to both the state of Arizona and the 
nation.77 Coconino has a great deal of government employees and farm employees relative to the state of 
Arizona while Mohave has large sectors of retail trade and health and social services.78 Table 8-21 shows 
the location quotients for Coconino and Mohave Counties and the State of Arizona. 
 

 
Table 8-21 

Location Quotients (LQs) 
 

 Compared to Arizona Compared to US 

  Coconino Mohave Coconino Mohave Arizona
            
Farm 2.91 1.03 1.84 0.65 0.63 
Natural Resources 0.59 N/A 0.53 N/A 0.89 
Mining 0.85 1.74 0.64 1.31 0.75 
Utilities 0.69 2.06 0.79 2.35 1.14 
Construction 0.74 1.10 0.74 1.09 0.99 
Manufacturing 1.14 1.02 0.81 0.72 0.71 
Wholesale trade 0.55 0.50 0.49 0.45 0.90 
Retail trade 0.96 1.43 1.04 1.55 1.08 
Transportation and warehousing 0.81 1.08 0.70 0.94 0.87 
Information 0.51 0.84 0.45 0.75 0.89 
Finance and insurance 0.35 0.51 0.41 0.60 1.18 
Real estate and rental and leasing 0.74 1.05 1.08 1.53 1.46 
Professional and technical services 0.66 0.52 0.59 0.47 0.91 
Management of companies 0.19 N/A 0.16 N/A 0.80 
Administrative and waste services 0.37 0.74 0.48 0.97 1.30 
Educational services 0.62 0.49 0.56 0.44 0.89 
Health and social services 1.08 1.24 1.04 1.20 0.96 
Arts, entertainment, & recreation 1.76 0.81 1.71 0.79 0.97 
Accommodation & food services 1.82 1.20 1.92 1.26 1.05 
Other services 0.85 1.29 0.77 1.16 0.90 
Government 1.72 1.01 1.71 1.00 0.99 
     Federal 2.01 0.46 2.11 0.48 1.05 
    State 3.64 0.32 3.30 0.29 0.91 
    Local 1.19 1.38 1.22 1.42 1.03 

Source: U.S. Bureau of Economic Analysis, Regional Economic Information Services 
N/A due to suppressed data for issues of privacy 

                                                      
77 U.S. Bureau of Economic Analysis, Regional Economic Information Services 

78 U.S. Bureau of Economic Analysis, Regional Economic Information Services 
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8.2.6 Unemployment Trends 
 
From the standpoint of unemployment, Mohave and Coconino display the same seasonality that was 
previously seen in Washington and Kane counties. Dependent on tourism, hiring escalates during the peak 
of the vacation season and wanes during the winter.79 Mohave County unemployment traditionally sits 
above the state of Arizona and has seen a larger gap since the recession. Since the early 2000s, Coconino 
County has trended around the unemployment of the rest of the state. Figure 8-14 shows the 
unemployment rate for Coconino and Mohave Counties and the State of Arizona. Table 8-22 shows the 
average unemployment by month for Coconino and Mohave Counties and the State of Arizona. 
 

 
Source: Bureau of Labor Statistics, Local Area Unemployment Statistics 
Arizona unemployment is seasonally adjusted 
 

Figure 8-14 
Unemployment Rate  

 
  

                                                      
79 Bureau of Labor Statistics, Local Area Unemployment Statistics 
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Table 8-22 

Average Unemployment by Month 1990-2015 
 

  Coconino County Mohave County State of Arizona 
January 8.5% 8.2% 6.1% 
February 7.9% 7.7% 6.1% 
March 7.4% 7.4% 6.1% 
April 6.4% 6.8% 6.1% 
May 6.3% 6.7% 6.1% 
June 7.6% 7.1% 6.1% 
July 7.6% 7.1% 6.1% 
August 7.1% 7.3% 6.1% 
September 6.4% 7.1% 6.1% 
October 6.3% 7.2% 6.1% 
November 6.6% 7.0% 6.1% 
December 7.2% 7.2% 6.1% 

Source: Bureau of Labor Statistics, Local Area Unemployment Statistics 
 

8.2.7 Home Values 
 
Like the state of Arizona, Coconino and Mohave County home values remain below their 2007 highs.80 
Coconino has shown more resilience with higher than average home prices due in part to the city of 
Flagstaff. At its current average home value of $227,500, Coconino is currently 21 percent below its all-
time high of $287,900 though has been showing signs of recovery since 2011.81 Mohave County 
continues to hover near its recent lows with home prices averaging $120,200, 41 percent below its former 
high in 2007.82 With a low of $118,400 in 2012, Mohave County has grown only two percent in the past 
two years.83 Figure 8-15 shows the median home value for Coconino and Mohave Counties and the State 
of Arizona. 
  

                                                      
80 U.S. Census Bureau, American Community Survey 

81 U.S. Census Bureau, American Community Survey 

82 U.S. Census Bureau, American Community Survey 

83 U.S. Census Bureau, American Community Survey 
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Source: U.S. Census Bureau, American Community Survey 
 

Figure 8-15 
Median Home Value  

 
 

8.3 Washington County and the LPP Project 

8.3.1 Washington County’s Development and Economic Potential through 2060 
 
Though Washington County has been an example of Utah’s above-average growth and economic 
expansion during the past two decades, its future remains uncertain. Historically, Washington County has 
outpaced the population growth of both the nation and the state of Utah.84 With a projected population 
increase of 252 percent by the year 2060,85 Washington County must ensure a safe, stable and sufficient 
water supply for both existing residents and the residents of the future. This development pattern is at risk 
absent of sufficient water resources and supporting infrastructure to meet the community’s needs. 
Washington County’s 59,170 acre feet per year86 of reliable, recurring potable water supply is currently 
sufficient to support its 151,948 citizens. That said, 100 percent of the region’s municipal water supply is 
sourced to the Virgin River watershed. Current supplies are insufficient to meet expected population 
growth even under aggressive conservation assumptions; and, at present, WCWCD does not have a 
sufficient buffer to insulate the region from environmental uncertainty or provide the necessary lead time 
to develop alternative water resources. Even with an additional 13,670 acre feet per year of water 
resources currently in development, WCWCD will remain below the threshold established by this 
cautionary policy. The result in an unacceptable level of risk for the region. Figure 8-16 shows the 
Washington County water supply. 

                                                      
84 U.S. Bureau of Economic Analysis 

85 Utah Governor’s Office of Management and Budget 

86 Utah Division of Water Resources (DWRe). 2013d. Kanab/Virgin River Basin DW and WR database query. 
MWHVirginData.xlsx. Provided by Eric Klotz, DWRe. June 26. 
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Figure 8-16 
Washington County Water Supply 

 
Understanding the arid nature of the region, Washington County has undertaken significant efforts to 
increase the efficiency of water usage and eliminate water waste. Washington County has decreased its 
gallons of water consumption per capita per day (GPCD) by 26 percent between 2000 and 2010 (latest 
data available from UDWRe), surpassing the statewide conservation target. Even so, these figures don’t 
tell the full picture of the efforts to reduce water consumption. While total culinary water in 2010 was 
270, residential water use in Washington County is significantly lower than that figure at 144 GPCD. The 
higher overall consumption values largely reflect the industrial mix of the region. While these efforts have 
been successful in stretching current water resources available to the region, it will not be enough to 
provide a safe, sufficient and reliable water source into the future. By 2060, water demand on its current 
trajectory is projected to reach 60 billion gallons, leaving a 28 billion-gallon shortage even with the area 
meeting its water conservation targets. 
 
Boiled to its simplest form, population is projected to increase 252 percent while known developable 
water resources (other than the LPP Project) will increase supply by only 23 percent. Water conservation 
alone is not enough to address the looming water shortage that will face the region. Without adding water 
capacity, Washington County may be faced with an uncertain if not bleak future, not just from the 
standpoint of economic growth, but also in terms of the quality of life and wellbeing of its community. 

8.3.2 Alternative Paths for Washington County 
 
The future of Washington County may follow two divergent paths. The LPP Project would provide the 
safest, most predictable and most cost effective way forward, allowing for the local economy to continue 
flourishing as it has in the recent past. With the capacity the pipeline would bring, there is one less barrier 
to economic growth and a foundation for a healthy and aesthetically beautiful community that can 
continue to attract the families, businesses, tourists and retirees that play an integral role in Washington 
County’s economy. With or without the LPP Project, the looming pressure and strain on Washington 
County’s current water infrastructure cannot be denied and requires action. There are alternative strategies 
to alleviating the issue; however, the no pipeline alternatives leave the economy and the community in a 
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more tenuous position, negatively affecting the quality of life for today’s residents and those projected 
into the future.  
 
With the LPP Project, Washington County would be provided the water assets it needs to support the 
continued growth of the population and expansion of the economy along its current trajectory. The LPP 
Project would help secure the economic stability of the region through roughly 2060, allowing for the 
region to grow and diversify as it has over the past two decades. The water supply that would come with 
the LPP Project would ensure that businesses in the region will feel secure in knowing that any water 
inputs in the operation of the business are stable, thus allowing business owners to plan and commit to the 
region in full force. In addition, industries that are heavy users of water resources may also find 
Washington County a more attractive and business friendly environment, thus opening the door for a 
wider variety of businesses. Though the population of Washington County is aging and the demographics 
shifting, the LPP Project would allow the opportunity to not just support the residential population, but 
also bolster the business environment that provides the jobs and employment needed to grow a healthy 
and thriving community. 
 
The future without the LPP Project, however, is one defined by uncertainty. In stark contrast to the LPP 
Project scenario, this path forwards leaves the economic future of Washington County in question, where 
Washington County would be forced to pursue alternative, often more expensive, strategies to provide a 
stable water source for the growing population. Washington County would need to develop its remaining 
surface water and groundwater supplies, pursue reverse osmosis treatment of low quality water supplies, 
and reduce the residential outdoor water use in in the area to keep up with the growing demand for 
water.87 Without the LPP Project, Washington County may need to eliminate outdoor potable water use 
entirely and pursue extreme water conservation tactics to prevent water shortages from occurring.88  
In the no pipeline scenario, Washington County may transform into a community defined by increasingly 
scarce water resources. The questions that must be asked is: does this make the region a less desirable 
place to live? And, if so, will this result be less population growth, less population retention, less 
business investment and less economic development? There is a great deal of uncertainty in such 
assessments of the future. The idea that there would be no implications of such a significant shift in the 
region’s development pattern, demographically or economically, seems tenuous at best. 
 

                                                      
87 MWH Study Report Socioeconomics and Water Resource Economics 

88 MWH Study Report Socioeconomics and Water Resource Economics 
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8.3.3 Economic Impact of Alternative Development Patterns 
 
Undoubtedly, water is an important economic 
resource and has a significant impact on the 
growth and development of a region. 
Washington County’s 4,500 businesses are 
highly interwoven not just within the 
community, but also within the region and 
throughout state of Utah. With the outputs of 
one industry feeding as inputs into another, 
any disruption in the supply chain could have 
economic impacts beyond that of just one 
industry or business. Water is a direct input 
into several critical industries such as 
agriculture, manufacturing and utilities. A 
threat to any of these key industries, among 
others, becomes a threat to the rest of the 
economy as the ties to other industries 
become weakened or even disrupted. The 
ripple effects of these supply disruptions 
make planning and operating much more 
difficult for business owners and operators, 
not to mention any employers considering 
bringing their business to the region.   
Without the ability to plan and predict the availability of business inputs, Washington County could 
experience employment and economic output far less than the optimal levels possible in the Lake Powell 
Pipeline scenario. These effects are not constrained to the Washington County area. Neighboring 
communities and businesses throughout the Utah, Arizona, and Nevada area reliant upon these services 
could feel the negative effects of the supply disruptions, forcing businesses to look elsewhere to protect 
their own economic interests. 
 
Further, water resources are becoming a more prominent and pertinent consideration in investment as 
highlighted in a September 2015 article from the Wall Street Journal entitled; Water: The New Screen for 
Investment Risk, the author states, “Water disruptions potentially can have a significant effect on a 
company’s supply chain. As a result, money managers, fund managers, and individual investors are 
putting more weight on the potential for water shortages as a risk factor of investments.”89 As previously 
mentioned, the lack of appropriate water resources makes the creation of new businesses even more 
difficult and it can become a dissuading factor for companies looking to open within Washington County. 
As a result, investment of any form becomes necessarily riskier and potentially sparser. 
 
The economic burden without the appropriate water infrastructure does not fall solely on business. 
Residents would also suffer negative economic impacts. As the supply of water stays constant and the 
demand for water increases, water rates would need to respond accordingly, therefore increasing the rates 
residents would need to pay. As a result, Washington County could experience negative repercussions 
from a reduction in disposable income, as residents would be forced to spend more on water and less on 
goods and services within the community. This again leads to further sub-optimal scenarios where the 
economy cannot realize its full potential for employment and output. 
 

                                                      
89 Davidson, A. Water: The New Screen for Investment Risk. September 8, 2015 
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The negative implications of non-pipeline scenario are as numerous as they are unpredictable. However, 
the region could potentially suffer from one or more of the following: 
 

 Scorched Earth Landscaping – The inability to water or care for any outdoor landscaping 

 Slow or Negative Population Growth – Reductions in growth or population from lower standards 

of living 

 Degradation of Quality of Life – Inability to provide for any water needs beyond basic residential 

usage 

 Reduced Economic Growth – Slower economic expansion due to supply chain inefficiency 

 Higher Unemployment – Stemming from the reduction in economic growth 

 Reduction in Tax Revenues – Less economic and population growth equates to lower tax revenues 

 Less Economic Diversification – Water dependent industries may be unable to operate in the 

region  

 Higher Water Rates – Due to an increased demand for water with the inability to provide adequate 

supply 

 Heat Island Effects – Higher energy costs resulting from a decrease in turf and foliage 

 
The following tables attempt to provide a range of scenarios, providing the possible economic potential 
without the LPP Project. These are diverse in range and scope for the future remains fairly unpredictable 
in the event that the pipeline is not constructed. However, what is fairly certain is that Washington 
County’s greatest economic potential lies with the construction of the pipeline. This does not include the 
jobs that potentially come with the construction of the pipeline, which opens the door for employment 
within the construction industry, an area that has lost jobs over the last ten years within both Washington 
and Kane counties. With the addition of jobs comes the potential economic stimulus that occurs as those 
wages are injected back into the economy. Tables 8-23 through 8-26 show the economic potential in the 
year 2060 with and without the LPP Project. 
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Table 8-23 

Economic Potential with Lake Powell Pipeline in year 2060 
 

  

Washington 
County Core 

Metrics (2015) 

Core Metrics Per Acer 
Foot Demanded (59,170 

af) 

Economic Potential with 
Lake Powell Pipeline 

(155,105 af)90 
Population91 151,948 2.57 398,308 
Households92 50,819 0.86 133,214 
Employment93 56,300 0.95 147,582 
Businesses94 4,937 0.08 12,942 
Personal Income95 $4.5B $76,163 $11.8 B 
Wages and 
Salaries96 $1.9B $32,175 $5.0 B 
Gross Regional 
Product97 $4.4B $74,802 $11.6 B 

 
 

 
Table 8-24 

Economic Potential without Lake Powell Pipeline - Best Case Scenario in year 2060 
 

  

Economic Potential 
with Lake Powell 

Pipeline (155,105 af) 

90% 
Potential 
(139,595) 

80% 
Potential 

(124,084 af) 

70% 
Potential 

(108,574 af) 
Population 398,308 358,477 318,647 278,816 
Households 133,214 119,893 106,571 93,250 
Employment 147,582 132,824 118,065 103,307 
Businesses 12,942 11,647 10,353 9,059 
Personal Income $11.2 B $10.6 B $9.5 B $8.3 B 
Wages and Salaries $5.0 B $4.5 B $4.0 B $3.5 B 
Gross Regional Product $11.6 B $10.4 B $9.3 B $8.1 B 

 
  

                                                      
90 Washington County Current Acre Footage (59,170) + Washington County Acre Footage in development (13,670) 
+ Lake Powell Pipeline Capacity (82,265) 

91 Bureau of Economic Analysis, Personal Income and Employment 

92 Population divided by 2.99 persons per household. People per household as reported. 

93 Bureau of Labor Statistics, State and Area Employment, Hours and Earnings 

94 Bureau of Labor Statistics, Quarterly Census of Employment and Wages 

95 Bureau of Economic Analysis, Personal Income and Employment 

96 Bureau of Economic Analysis, Personal Income and Employment 

97 Bureau of Economic Analysis, Local Area Gross Domestic Product Estimates 
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Table 8-25 

Economic Potential without Lake Powell Pipeline - Base Case Scenario in year 2060 
 

  

Economic Potential 
with Lake Powell 
Pipeline (155,105 

af) 
60% Potential 

(93,063 af) 
50% Potential 

(77,553 af) 
40% Potential 

(62,042 af) 
Population 398,308 238,985 199,154 159,323 
Households 133,214 79,928 66,607 53,286 
Employment 147,582 88,549 73,791 59,033 
Businesses 12,942 7,765 6,471 5,177 
Personal Income $11.2 B $7.1 B $5.9 B $4.7 B 
Wages and Salaries $5.0 B $3.0 B $2.5 B $2.0 B 
Gross Regional 
Product $11.6 B $7.0 B $5.8 B $4.6 B 
 

 
 

Table 8-26 
Economic Potential without Lake Powell Pipeline - Worst Case Scenario in year 2060 

 

  

Economic Potential 
with Lake Powell 
Pipeline (155,105 

af) 
30% Potential 

(46,532 af) 
20% Potential 

(31,021 af) 
10% Potential 

(15,511 af) 
Population 398,308 119,492 79,662 39,831 
Households 133,214 39,964 26,643 13,321 
Employment 147,582 44,275 29,516 14,758 
Businesses 12,942 3,882 2,588 1,294 
Personal Income $11.2 B $3.5 B $2.4 B $1.2 B 
Wages and Salaries $5.0 B $1.5 B $1.0 B $0.5 B 
Gross Regional 
Product $11.6 B $3.5 B $2.3 B $1.2 B 

 
In summary, without adding the capacity offered by the LPP Project, Washington County may be forced 
to pursue alternative water resources and aggressively reduce its water use. This could yield scenarios 
where Washington County cannot achieve the full economic potential that otherwise would have been 
possible with more stable and plentiful water infrastructure. As a result, the LPP Project offers the 
brightest future from the standpoint of future economic development.  
 

8.4 Conclusions 
 
With growing populations and the need for additional and diversified employment opportunities, 
Washington, Kane, Coconino and Mohave counties have a lot to gain from the LPP Project. With the 
ever-expanding population of St. George and the increasing urbanization of Washington County, securing 
a stable water source is imperative for maintaining the strong growth trends. The funding of the 
construction project opens the door for long-term economic growth in all regions, providing an invaluable 
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resource to Southern Utah and critically needed construction jobs throughout the region. Without the LPP 
Project, the economic diversity and success of these regions will be left in jeopardy, dependent upon the 
pursuits of aggressive water saving strategies that may prove far less optimal than the increased security 
and dependability of more permanent water infrastructure.  
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Chapter 9  
Kaibab-Paiute Indian Reservation Baseline and Impacts 

 
The Kaibab-Paiute Indian Reservation is located in northeastern Mohave County and northwestern 
Coconino County spanning both Counties adjacent to the southern Utah border (Figure 9-1). It is the 
homeland of a branch of the Southern Paiute tribe of Native Americans. It covers a land area of 189 
square miles (or 120,413 acres) of plateau and desert grassland. A vast majority of the reservation land is 
undeveloped. Elevations range from 4,400 feet to over 7,000 feet above mean sea level, spanning semi-
arid to alpine environments. Surface waters on the reservation are produced by spring run-off and to a 
limited degree, Kanab Creek. 
 

 

Figure 9-1 
Kaibab-Paiute Indian Reservation 

 
 
According to the 2000 Census, there were about 196 people and 65 households residing on the 
reservation. The median age at the reservation was 21.6 years, with 44 percent of the population under the 
age of 18. The population density was 0.4/km² (1/mi²). The average household size was 3.02 and the 
average family size was 3.49. More recent 2010 Census information estimates that the median income for 
a household on the reservation was about $28,750, substantially below the state household median 
income.   
 
The Kaibab-Paiute Indian Reservation economy relies heavily on the tourism and the livestock industry, 
and Tribal government. Regional attractions such as Pipe Spring National Monument, with a tourism 
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complex containing the Zion Natural History Association bookstore, and the old Mormon Fort at Pipe 
Springs also attract visitors. Numerous land and road-use leases also provide revenue. 

Most of the businesses on the Kaibab-Paiute Indian Reservation are owned and operated by the Kaibab 
Band of Paiute Indians, and include a visitor's center at Pipe Spring National Monument (operated jointly 
with the National Park Service) and a convenience store/gas station which the tribe operates along with an 
RV park and campground. The Kaibab Tribe also is involved in agriculture, and owns a tree fruit orchard. 

The LPP Project would provide construction, income, and potential tax opportunities for Tribal members 
and the Tribal government. The Project economic impacts on the Kaibab Band of Paiute Indians would be 
influenced by the LPP Project configuration and proximity of construction staging areas to the Kaibab-
Paiute Indian Reservation. With the confirmation of LPP Project licensing and pre-construction phases, 
the Kaibab Tribe will be able to engage in intergovernmental agreements with either the State of Utah 
and/or the Water Conservancy District to optimize employment opportunities for the Tribe, and 
encourage small business participation. 

As the LPP Project moves closer to a construction phase, Executive Order Environmental Justice issues 
will be identified and appropriate actions taken to reconcile, or mitigate, LPP Project related impacts, per 
discussions with the Kaibab Band of Paiute Indians. The Project sponsors view collaboration with the 
Kaibab Tribe as a given feature of future LPP Project development. 
 
 



 

Lake Powell Pipeline Project 10-1 4/30/16 
Final Socioeconomics and Water Resource Economics Study Report Utah Board of Water Resources 

Chapter 10  
Qualitative Economic Issues and Impacts 

Chapter 8 assesses both quantitative and qualitative (or non-quantified economic impacts) surrounding 
LPP Project development. This includes alternative development paths for the LPP Project area, reflecting 
potentially different population growth scenarios and an ability to attract new, diversified businesses and 
services. Growth will bring some urban lifestyle changes, as associated with growth in as in any area. The 
region already has experienced much more urban-like activity during the past two decades. 
 
It is certain that local area, water delivery prices would increase in the future regardless of the supply 
alternatives implemented. Without the LLP Project, water curtailment alternatives would likely be 
enacted affecting community environmental conditions and social costs. The types of changes noted in 
Chapter 5 include: 
 

 Turf and landscaping replacement, private and public costs 
 Hard-scaping and artificial turf replacement 
 Higher home and business cooling costs, from heat island effects 
 Dust abatement for non-irrigated areas 
 Changes to property values, loss of amenity values and esthetics 
 Increased storm-water control needs; sewage conveyance needs 
 Impacts on declining aquifer resources 
 Related secondary income and employment impacts 

 
Associated with such measures and impacts are life-style changes, as well. 
 
The LPP Project, in association with planned water supply projects and programmatic conservation 
measures, would contribute to the long-term economic stability and general development of the region. 
To the extent that it off-sets higher cost water resources projects or maintains an attractive lifestyle for the 
region, it would provide more dollars to be allocated to economic sectors other than infrastructure. 
 
There are social and economic trade-offs tied to all future water supply alternatives. 
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BEA Bureau of Economic Analysis 
BLM U.S. Bureau of Land Management 
BPS Booster Pump Station 
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Commission Federal Energy Regulatory Commission 
FERC Federal Energy Regulatory Commission 
FTE Full Time Equivalent 
GOPB Utah Governor’s Office of Planning and Budget 
GOMB Utah Governor’s Office of Management and Budget 
gpcd, GPCD gallons per capita per day 
GSENM Grand Staircase-Escalante National Monument 
HS Hydro System 
KCWCD Kane County Water Conservancy District 
LPP Lake Powell Pipeline 
LQ Location Quotient 
M&I Municipal and Industrial 
MSL Mean Sea Level 
MWh Megawatts per hour 
MWH MWH Americas, Inc. 
NAICS North American Industrial Classification System 
NED Natural Economic Development 
NPPC Northwest Power Planning Council 
NPS National Park Service 
NRCS Natural Resources Conservation Service 
O&M Operation and Maintenance 
OM&R Operation Maintenance & Replacement 
PAD Preliminary Application Document 
PCPI Per Capita Personal Income 
PV Present Value 
Reclamation U.S. Bureau of Reclamation 
RED Regional Economic Development 
REIS Regional Economic Information Services 
RO Reverse Osmosis 
SITLA School and Institutional Trust Lands Administration 
TDS Total Dissolved Solids 
TPI Total Personal Income 
UDWRe Utah Division of Water Resources 
WCH Water Conveyance Hydro 
WCWCD Washington County Water Conservancy District 
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DECEMBER 2015 16.0% DECEMBER 2015 ‐20% 30%

ALIGNMENT POWER CONSTRUCTION COST INDIRECT COSTS TOTAL  PROGRAM AACE Low Range AACE High Range
SOUTH HYBRID ‐ INITIAL PHASE 1,232,000,000$                                  185,000,000$                                    1,417,000,000$                                     1,133,600,000$                              1,842,100,000$                             

SOUTH HYBRID ‐ FUTURE PHASE 427,800,000$                                     67,200,000$                                      495,000,000$                                        396,000,000$                                 643,500,000$                                

INDIRECT COSTS PERCENT OF CONSTRUCTION
Land Acquisition 0.0%
PR/Outreach 0.5%

Notes: Planning Studies 0.0%
1) This OPCC is classified as a Class 4 cost estimate per AACE guidelines. Stated accuracy range =  ‐20% to + 30%. Owner Contingency for Change 1.0%
2) Pricing basis = Q4 2015, escalation to MPC (Mid‐Point of Construction) is excluded  Program Management 2.0%
3) Pricing assumes competitive market conditions at time of tender (+3 bidders/trade). Design Engineering* 6.0%
4) Pricing assumes that standard industry commercial terms will apply to all procurements. Construction Management* 6.0%
5) Owner oversight or implementation costs are excluded. Department & Agency Fees 0.5%
6) 15% has been added to the estimated construction cost for scope unknowns and estimating accuracy issues. Owner Implementation Costs 0.0%
7) Table 1 summarizes project indirect or implementation costs. Permitting 0.0%

Subtotal 16.0%

Assumptions/Qualifications:

1) Non‐conventional environmental mitigation measures are excluded.
2)

3) Quantities were provided by the project team and have not been independently verified.
4)

5) Land acquisition costs or easement costs are excluded.

Estimating Disclaimer - Engineer's Opinion of Probable Construction Cost

Any opinions of probable construction costs (“OPCC”) prepared by MWH, including evaluations of Client’s project budget, represent MWH’s best judgment as a design professional familiar with the construction industry.  Unless and to the extent otherwise 
indicated by MWH, such opinions or evaluations are based upon current market rates for labor, materials and equipment.  The Client acknowledges that MWH has no control over the costs of labor, materials or equipment, construction contractor’s methods of 
determining bid prices, competitive bidding environments, unidentified field conditions, market conditions, inflation or any other factors that may affect the OPCC, the project budget or negotiating conditions at the time of execution of the construction 
contract. Furthermore, this OPCC is based on stable market conditions that exhibit predictable supply/demand relationships and does not attempt to capture the impacts of hyper‐inflationary or deflationary market cycles. Client further acknowledges that the 
OPCC is a "snapshot in time" and that the reliability of the OPCC will degrade over time.  Accordingly, MWH cannot and does not warrant or represent that construction bids or negotiated construction prices will not vary from Client’s project budget or MWH's 
good faith Class 4 & 5 OPCC.

AACE International CLASS 4 Cost Estimate ‐ Class 4 estimates are generally prepared based on limited information and subsequently have fairly wide accuracy ranges.  Typically, engineering is 0% to 20% complete.  They are typically used for project screening, 
determination of feasibility, concept evaluation, and preliminary budget approval.  Virtually all Class 5 estimates use stochastic estimating methods such as cost curves, capacity factors, and other parametric and modeling techniques.  Expected accuracy ranges 
are from ‐15% to ‐30% on the low side and +20% to 50% on the high side, depending on the technological complexity of the project, appropriate reference information, and the inclusion of an appropriate contingency determination.  Ranges could exceed those 
shown in unusual circumstances.  As little as 20 hours or less to perhaps more than 300 hours may be spent preparing the estimate depending on the project and estimating methodology (AACE International Recommended Practices and Standards).                         

LAKE POWELL PIPELINE PROJECT

DRAFT COST OPINION MASTER SUMMARY by ALIGNMENT (Q4 2015)

Table 1

A conventional market based procurement strategy (D‐B‐B) is captured. Alternative delivery strategies or non‐competitive negotiations require 
study for possible incremental costs.

* Electrical System costs excluded in calculation

Electrical transmission costs and related facilities based on 2009 interconnection studies, which may require updating to capture new scope 
elements or to sort out redundancies with built facilities.



SOUTH ALIGNMENT

HYBRID ‐ INITIAL PHASE

Bid Package Station from Station To Description
AACE 
Class

Subtotal Costs (Q4 2015) Contingency (15%) Total Costs (Q4 2015)

INTAKE SYTEM 64,000,000$           9,600,000$            73,600,000$              
A 0+00 0+00 Intake Mass Excavation & Underground 4 32,100,000$                     4,815,000$                     36,915,000$                         

B 0+00 0+00 Intake Pump Station 4 31,900,000$                      4,785,000$                     36,685,000$                          

WATER CONVEYANCE  SYSTEM 263,500,000$         39,530,000$          303,030,000$            
C Alt LPP Booster Pump Stations 1, 2, 3 Alt & 4 Alt. 4 77,500,000$                     11,625,000$                   89,125,000$                         

    BPS ‐ No. 1 4 17,900,000$                     2,685,000$                     20,585,000$                         
    BPS ‐ No. 2 4 18,400,000$                     2,760,000$                     21,160,000$                         
    BPS ‐ No. 3 Alt. 4 20,100,000$                     3,015,000$                     23,115,000$                         
    BPS ‐ No. 4 Alt. 4 21,100,000$                     3,165,000$                     24,265,000$                         

D 0+00 1316+50 SEGMENT 1 INTAKE PUMP STATION TO BPS‐3 ALT: 4 84,200,000$                     12,630,000$                   96,830,000$                         

E Alt 1316+50 1920+50 SEGMENT 2 BPS‐3 ALT TO BPS‐4 ALT: 4 45,300,000$                     6,795,000$                     52,095,000$                         

F 1920+50 2760+00 SEGMENT 3 BPS‐4 ALT TO HS‐1: 4 54,200,000$                     8,130,000$                     62,330,000$                         

I Alt High Point Reg Tank No. 2 4 2,300,000$                       345,000$                        2,645,000$                           

HYDRO SYSTEM 645,700,000$         96,860,000$          742,560,000$            
G South 2760+00 5655+00 SEGMENT 4 HS‐1 TO HS‐2 (SOUTH):  289,500 FT 4 215,400,000$                   32,310,000$                   247,710,000$                       

H 5655+00 7090+00 SEGMENT 5 HS‐2 (SOUTH) TO HS‐4 ALT: 4 93,700,000$                     14,055,000$                   107,755,000$                       

JSH 0+00 240+00 SEGMENT 6 Pumped Storage Afterbay to Sand Hollow 4 24,500,000$                     3,675,000$                     28,175,000$                         

J Hydro Stations 4 69,300,000$                     10,395,000$                   79,695,000$                         
HS 1     Hydro Station No. 1 4 12,600,000$                     1,890,000$                     14,490,000$                         
HS 2S     Hydro Station No. 2 (South Alt) 4 11,400,000$                     1,710,000$                     13,110,000$                         
HS 3     Hydro Station No. 3 4 11,600,000$                     1,740,000$                     13,340,000$                         

HS 4 Alt     Hydro Station No. 4 Alt. 4 18,400,000$                     2,760,000$                     21,160,000$                         
HS SH     Sand Hollow 4 15,300,000$                     2,295,000$                     17,595,000$                         

K Alt, L Alt, M Hurricane Cliffs Pumped Storage Facilities 4 242,800,000$                   36,420,000$                   279,220,000$                       

K Alt Hurricane Cliffs Forebay & Afterbay Res ‐ Pumped Storage 4 73,500,000$                     11,025,000$                   84,525,000$                         
K Alt PS SD     Forebay South Dam 4 48,500,000$                     7,275,000$                     55,775,000$                         
K Alt PS ND     Forebay North Dam 4 3,800,000$                       570,000$                        4,370,000$                           

K Alt PS Afterbay     Afterbay 4 21,200,000$                     3,180,000$                     24,380,000$                         

L Alt Hurricane Cliffs Tunnels, Shafts & Penstock ‐ Pumped Storage 4 123,600,000$                   18,540,000$                   142,140,000$                       

M Hurricane Cliffs Hydro Station ‐ Peaking 4 45,700,000$                     6,855,000$                     52,555,000$                         

KANE COUNTY PIPELINE SYSTEM 10,100,000$           1,520,000$            11,620,000$              
R 0+00 367+50 KC Pipeline 4 10,100,000$                     1,515,000$                     11,615,000$                         

ELECTRICAL SYSTEMS 88,000,000$           13,200,000$          101,200,000$            
T Page Electric Power Transmission System Upgrades 4 9,700,000$                       1,455,000$                     11,155,000$                         

U Garkane Power Transmission System Upgrades 4 67,000,000$                     10,050,000$                   77,050,000$                         

V PacifiCorp Transmission System Upgrades 4 5,300,000$                       795,000$                        6,095,000$                           

WPK Dixie Power Transmission System Upgrades 4 6,000,000$                       900,000$                        6,900,000$                           

TOTAL SOUTH ALIGNMENT ‐ HYBRID ‐ INITIAL PHASE 1,071,300,000$      160,700,000$       1,232,000,000$         



Grand Total Price: 32,100,000$           

Item Description Quantity UOM Unit Price Total Price Comments

96,000$                                 
1    Access Road 1 ls $36,000 36,000$                                   Assume 3 days of a scraper/blade exc spread, no blast
2    Grading (Significant Cut & Fill Required) 1 ls $60,000 60,000$                                   Assume 5 days of a scraper/blade exc spread, no blast

5,219,000$                            
Two 19' dia shafts ‐ 7 ea Raise bores 

1    Sink 2 ea 19' dia blind shafts and concrete 800 vft $3,720.00 2,976,000$                            
2    Drill 7 ea pilot holes 2700 vft $75.00 202,500$                               
3    Raise bore (6 ea 6' dia shafts) 2310 vft $700.00 1,617,000$                            
4    Raise bore (1 ea 10' dia shaft) 385 vft $1,100.00 423,500$                               

‐$                                        
853,860$                               

1    Misc Rockbolts 1100 ea $60.00 66,000$                                  
2    Misc Shotcrete 240 cy $250.00 60,000$                                  
3    Tunnel Work (Air, Water, Pumps)  864 hr $300.00 259,200$                               
4    Shaft Work (Air, Water, Pumps)  504 hr $300.00 151,200$                               
5    12' by 12' Horseshoe Tunnel 126 lft $1,200.00 151,200$                               
6    9' by 9' Horseshoe Tunnel 124 lft $1,000.00 124,000$                               
7    Horseshoe Rockbolts 192 cy $30.00 5,760$                                    
8    Horseshoe Shotcrete 6" 146 cy $250.00 36,500$                                  
  ‐$                                        

758,310$                               
1    Bell out 19' to 30' 6 times 2860 cy $70.00 200,200$                               
2    Shotcrete  (Bell Out) 269 cy $250.00 67,250$                                  
3    Rockbolts  (Bell Out) 252 ea $30.00 7,560$                                    
4    Shaft (19') Misc Rockbolts 180 ea $60.00 10,800$                                  
5    Concrete Lining   2700 cy $175.00 472,500$                               
  ‐$                                        

13,423,100$                          
1    Wet Tap (6 each) 1570 lf $3,750.00 5,887,500$                            
2    72‐inch Casing 1570 lf $1,080.00 1,695,600$                            
3    72‐inch Gate Valves 6 ea $125,000.00 750,000$                               
4    Gate in 12' by 12' tunnel 1 ea $200,000.00 200,000$                               
5    Trash Racks 6 ea $40,000.00 240,000$                               
6    TBM Mobe/De‐mobe 1 ls $150,000.00 150,000$                                 
7    Retrieve TBM from Air 0 ea $20,000.00 ‐$                                        
8    Retrieve TBM from Lake 6 ea $750,000.00 4,500,000$                              

‐$                                        
20,350,270$                          

38,400$                                 
1    Startup Crew 1 ls $38,400 38,400$                                  

2,442,000$                        
1    Contractor General Conditions 1 ls 12% 2,442,000$                        

 
1,018,000$                        

1    Unlisted Items Allowance 1 ls 5% 1,018,000$                          
     

Subtotal: 23,850,000$                     
  12.0% 2,860,000$                         Prime Contractor OH&P
  2.5% 670,000$                            Contractor Insurance Program
  6.9% 490,000$                            State Sales Taxes on Matls (Assume 30% of total is taxable)
  15.0% 4,180,500$                         Escalation to Q4 2015 (per SLH, KGS, BDL, and JWL (12‐3‐15))
  0.0% ‐$                                     Interest During Construction (Excluded from OPCC)
  MU Factor: 1.346 Total: 32,100,000$                      Total Estimated Construction Costs

Total Estimated Construction Costs  32,100,000$                     

Per AACE cost estimate guidelines Cost Range:  25,700,000$                    41,700,000$                     
‐20% 30%

Subtotal

Startup/Commission

Mobilization/Field Oversight Expenses

Parametric Contingency

LAKE POWELL PIPELINE PROJECT

Bid Package A - Lake Powell Intake Mass Grading and Underground
Currency: USD-United States-DECEMBER 2009 Dollar

Lake Taps

Underground Work

Raise Bore Rock Support

19 shafts  Bell out rock support for lake tap

Mass Excavation and Site Prep



Grand Total Price: 31,900,000$             

Item Description Quantity UOM Unit Price Total Price Comments

962,088$                                   
1    Excavation for Forebay Tank 0 cy $6.00 ‐$                                            Assume that shoring and/or dewatering is not required, rip
2    Backfill/Compaction for Forebay Tank  0 cy $12.00 ‐$                                            Assume reuse of native, no processing or import included
3    2' Fill for Forebay Tank 0 cy $47.50 ‐$                                            Assume import of foundation base matl at SOG
4    Grading (Significant Cut & Fill Required) 0 ls $0 ‐$                                            Covered in Bid Package A under mass excavation
5    Detention Basin Excavation 5,500 cy $6.00 33,000$                                      Assume max 1000' hl to waste location ‐ minor rip, no blast
6    Buried Surge Tank Excavation 11,440 cy $6.00 68,640$                                     
7    Surge Tank Backfill/Compaction 8,454 cy $12.00 101,448$                                    Assume reuse of native, no processing or import included
8    Excavation for Buried Piping 1 ls $0.00 ‐$                                            No qty basis, Transfer cost to yard piping items below
9    Backfill for Buried Piping 1 ls $0.00 ‐$                                            ditto
10    Concrete Piping Encasement 880 cy $325 286,000$                                    Assume includes thrust blocks
11    Access Road and Parking Lot ‐ Road base 1,400 tn $35.00 49,000$                                      Assumed thickness = 8"
11    Access Road and Parking Lot ‐ Asphalt 1,000 tn $125.00 125,000$                                    Assumed thickness = 4" (Remove per LMC)
12    Site Drainage Facilities 1 ls $25,000 25,000$                                      culverts, channels, etc., no details
13    Elec Substation Retaining Wall  ‐ CIP w/ Rebar 310 cy $650 201,500$                                    Wall 280 foot long, height varies from 30 ft to 10 ft
14    Retaining Wall Structure Exc/Backfill 1 ls $10,000 10,000$                                      Allowance
15    Fencing 2,000 lf $27.00 54,000$                                      Assume 10" Chain Link w/ BW
16    Entrance gate (Manual) 1 ea $2,500 2,500$                                        Sliding 20' gate w/ track
17    Landscaping Allowance 1 ls $5,000 5,000$                                        minor grading/contouring, no plants
18    Sign 1 ea $1,000 1,000$                                       

 
‐$                                           

1 ‐$                                             
2      Not required ‐$                                             
3 ‐$                                             
   

1,054,310$                               
1    Colored, Split 12" Thick CMU Walls 17,222 sf $22.00 378,884$                                    Cavity concrete filled & Reinforced 
2    16" Sq CMU Pilasters, 29' tall 10 ea $5,300 53,000$                                      175 sf/ea
3    Pilaster Reinforced Concrete Foundation 12 cy $375 4,500$                                       
4    Reinforced Concrete Slab on Grade 258 cy $425 109,650$                                    CIP, includes rebar, embeds, anchors, etc.
5    22" Deep Bar Joists 41' span, 6' spacing 27 ea $5,900 159,300$                                   
6    20 psf Roof System 7,392 sf $28.00 206,976$                                   
7    Exterior Doors 1 ea $1,650 1,650$                                       
8    Rollup Door, 9'W x 16'H 2 ea $6,500 13,000$                                      manual operator
9    Interior Doors 5 ea $1,000 5,000$                                       
10    Bridge Crane Runway beam 154 lf $150 23,100$                                     
11    Bridge Crane Runway Rail 154 lf $125 19,250$                                     
12    Protective Coatings 1 ls $30,000 30,000$                                      for pumps, exposed piping & Valving
13    Miscellaneous Metals 1 ls $50,000 50,000$                                     

 
181,758$                                   

1    20 psf Roof System 2,842 sf $28 79,576$                                     
2    Colored, Split 4" Masonry Veneer 2,056 sf $22 45,232$                                       4" Insulated Cavity & 8" CMU Walls, filled & Reinforced 
3    VFD & RVSS Starter House Keeping Pads 12 cy $1,000 12,000$                                     
4    Reinforced Concrete Slab on Grade 98 cy $425 41,650$                                      CIP, includes rebar, embeds, anchors, etc.
5    Exterior Doors 2 ea $1,650 3,300$                                       

 
158,378$                                   

1    20 psf Roof System 2,661 sf $28 74,508$                                     
2    Colored, Split 4" Masonry Veneer 1,960 sf $22 43,120$                                       4" Insulated Cavity & 8" CMU Walls, filled & Reinforced 
3    Reinforced Concrete slab on grade 92 cy $425 39,100$                                     
4    Exterior Doors (fiberglass) 1 ea $1,650 1,650$                                       

 
1 Building Size Adjustment from BPS‐4 8500 sf $175 1,487,500$                                Allow. for incr. bldg size per sf parametric price

132,500$                                   
1    Structure Exc & Backfill 1 ls $7,500 7,500$                                        Allowance
2    Flow Meter Vault Reinforced Concrete Vault 136 cy $750 102,000$                                    20' Wide, 25' Long, 16' Deep, 18" thick walls, floor and roof
3    Protective Coatings for Tank Ends 1 ls $10,000 10,000$                                      exposed piping and Valving
4    Roof Access Hatch 1 ea $3,000 3,000$                                       
5    Stairs & Misc. Metals 1 ls $10,000 10,000$                                     

 
511,700$                                   

1    Structure Exc & Backfill 1 ls $7,500 7,500$                                        Allowance
2    Surge Tank Reinforced Concrete Vault 748 cy $650 486,200$                                    25' Wide,  100' Long, 21' Deep, 24" walls, floor and roof
3    Roof Access Hatch 1 ea $3,000 3,000$                                       
4    Stairs & Misc. Metals 1 ls $10,000 10,000$                                     
5    Finishes 1 ls $5,000 5,000$                                       

 
1,269,756$                               

1    Suction Header Steel Tees, 84x84x42‐inch 6 ea $23,500 141,000$                                    16 psi design pressure 
3    30" Steel Suction Pipe 2070 LF $420 869,400$                                    ditto
4    60"x60"x30" Steel Tee for Pump Can 6 ea $17,800 106,800$                                    ditto
5    60" Steel Pump Can 60 LF $480 28,800$                                      ditto
6    84" Suction Pipe 69 LF $924 63,756$                                      ditto
7    84" Dished heads 6 ea $10,000 60,000$                                      ditto

107,160$                                   
1    30" Butterfly Valves 1 ea $40,500 40,500$                                      300 psi design pressure
2    30" Bailey Polyjet Valve 1 ea $36,000 36,000$                                      ditto
3    30" Harnessed Sleeve Coupling 1 ea $2,400 2,400$                                        ditto
4    30" Dia Flanged Steel Spool, 7 ft long 1 ea $3,150 3,150$                                        ditto
5    30" Dia Flanged Steel Spool  1 ea $2,250 2,250$                                        w/ air valve tap, 5 ft
6    30" Dia Flanged Steel Spool, 8 ft long 1 ea $3,600 3,600$                                        ditto

Pump Room

Chemical Room

Flow Meter

Mechanical & Electrical Rooms

LAKE POWELL PIPELINE PROJECT

Bid Package B - Lake Powell Intake Pumping Station
Currency: USD-United States-DECEMBER 2009 Dollar

Forebay Underground Tank

Site Work

Surge Tank Vault

Suction Piping & Fittings

Return Piping, Valves and Fittings



7    30" Dia long radius 90 deg mitered steel bend 2 ea $6,000 12,000$                                      ditto
8    30" Return Pipe 22 lf $330 7,260$                                       

1,628,658$                               
1    30" Harnessed Sleeve Coupling 6 ea $2,400 14,400$                                      500 psi design pressure
2    30" Dia Flanged Steel Spool, 4ft long 6 ea $1,800 10,800$                                      ditto
3    30" Flanged Cone Pump Control Valve 6 ea $49,500 297,000$                                    ditto
4    30" Dia Flanged Steel Spool w/ Air Valve Tap 6 ea $7,500 45,000$                                      ditto
5    30" Dia Flanged Steel Spool, 4ft long 6 ea $1,800 10,800$                                      ditto
6    30" Dia. Harnessed Dismantling Coupling 6 ea $2,640 15,840$                                      ditto
7    30" Butterfly Valves 6 ea $40,500 243,000$                                    ditto
8    30" Dia FlangedxPE Steel Spool, 9ft long 6 ea $4,050 24,300$                                      300 psi design pressure
9    30" Dia Long Radius 90 Deg Mitered Steel Bend 6 ea $6,000 36,000$                                      ditto
10    30" Dia Flanged x PE Steel Spool, 4.5 ft long 6 ea $2,025 12,150$                                      500 psi design pressure
11    Welded 72xWelded 72xFlanged 30‐inch Tee 7 ea $19,700 137,900$                                    300 psi design pressure
12    72‐inch Discharge Pipe 82 Lf $864 70,848$                                     
13    72‐inch Dished Head 1 ea $7,500 7,500$                                       
14    72" Dia Long Radius 90 Deg Mitered Steel Bend 1 ea $14,400 14,400$                                     
15    72x72x72 Steel Tee 1 ea $23,000 23,000$                                      300 psi design pressure
16    72x48 Steel Reducer 1 ea $14,400 14,400$                                      ditto
17    48" Steel Pipe 116 LF $528 61,248$                                      ditto
18    48‐inch Dished Head 1 ea $6,000 6,000$                                        ditto
19    48x48x24‐inch tee 4 ea $13,400 53,600$                                      ditto
20    24" Surge Tank Isolation BF Valve 4 ea $34,800 139,200$                                    ditto
21    24" Dia long radius 90 deg mitered steel bend 4 ea $4,800 19,200$                                      flanged one end
22    24" Spool, flanged one end, 6 ft long 4 ea $2,160 8,640$                                       
23    24" Spool, flanged one end, 10 ft long 4 ea $3,600 14,400$                                     
24    24" Spool, flanged one end, 2 ft long 4 ea $1,440 5,760$                                       
25    6,400 cf Buried Surge Tank, design pressure 4 ea $24,200 96,800$                                     
26    72x69‐inch steel reducer 1 ea $16,800 16,800$                                      300 psi design pressure
27    69‐inch Steel Pipe 249 lf $828 206,172$                                   
28    69" Dia long radius 90 deg mitered steel bend 1 ea $13,800 13,800$                                     
29    69" Dia long radius 45 deg mitered steel bend 1 ea $9,700 9,700$                                       

 
7,481,280$                               

1    3,500 Hp Vert turbine pumps 6 ea $1,135,000 6,810,000$                                 644 ft TDH @ 144 cfs, 500 psi design pressure
2    Pump discharge AV/AR Valve Assemblies 6 ea $25,000 150,000$                                   
3    30 Ton Bridge Crane, 38' Span 1 ea $75,000 75,000$                                     
4    Electrical Room HVAC System ‐ AC / Heat 1 ls $72,500 72,500$                                     
5    Mechanical, Chemical, and Pump Room HVAC 1 ls $67,500 67,500$                                     
6    Air compressor system for surge control tanks 1 ls $40,000 40,000$                                     
7    Chemical Feed Pumps 7 ea $10,000 70,000$                                     
8    Chemical Feed Storage, Piping & Metering 1 ls $35,000 35,000$                                     
9    Mechanical Crew 1 ls $161,280 161,280$                                   

 
5,745,620$                               

1    VFDs 6 ea $437,500 2,625,000$                                
2    RVSS Starters 0 ea $122,500 ‐$                                           
3    Pump Station Interior Lighting 1 ls $115,000 115,000$                                   
4    Pump Station Exterior Lighting 1 ls $25,000 25,000$                                     
5    Surge Tank Vault Lighting 1 ls $7,500 7,500$                                        Conduit +lights
6    Flow Meter Vault Lighting 1 ls $7,500 7,500$                                        ditto
7    Integrated Automation 1 ls $85,000 85,000$                                      Incls SCADA, security surveillance
8    Miscellaneous (lighting panels, switch gears 1 ls $172,500 172,500$                                   
9    Transformers, motor controls, etc. 1 ls $250,000 250,000$                                   
10    Electrical Crew 1 ls $241,920 241,920$                                   
11    69" Ultrasonic Flow Meter, 4 path 1 ea $96,600 96,600$                                      300 psi design pressure
12 Spare Transformers 1 ea $250,000 250,000$                                   
13 Substation 1 ea $1,869,600 1,869,600$                                

20,721,000$                             
 

38,400$                                     
1    Startup Crew 1 ls $38,400 38,400$                                     

2,072,100$                           
1    Contractor General Conditions 1 ls 10% 2,072,100$                            129,506$                                                                                                                   

 
1,036,050$                           

1    Unlisted Items Allowance 1 ls 5% 1,036,050$                             
     

Subtotal: 23,870,000$                         
10.0% 2,390,000$                            Prime Contractor OH&P
2.5% 660,000$                               Contractor Insurance Program
6.9% 820,000$                               State Sales Taxes on Matls (Assume 50% of total is taxable)
15.0% 4,161,000$                            Escalation to Q4 2015 (per SLH, KGS, BDL, and JWL 12‐3‐15)
0.0% ‐$                                        Interest During Construction (Excluded from OPCC)

MU Factor: 1.336 Total: 31,900,000$                          Total Estimated Construction Costs

Total Estimated Construction Costs  31,900,000$                         

Per AACE cost estimate guidelines Cost Range:  25,520,000$                     41,470,000$                         
‐20% 30%

Discharge Piping, Valves and Fittings

Pump Station Mechanical Equipment

Electrical & Instrumentation 

Subtotal

Startup/Commission

Mobilization/Field Oversight Expenses

Parametric Contingency



BPS‐1 BPS‐2 BPS‐3 Alt BPS‐3 BPS‐4
Site work 0.80 0.70 0.80 0.70 1.00
Forebay 1,500,000 1,500,000 1,500,000 1,500,000 1,500,000
Bldg 11,100 11,100 11,100 11,100 11,100
Misc 1 1 1 1 1
Pumps 6 6 6 6 6
Pump Size 1,250 2,000 3,500 3,000 3,500
Elec 1 1 1 1 1
RVSS 0 0 0 0 0
VFDs 6 6 6 6 6

Site work 981,286$                                858,625$                              981,286$                                858,625$                              1,226,607$                          
Forebay 1,417,497$                             1,417,497$                          1,417,497$                             1,417,497$                           1,417,497$                          
Bldg 2,028,911$                             2,028,911$                          2,028,911$                             2,028,911$                           2,028,911$                          
Misc 2,822,182$                             2,822,182$                          2,822,182$                             2,822,182$                           2,822,182$                          
Pumps 1,560,000$                             1,740,000$                          2,160,000$                             1,920,000$                           2,160,000$                          
Elec 1,001,020$                             1,001,020$                          1,001,020$                             1,001,020$                           1,001,020$                          
VFDs 1,410,000$                             1,710,000$                          2,610,000$                             2,610,000$                           2,610,000$                          
RVSSs ‐$                                         ‐$                                      ‐$                                         ‐$                                       ‐$                                      
Substation
Spare Trans. 250,000$                                250,000$                              250,000$                                250,000$                              250,000$                              
Subtotal 11,470,895$                          11,828,235$                        13,270,895$                           12,908,235$                         13,516,217$                        
Markup Factor 1.36 1.36 1.36 1.36 1.36
Total 15,540,000$                  16,030,000$               17,980,000$                 17,490,000$                18,310,000$               

Escalation at 15% (Q3 '09 ‐ Q4 '15) 17,900,000$                  18,400,000$               20,700,000$                 20,100,000$                21,100,000$               

LAKE POWELL PIPELINE PROJECT

Bid Package C Alt - Lake Powell Booster Pump Station Summary
Currency: USD-United States-DECEMBER 2009 Dollar



Grand Total Price: 84,200,000$                

Item Description Quantity UOM Unit Price  Total Price Comments

Job Setup   3,759,794$                          

100 Mobilization 1.00 LS $200,000.00 200,000$                               
110 Develop & Reclaim Construction Staging Areas 1.00 LS $840,000.00 840,000$                               
120 Develop Water Source & Operate 1.00 LS $1,250,000.00 1,250,000$                            1 well per 5 miles assumed, with pond.
130 Pipeline Access 35,138.00 SY $9.58 336,469$                               
140 Dust & Road Maintenance 4,380.00 HRS $258.75 1,133,325$                           

Storm Water Control   587,164$                             

200 Stone Entrances 1.00 LS $334,931.73 334,932$                               
210 Silt Fence 131,650.00 LF $1.70 224,193$                               
220 Straw Bales 1,000.00 LF $28.04 28,039$                                 

Main Line Pipeline    56,318,310$                        

300 Furnish Steel Pipe 131,650.00 LF $253.15 33,326,645$                         
301 Make Right of Way 131,650.00 LF $6.74 887,694$                               
305 69" Unload/Stage/String Pipe Matls 131,650.00 LF $6.01 791,423$                               
308 Drill & Shoot Pipe Trench 86,772.00 CY $6.82 591,911$                               
310 69" ‐Trench Exc/ Pipe Lay ‐ 131,650.00 LF $12.56 1,653,524$                           
320 69" Weld Joints 2,633.00 EA $766.25 2,017,544$                           
325 69" Joint Treatment  2,633.00 EA $254.99 671,384$                               
330 69" Removal Stalls 131,650.00 LF $0.77 101,371$                               
335 69" Pipe Zone Backfill  3/4in Minus Native 439,204.00 CY $34.95 15,350,180$                         
340 69" One Foot Above Pipe Native Backfill  12in Minus 232,353.00 CY $2.48 576,235$                               
345 Welding Inspection & Testing 438.00 DAY $800.00 350,400$                               

Small Drainage Crossings   65,493$                               

350 Place Riprap 6ft x 11ft Downstream of Small Drainage 1,140.00 LF $57.45 65,493$                                 

Large Drainage Crossings   570,608$                             

351 Place Riprap 6ft x 11ft Downstream of Large Drainage 3,840.00 LF $57.45 220,608$                               
361 Blue Pool Wash 1.00 LS $350,000.00 350,000$                               

Trenchless Crossings   -$                                     

500 Trenchless Crossings 0.00 EA $0.00 ‐$                                        Removed per LMC Direction

Roadway Crossings Paved   87,834$                               

600 Road Base 300.00 LF $59.45 17,834$                                 
610 Asphalt 300.00 LF $233.33 70,000$                                 

Roadway Crossings Unpaved   112,882$                             

800 Roadway Crossing Unpaved 474.00 LF $238.15 112,882$                               

Pipeline Appurtenances   3,801,806$                          

905 Drain Valve & Structure 32.00 EA $48,748.22 1,559,943$                           
906 6in Air Release Valve & Structure 33.00 EA $20,545.00 677,985$                               
908 8in Air Vacuum Valve & Structure 5.00 EA $29,625.67 148,128$                               
909 10in Air Vacuum Valve & Structure 20.00 EA $37,522.71 750,454$                               
910 12in Air Vacuum Valve & Structure 6.00 EA $41,745.89 250,475$                               
920 Pipeline Markers 132.00 EA $350.00 46,200$                                 
925 Cathodic Protection 131,650.00 LF $2.80 368,620$                               

Pipeline Restoration   2,130,227$                          

930 Grade Corridor & Dress 131,650.00 LF $6.14 808,409$                               
931 Seeding 131,650.00 LF $9.09 1,196,818$                           
932 Replace Fencing 25,000.00 LF $5.00 125,000$                               

Special Crossing Repairs (Replace Trenchless)   787,500$                             

933 Special Crossing Repair 1,050.00 LF $750.00 787,500$                               

Indirect Costs   5,564,299$                           

9900 Project Management 13.00 MO $54,896.00 713,648$                               
9905 Field Engineering 13.00 MO $53,120.00 690,560$                               
9910 Surveying 13.00 MO $21,471.04 279,124$                               
9920 Safety 13.00 MO $18,089.78 235,167$                               
9921 Traffic Control 25.00 Miles $75,000.00 1,875,000$                           
9922 Security 13.00 MO $5,500.00 71,500$                                 
9923 Cold Weather Protection 2.00 MO $200,000.00 400,000$                               
9925 Consultants 1.00 LS $30,000.00 30,000$                                 
9930 Administration 13.00 MO $5,120.00 66,560$                                 
9935 Equipment 13.00 MO $48,539.74 631,017$                               
9940 Administration Costs 13.00 MO $38,660.94 502,592$                               
9945 Office Shop Setup 1.00 LS $55,131.26 55,131$                                 
9950 Unload Setup 1.00 LS $4,000.00 4,000$                                   
9955 As‐Builts/O&M Manuals 1.00 LS $10,000.00 10,000$                                 

Subtotal: 73,790,000$                          
10.0% 7,380,000$                             Contractor OH&P 
2.5% 2,030,000$                             Contractor Insurance Program 

see calculation below 6.95% 1,012,175$                             State Sales Taxes on Matls ( Pipe excluded)
0.0% ‐$                                         
0.0% ‐$                                          Interest During Construction (Excluded from OPCC)

MU Factor: 1.141 Total: 84,200,000$                           Total Estimated Construction Costs

Total Estimated Construction Costs  84,200,000$                          

Per AACE cost estimate guidelines Cost Range:  67,360,000$               109,460,000$                        
‐20% 30%

LAKE POWELL PIPELINE PROJECT

Bid Package D - Lake Powell Pipeline Segment 1 - Intake Pump Station to BPS- 3 Alt
Currency: USD-United States-OCTOBER 2015 Dollar



Grand Total Price: 45,300,000$                

Item Description Quantity UOM Unit Price  Total Price Comments

Job Setup   1,552,855$                           

100 Mobilization 1.00 LS $200,000.00 200,000$                                 
110 Develop & Reclaim Construction Staging Areas 1.00 LS $240,000.00 240,000$                                 
120 Develop Water Source & Operate 1.00 LS $750,000.00 750,000$                                  1 well per 5 miles assumed, with pond.
140 Dust & Road Maintenance 2,520.00 HRS $143.99 362,855$                                 

Storm Water Control   184,741$                              

200 Stone Entrances 1.00 LS $54,065.00 54,065$                                   
210 Silt Fence 60,400.00 LF $1.70 102,692$                                 
220 Straw Bales 1,000.00 LF $27.98 27,984$                                   

Main Line Pipeline   31,849,156$                         

300 Furnish Steel Pipe 60,400.00 LF $333.25 20,128,326$                           
301 Make Right of Way 60,400.00 LF $6.79 410,327$                                 
305 69" Unload/Stage/String Pipe Matls 60,400.00 LF $5.66 341,924$                                 
308 Drill & Shoot Pipe Trench 119,250.00 CY $6.86 818,253$                                 
310 69" ‐Trench Exc/ Pipe Lay ‐ 60,400.00 LF $14.79 893,316$                                 
320 69" Weld Joints 1,208.00 EA $1,298.85 1,569,006$                              
325 69" Joint Treatment  1,208.00 EA $254.99 308,026$                                 
330 69" Removal Stalls 60,400.00 LF $0.77 46,743$                                   
335 69" Pipe Zone Backfill  3/4in Minus Purchased Pit Run 196,868.00 CY $34.95 6,880,537$                              
340 69" One Foot Above Pipe Native Backfill  12in Minus 101,249.00 CY $2.48 251,098$                                 
345 Welding Inspection & Testing 252.00 DAY $800.00 201,600$                                 

Small Drainage Crossings   69,515$                                

350 Place Riprap 6ft x 11ft Downstream of Small Drainage 1,210.00 LF $57.45 69,515$                                   

Large Drainage Crossings  904,541$                              

351 Place Riprap 6ft x 11ft Downstream of Large Drainage 2,690.00 LF $57.45 154,541$                                 
361 Parra  River Crossing 1.00 LS $750,000.00 750,000$                                 

Roadway Crossings Paved   6,160$                                  

600 Road Base 25.00 LF $59.75 1,494$                                      
610 Asphalt 25.00 LF $186.67 4,667$                                      

Roadway Crossings Unpaved   30,537$                                

800 Roadway Crossing Unpaved 196.00 LF $155.80 30,537$                                   

Pipeline Appurtenances   1,180,125$                           

905 Drain Valve & Structure 10.00 EA $48,601.34 486,013$                                 
906 6in Air Release Valve & Structure 5.00 EA $20,545.00 102,725$                                 
909 10in Air Vacuum Valve & Structure 4.00 EA $37,522.71 150,091$                                 
910 12in Air Vacuum Valve & Structure 6.00 EA $41,745.89 250,475$                                 
920 Pipeline Markers 62.00 EA $350.00 21,700$                                   
925 Cathodic Protection 60,400.00 LF $2.80 169,120$                                 

Pipeline Restoration   1,046,715$                           

930 Grade Corridor & Dress 60,400.00 LF $6.19 373,679$                                 
931 Seeding 60,400.00 LF $9.09 549,036$                                 
932 Replace Fencing 25,000.00 LF $4.96 124,000$                                 

Trenchless Crossings    -$                                      

500 Trenchless Crossings 0.00 EA $0.00 ‐$                                           Removed as directed by LMC

Indirect Costs   2,929,604$                           

9900 Project Management 9.00 MO $54,183.95 487,656$                                 
9905 Field Engineering 9.00 MO $45,929.20 413,363$                                 
9910 Surveying 8.00 MO $22,915.45 183,324$                                 
9920 Safety 9.00 MO $15,449.68 139,047$                                 
9921 Traffic Control 11.00 Miles $75,000.00 825,000$                                 
9922 Security 9.00 MO $5,500.00 49,500$                                   
9923 Cold Weather Protection 1.00 MO $200,000.00 200,000$                                 
9925 Consultants 1.00 LS $25,000.00 25,000$                                   
9930 Administration 9.00 MO $1,478.00 13,302$                                   
9935 Equipment 9.00 MO $40,033.84 360,305$                                 
9940 Administration Costs 9.00 MO $19,568.34 176,115$                                 
9945 Office Shop Setup 1.00 LS $43,992.92 43,993$                                   
9950 Unload Setup 1.00 LS $3,000.00 3,000$                                      
9955 As‐Builts/O&M Manuals 1.00 LS $10,000.00 10,000$                                   

Subtotal: 39,750,000$                            
10.0% 3,980,000$                               Contractor OH&P 
2.5% 1,090,000$                               Contractor Insurance Program 
6.95% 529,817$                                   State Sales Taxes on Matls (pipe excluded)
0.0% ‐$                                           
0.0% ‐$                                            Interest During Construction (Excluded from OPCC)

MU Factor: 1.140 Total: 45,300,000$                             Total Estimated Construction Costs

Total Estimated Construction Costs  45,300,000$                            

Per AACE cost estimate guidelines Cost Range:  36,240,000$                 58,890,000$                             Per AACE cost estimate guidelines

‐20% 30%

LAKE POWELL PIPELINE PROJECT

Bid Package E Alt - Lake Powell Pipeline Segment 2 - BPS-3 Alt to BPS-4 Alt
Currency: USD-United States-OCTOBER 2015 Dollar



Grand Total Price: 54,200,000$         

Item Description Quantity UOM Unit Price  Total Price Comments

Job Setup   1,929,249$                   

100 Mobilization 1.00 LS $200,000.00 200,000$                        
110 Develop & Reclaim Construction Staging Areas 1.00 LS $280,000.00 280,000$                        
120 Develop Water Source & Operate 1.00 LS $1,000,000.00 1,000,000$                      1 well per 5 miles assumed, with pond.
140 Dust & Road Maintenance 3,360.00 HRS $133.71 449,249$                        

Storm Water Control   234,557$                      

200 Stone Entrances 1.00 LS $63,858.09 63,858$                          
210 Silt Fence 83,950.00 LF $1.70 142,715$                        
220 Straw Bales 1,000.00 LF $27.98 27,984$                          

Main Line Pipeline   38,408,090$                 

300 Furnish Steel Pipe 83,950.00 LF $270.39 22,698,828$                  
301 Make Right of Way 83,950.00 LF $6.69 561,807$                        
305 69" Unload/Stage/String Pipe Matls 83,950.00 LF $5.66 475,241$                        
308 Drill & Shoot Pipe Trench 93,962.00 CY $6.82 641,260$                        
310 69" ‐Trench Exc/ Pipe Lay ‐ 83,950.00 LF $14.10 1,183,695$                     
320 69" Weld Joints 1,679.00 EA $860.73 1,445,167$                     
325 69" Joint Treatment  1,679.00 EA $254.99 428,125$                        
330 69" Removal Stalls 83,950.00 LF $0.77 64,970$                          
335 69" Pipe Zone Backfill  3/4in Minus Native 293,681.00 CY $34.95 10,264,151$                  
340 69" One Foot Above Pipe Native Backfill  12in Minus 151,631.00 CY $2.48 376,045$                        
345 Welding Inspection & Testing 336.00 DAY $800.00 268,800$                        

Small Drainage Crossings   53,419$                        

350 Place Riprap 6ft x 11ft Downstream of Small Drainage 930.00 LF $57.44 53,419$                          

Large Drainage Crossings   172,894$                      

351 Place Riprap 6ft x 11ft Downstream of Large Drainage 3,010.00 LF $57.44 172,894$                        

Roadway Crossings Paved   6,160$                          

600 Road Base 25.00 LF $59.75 1,494$                             
610 Asphalt 25.00 LF $186.67 4,667$                             

Roadway Crossings Unpaved   75,667$                        

800 Roadway Crossing Unpaved 495.00 LF $152.86 75,667$                          

Pipeline Appurtenances  1,265,840$                   

905 Drain Valve & Structure 7.00 EA $49,306.70 345,147$                        
906 6in Air Release Valve & Structure 21.00 EA $20,545.00 431,445$                        
908 8in Air Vacuum Valve & Structure 2.00 EA $29,625.67 59,251$                          
909 10in Air Vacuum Valve & Structure 2.00 EA $37,522.71 75,045$                          
910 12in Air Vacuum Valve & Structure 2.00 EA $41,745.89 83,492$                          
920 Pipeline Markers 104.00 EA $350.00 36,400$                          
925 Cathodic Protection 83,950.00 LF $2.80 235,060$                        

Pipeline Restoration   1,398,735$                   

930 Grade Corridor & Dress 83,950.00 LF $6.09 511,629$                        
931 Seeding 83,950.00 LF $9.09 763,106$                        
932 Replace Fencing 25,000.00 LF $4.96 124,000$                        

Trenchless Crossings    -$                              

500 Trenchless Crossings 0.00 EA $0.00 ‐$                                  Removed as directed by LMC

Indirect Costs   3,946,212$                   

9900 Project Management 11.00 MO $54,183.95 596,023$                        
9905 Field Engineering 11.00 MO $44,081.20 484,893$                        
9910 Surveying 11.00 MO $22,915.45 252,070$                        
9920 Safety 11.00 MO $15,488.71 170,376$                        
9921 Traffic Control 15.80 Miles $75,000.00 1,185,000$                     
9922 Security 11.00 MO $5,500.00 60,500$                          
9923 Cold Weather Protection 2.00 MO $200,000.00 400,000$                        
9925 Consultants 1.00 LS $25,000.00 25,000$                          
9930 Administration 11.00 MO $1,478.00 16,258$                          
9935 Equipment 11.00 MO $44,487.28 489,360$                        
9940 Administration Costs 11.00 MO $19,055.43 209,610$                        
9945 Office Shop Setup 1.00 LS $44,121.75 44,122$                          
9950 Unload Setup 1.00 LS $3,000.00 3,000$                             
9955 As‐Builts/O&M Manuals 1.00 LS $10,000.00 10,000$                          

Subtotal: 47,490,000$                   
10.0% 4,750,000$                       Contractor OH&P 
2.5% 1,310,000$                       Contractor Insurance Program 
6.95% 660,559$                          State Sales Taxes on Matls (pipe excluded)
0.0% ‐$                                  
0.0% ‐$                                   Interest During Construction (Excluded from OPCC)

MU Factor: 1.141 Total: 54,200,000$                    Total Estimated Construction Costs

Total Estimated Construction Costs  54,200,000$                   

Per AACE cost estimate guidelines Cost Range:  43,360,000$                 70,460,000$                    Per AACE cost estimate guidelines

‐20% 30%

LAKE POWELL PIPELINE PROJECT

Bid Package  F - Lake Powell Pipeline Segment 3 - BPS-4 Alt to HS-1
Currency: USD-United States-OCTOBER 2015 Dollar



Grand Total Price: 2,300,000$         

Item Description Quantity UOM Unit Price  Total Price Comments

Tank Site Work    698,456$                   

10 Access Road and Parking 1.00 LS $75,247.00 75,247$                       
20 Excavation for tank 17,655.00 CY $14.88 262,706$                    
30 Backfill around Tank 7,467.00 CY $20.93 156,284$                    
40 2 foot fill over tank 1,206.00 CY $21.65 26,110$                       
50 Detention Basin Excavation 5,500.00 CY $16.06 88,330$                       
55 Detention pond intake & Outlet 1.00 LS $36,945.24 36,945$                       
60 Signs 1.00 LS $3,456.25 3,456$                         
70 Fencing and Gate 1.00 LS $49,377.08 49,377$                       

Tank Concrete Work    1,551,623$                

100 Foundation Prep. 15,390.00 SF $2.57 39,552$                       
110 Prefab forms 5,200.00 SF $19.33 100,516$                    
170 Set and Strip Wall Forms  15,390.00 SF $9.52 146,513$                    
180 Set and strip  misc forms 3,600.00 SF $23.35 84,060$                       
190 Set and Strip Shoring 13,266.00 SF $7.25 96,179$                       
200 Place Concrete 1,666.00 CY $205.12 341,730$                    
210 Cure, Patch,  Finish 1,666.00 CY $100.23 166,983$                    
220 Resteel 333,000.00 LB $1.73 576,090$                    

Tank Piping    368,960$                   

300 Detention pond drain 150.00 LF $210.08 31,512$                       
310 Furnish facility piping 1.00 LS $100,000.00 100,000$                    
320 Install 69‐inch piping 1.00 LS $100,000.00 100,000$                    
330 Tank Vent 1.00 LS $4,820.28 4,820$                         
340 Tank overflow Piping 1.00 LS $132,627.65 132,628$                    

Deduct per WCWCD (2009) 900,000$                    
Deduct per WCWCD 1.00 LS $900,000.00 900,000$                    

Subtotal: 1,720,000$                  
10.0% 170,000$                      Contractor OH&P 
2.5% 50,000$                         Contractor Insurance Program
6.95% 60,000$                         State Sales Taxes on Matls (Assume 50% of total is taxable)
15.0% 300,000$                      Escalation to Q4 2015 (Per SLH, KGS, BDL, and JWL 12‐4‐15)
0.0% ‐$                               Interest During Construction (Excluded from OPCC)

MU Factor: 1.337 Total: 2,300,000$                   Total Estimated Construction Costs

Total Estimated Construction Costs  2,300,000$                  

Per AACE cost estimate guidelines Cost Range:  1,800,000$               3,000,000$                  
‐20% 30%

LAKE POWELL PIPELINE PROJECT

Bid Package I Alt - Lake Powell - Reg Tank 2
Currency: USD-United States-OCTOBER 2009 Dollar



Grand Total Price: 215,400,000$              

Item Description Quantity UOM Unit Price  Total Price Comments

Job Setup   10,843,792$                         

100 Mobilization 1.00 LS $350,000.00 350,000$                               
110 Develop & Reclaim Construction Staging Areas 1.00 LS $800,000.00 800,000$                               
120 Develop Water Source & Operate 1.00 LS $2,750,000.00 2,750,000$                             1 well per 5 miles assumed, with pond.
130 Pipeline Access 705,408.00 SY $7.38 5,206,985$                            
140 Dust & Road Maintenance 12,062.00 HRS $143.99 1,736,807$                            

  766,397$                              

200 Stone Entrances 1.00 LS $246,208.33 246,208$                               
210 Silt Fence 289,500.00 LF $1.70 492,150$                               
220 Straw Bales 1,000.00 LF $28.04 28,039$                                  

  153,216,244$                       

300 Furnish Steel Pipe 289,500.00 LF $339.13 98,178,463$                          
301 Make Right of Way 289,500.00 LF $6.91 2,000,300$                            
305 69" Unload/Stage/String Pipe Matls 289,500.00 LF $5.60 1,622,032$                            
308 Drill & Shoot Pipe Trench 699,137.00 CY $6.82 4,767,161$                            
310 69" ‐Trench Exc/ Pipe Lay ‐ 289,500.00 LF $14.87 4,304,865$                            
320 69" Weld Joints 5,790.00 EA $1,324.18 7,667,025$                            
325 69" Joint Treatment  5,790.00 EA $254.99 1,476,381$                            
330 69" Removal Stalls 289,500.00 LF $0.77 222,915$                               
335 69" Pipe Zone Backfill  3/4in Minus Native 883,548.00 CY $34.95 30,880,003$                          
340 69" One Foot Above Pipe Native Backfill  12in Minus 456,572.00 CY $2.48 1,132,299$                            
345 Welding Inspection & Testing 1,206.00 DAY $800.00 964,800$                               

  150,493$                              

350 Place Riprap 6ft x 11ft Downstream of Small Drainage 2,620.00 LF $57.44 150,493$                               

  226,026$                              

351 Place Riprap 6ft x 11ft Downstream of Large Drainage 3,935.00 LF $57.44 226,026$                               

TrenchleSpecial Crossing Repairs (Replace Trenchless)   531,600$                              

500 Special Crossing Repair 886.00 LF $600.00 531,600$                                Removed as Directed by LMC

  6,182$                                  

600 Road Base 25.00 LF $60.61 1,515$                                    
610 Asphalt 25.00 LF $186.67 4,667$                                    

  141,774$                              

800 Roadway Crossing Unpaved 897.00 LF $158.05 141,774$                               

  5,539,249$                           

905 Drain Valve & Structure 35.00 EA $53,632.19 1,877,127$                            
906 4in & 6in Air Release Valve & Structure 58.00 EA $20,363.16 1,181,063$                            
908 8in Air Vacuum Valve & Structure 13.00 EA $33,410.28 434,334$                               
909 10in Air Vacuum Valve & Structure 14.00 EA $48,732.72 682,258$                               
910 12in Air Vacuum Valve & Structure 8.00 EA $56,589.64 452,717$                               
920 Pipeline Markers 289.00 EA $350.00 101,150$                               
925 Cathodic Protection 289,500.00 LF $2.80 810,600$                               

  4,659,520$                           

930 Grade Corridor & Dress 289,500.00 LF $6.14 1,777,702$                            
931 Seeding 289,500.00 LF $9.09 2,631,818$                            
932 Replace Fencing 50,000.00 LF $5.00 250,000$                               

  12,948,531$                         

9900 Project Management 28.00 MO $71,966.00 2,015,048$                            
9905 Field Engineering 28.00 MO $56,268.00 1,575,504$                            
9910 Surveying 28.00 MO $21,470.43 601,172$                               
9920 Safety 28.00 MO $16,586.42 464,420$                               
9921 Traffic Control 54.80 Miles $75,000.00 4,110,000$                            
9922 Security 28.00 MO $5,500.00 154,000$                               
9923 Cold Weather Protection 4.00 MO $200,000.00 800,000$                               
9925 Consultants 1.00 LS $25,000.00 25,000$                                  
9930 Administration 28.00 MO $750.00 21,000$                                  
9935 Equipment 28.00 MO $59,097.41 1,654,727$                            
9940 Administration Costs 28.00 MO $52,232.26 1,462,503$                            
9945 Office Shop Setup 1.00 LS $44,156.56 44,157$                                  
9950 Unload Setup 1.00 LS $6,000.00 6,000$                                    
9955 As‐Builts/O&M Manuals 1.00 LS $15,000.00 15,000$                                  

Subtotal: 189,030,000$                        
10.0% 18,900,000$                            Contractor OH&P 
2.5% 5,200,000$                              Contractor Insurance Program 
6.95% 2,261,115$                              State Sales Taxes on Matls (pipe excluded)
0.0% ‐$                                          
0.0% ‐$                                           Interest During Construction (Excluded from OPCC)

MU Factor: 1.140 Total: 215,400,000$                         Total Estimated Construction Costs

Total Estimated Construction Costs  215,400,000$                        

Per AACE cost estimate guidelines Cost Range:  172,320,000$                  280,020,000$                        
‐20% 30%

Pipeline Restoration

Indirect Costs

Small Drainage Crossings

Large Drainage Crossings

Roadway Crossings Paved

Roadway Crossings Unpaved

Pipeline Appurtenances

LAKE POWELL PIPELINE PROJECT

Bid Package G South (289,500 LF) - Lake Powell Pipeline Segment 4 - HS-1 to HS-2  (South)
Currency: USD-United States-OCTOBER 2015 Dollar

Storm Water Control

Main Line Pipeline



Grand Total Price: 93,700,000$          

Item Description Quantity UOM Unit Price  Total Price Comments

Job Setup   5,811,807$                    

100 Mobilization 1.00 LS $200,000.00 200,000$                        
110 Develop & Reclaim Construction Staging Areas 1.00 LS $640,000.00 640,000$                        
120 Develop Water Source & Operate 1.00 LS $1,500,000.00 1,500,000$                      1 well per 5 miles assumed, with pond.
130 Pipeline Access 201,031.00 SY $9.58 1,925,000$                     
140 Dust & Road Maintenance 5,978.00 HRS $258.75 1,546,808$                     

Storm Water Control   607,344$                       

200 Stone Entrances 1.00 LS $334,931.73 334,932$                        
210 Silt Fence 143,500.00 LF $1.70 244,373$                        
220 Straw Bales 1,000.00 LF $28.04 28,039$                          

Main Line Pipeline   63,995,414$                  

300 Furnish Steel Pipe 143,500.00 LF $261.04 37,459,798$                  
301 Make Right of Way 143,500.00 LF $6.74 967,597$                        
305 69" Unload/Stage/String Pipe Matls 143,500.00 LF $6.01 862,660$                        
308 Drill & Shoot Pipe Trench 190,899.00 CY $6.63 1,265,102$                     
310 69" ‐Trench Exc/ Pipe Lay ‐ 143,500.00 LF $14.71 2,110,885$                     
320 69" Weld Joints 2,870.00 EA $798.86 2,292,728$                     
325 69" Joint Treatment  2,870.00 EA $254.99 731,816$                        
330 69" Removal Stalls 143,500.00 LF $0.77 110,495$                        
335 69" Pipe Zone Backfill  3/4in Minus Purchased Pit Run 488,953.00 CY $34.95 17,088,907$                  
340 69" One Foot Above Pipe Native Backfill  12in Minus 252,833.00 CY $2.48 627,026$                        
345 Welding Inspection & Testing 598.00 DAY $800.00 478,400$                        

Small Drainage Crossings   99,946$                         

350 Place Riprap 6ft x 11ft Downstream of Small Drainage 1,740.00 LF $57.44 99,946$                          

Large Drainage Crossings   6,893$                           

351 Place Riprap 6ft x 11ft Downstream of Large Drainage 120.00 LF $57.44 6,893$                             

Roadway Crossings Paved   77,587$                         

600 Road Base 265.00 LF $59.45 15,754$                          
610 Asphalt 265.00 LF $233.33 61,832$                          

Roadway Crossings Unpaved   95,022$                         

800 Roadway Crossing Unpaved 399.00 LF $238.15 95,022$                          

Pipeline Appurtenances   2,772,650$                    

905 Drain Valve & Structure 22.00 EA $48,451.29 1,065,928$                     
906 6in Air Release Valve  & Structure 29.00 EA $20,545.51 595,820$                        
908 8in Air Vacuum Valve  & Structure 5.00 EA $29,625.67 148,128$                        
909 10in Air Vacuum Valve  & Structure 11.00 EA $34,504.15 379,546$                        
910 12in Air Vacuum Valve  & Structure 3.00 EA $43,675.89 131,028$                        
920 Pipeline Markers 144.00 EA $350.00 50,400$                          
925 Cathodic Protection 143,500.00 LF $2.80 401,800$                        

Pipeline Restoration   2,310,721$                    

930 Grade Corridor & Dress 143,500.00 LF $6.14 881,175$                        
931 Seeding 143,500.00 LF $9.09 1,304,545$                     
932 Replace Fencing 25,000.00 LF $5.00 125,000$                        

Trenchless Crossings   -$                               

500 Trenchless Crossings 0.00 EA $0.00 ‐$                                 

Indirect Costs   6,305,505$                    

9900 Project Management 16.00 MO $54,896.00 878,336$                        
9905 Field Engineering 16.00 MO $40,080.00 641,280$                        
9910 Surveying 16.00 MO $21,471.04 343,537$                        
9920 Safety 16.00 MO $18,089.78 289,437$                        
9921 Traffic Control 27.20 Miles $75,000.00 2,040,000$                     
9922 Security 16.00 MO $5,500.00 88,000$                          
9923 Cold Weather Protection 2.00 MO $200,000.00 400,000$                        
9925 Consultants 1.00 LS $30,000.00 30,000$                          
9930 Administration 16.00 MO $5,120.00 81,920$                          
9935 Equipment 16.00 MO $48,539.74 776,636$                        
9940 Administration Costs 16.00 MO $41,701.76 667,228$                        
9945 Office Shop Setup 1.00 LS $55,131.26 55,131$                          
9950 Unload Setup 1.00 LS $4,000.00 4,000$                             
9955 As‐Builts/O&M Manuals 1.00 LS $10,000.00 10,000$                          

Subtotal: 82,080,000$                   
10.0% 8,210,000$                       Contractor OH&P 
2.5% 2,260,000$                       Contractor Insurance Program 
6.95% 1,119,009$                       State Sales Taxes on Matls ( pipe excluded)
0.0% ‐$                                   
0.0% ‐$                                    Interest During Construction (Excluded from OPCC)

MU Factor: 1.142 Total: 93,700,000$                    Total Estimated Construction Costs

Total Estimated Construction Costs  93,700,000$                   

Per AACE cost estimate guidelines Cost Range:  74,960,000$                121,810,000$                 
‐20% 30%

LAKE POWELL PIPELINE PROJECT

Bid Package H - Lake Powell Pipeline Segment 5  HS-2 (South) to HS-4 Alt
Currency: USD-United States-OCTOBER 2015 Dollar



Grand Total Price: 24,500,000$          

Item Description Quantity UOM Unit Price  Total Price Comments

Job Setup   617,000$                       

100 Mobilization 1.00 LS $100,000.00 100,000$                        
110 Develop & Reclaim Construction Staging Areas 1.00 EA $60,000.00 60,000$                          
120 Develop Water Source & Operate 1.00 LS $250,000.00 250,000$                        
140 Dust & Road Maintenance 800.00 HRS $258.75 207,000$                        

Storm Water Control 80,097$                         

200 Stone Entrances 1.00 LS $19,701.87 19,702$                          
210 Silt Fence 19,000.00 LF $1.70 32,356$                          
220 Straw Bales 1,000.00 LF $28.04 28,039$                          

Main Line Pipeline   8,007,631$                    

300 Furnish Steel Pipe 19,000.00 LF $261.04 4,959,834$                     
301 Make Right of Way 19,000.00 LF $6.74 128,114$                        
305 69" Unload/Stage/String Pipe Matls 19,000.00 LF $6.01 114,220$                        
308 Drill & Shoot Pipe Trench 22,313.00 CY $6.47 144,256$                        
310 69" ‐Trench Exc/ Pipe Lay ‐ 19,000.00 LF $15.08 286,520$                        
320 69" Weld Joints 380.00 EA $798.86 303,565$                        
325 69" Joint Treatment  380.00 EA $254.99 96,895$                          
330 69" Removal Stalls 19,000.00 LF $0.77 14,630$                          
335 69" Pipe Zone Backfill  3/4in Minus Purchased Pit Run 52,193.00 CY $34.95 1,824,145$                     
340 69" One Foot Above Pipe Native Backfill  12in Minus 28,811.00 CY $2.48 71,451$                          
345 Welding Inspection & Testing 80.00 DAY $800.00 64,000$                          

Tunnel 5000 FT.  96in Diameter   9,648,249$                    

349 Mobilization Tunnel 1.00 LS $100,000.00 100,000$                        
350 Furnish Steel Pipe 5,000.00 LF $224.45 1,122,250$                     
355 69" Unload/Stage/String Pipe Matls 5,000.00 LF $6.01 30,058$                          
360 69" Weld Joints 100.00 EA $800.00 80,000$                          
365 69" Joint Treatment  100.00 EA $254.99 25,499$                          
370 69" Removal Stalls 5,000.00 LF $0.77 3,850$                             
375 Tunnel Excavation 5,000.00 LF $941.35 4,706,742$                     
380 Tunnel 5000 FT. Cellular Concrete Backfill 4,500.00 CY $250.00 1,125,000$                     
385 Tunnel 5000 FT.  Place Pipe in Tunnel 5,000.00 FT $39.88 199,405$                        
390 Contact Grouting 1.00 LS $23,445.73 23,446$                          
400 Tunnel Subcontract Markup 1.00 LS $2,232,000.00 2,232,000$                     

Pipeline Appurtenances   722,420$                       

905 Drain Valve & Structure 5.00 EA $48,451.29 242,256$                        
906 6in Air Release Valve & Structure 7.00 EA $20,558.91 143,912$                        
908 12in Air Vacuum Valve & Structure 6.00 EA $43,733.57 262,401$                        
909 Pipeline Markers 19.00 EA $350.00 6,650$                             
910 Cathodic Protection 24,000.00 LF $2.80 67,200$                          

Pipeline Restoration   289,381$                       

930 Grade Corridor & Dress 19,000.00 LF $6.14 116,671$                        
931 Seeding 19,000.00 LF $9.09 172,710$                        

Indirect Costs   2,168,332$                    

9900 Project Management 9.00 MO $54,896.00 494,064$                        
9905 Field Engineering 9.00 MO $40,080.00 360,720$                        
9910 Surveying 9.00 MO $21,471.04 193,239$                        
9920 Safety 9.00 MO $18,089.78 162,808$                        
9922 Security 9.00 MO $5,500.00 49,500$                          
9925 Consultants 1.00 LS $30,000.00 30,000$                          
9930 Administration 9.00 MO $5,120.00 46,080$                          
9935 Equipment 9.00 MO $48,539.74 436,858$                        
9940 Administration Costs 9.00 MO $36,214.57 325,931$                        
9945 Office Shop Setup 1.00 LS $55,131.26 55,131$                          
9950 Unload Setup 1.00 LS $4,000.00 4,000$                             
9955 As‐Builts/O&M Manuals 1.00 LS $10,000.00 10,000$                          

Subtotal: 21,530,000$                   
10.0% 2,150,000$                       Contractor OH&P 
2.5% 590,000$                          Contractor Insurance Program 
6.95% 212,580$                          State Sales Taxes on Matls ( pipe excluded)
0.0% ‐$                                   
0.0% ‐$                                    Interest During Construction (Excluded from OPCC)

MU Factor: 1.138 Total: 24,500,000$                    Total Estimated Construction Costs

Total Estimated Construction Costs  24,500,000$                   

Per AACE cost estimate guidelines Cost Range:  19,600,000$                31,900,000$                   
‐20% 30%

LAKE POWELL PIPELINE PROJECT

Bid Package JSH - Lake Powell Pipeline Segment 6 - Pumped Storage Afterbay to Sand Hollow Hydro
Currency: USD-United States-OCTOBER 2015 Dollar



Grand Total Price: 12,600,000$         

Item Description Quantity UOM Unit Price  Total Price Comments

FERC 331: Structure and Improvements 3,818,551$                   

33100 Overburden Excavation 34,096.00 CY $6.00 204,576$                         
33110 Rock Excavation 11,191.00 CY $25.00 279,775$                      

33120 Fills, Backfill, Riprap, Bedding & Structural Fill 1.00 LS $350,000.00 350,000$                      

33130 Concrete, Powerhouse, Retaining Walls, Crane Support & Misc. 3,299.00 CY $800.00 2,639,200$                   

33140 Structural Steel and Miscellaneous Metals 1.00 LS $150,000.00 150,000$                      

33150 Architectural Treatment w/Interior Finishes 1.00 LS $120,000.00 120,000$                      

33160 Landscaping and Final Grade 1.00 LS $75,000.00 75,000$                        

FERC 332: Reservoirs, Dams and Waterways 1,110,000$                   

33200 Stoplogs 1.00 LS $100,000.00 100,000$                      

33210 High Pressure Bypass Bifurcation Piping 1.00 LS $35,000.00 35,000$                        

33220 Main Inlet Valve Vault 1.00 LS $75,000.00 75,000$                        

33230 Bypass Valve, Guard Valve, Controls 1.00 LS $900,000.00 900,000$                      

FERC 333: Waterwheels, Turbines and Generators 1,993,500$                   

33300 Turbines, TSV, Governor, Generator & Exciter 1.00 LS $1,754,500.00 1,754,500$                   

33310 Installation and Commissioning 1.00 LS $239,000.00 239,000$                      

FERC 334: Accessory Electrical Equipment 543,500$                      

33410 Main Unit Circuit Breakers & MV Switchgear 1.00 LS $72,000.00 72,000$                        

33411 Neutral Grounding Cubicle 1.00 LS $6,000.00 6,000$                          

33412 Station Service Transformer 1.00 LS $14,500.00 14,500$                        

33413 Station Service Switchgear 1.00 LS $18,000.00 18,000$                        

33414 Medium Voltage Cable 1.00 LS $13,000.00 13,000$                        

33415 Control and Protection 1.00 LS $72,000.00 72,000$                        

33416 Electrical Balance of Plant 1.00 LS $239,000.00 239,000$                      

33417 Installation 1.00 LS $109,000.00 109,000$                      

FERC 335: Miscellaneous Power  House Equipment 1,006,000$                   

33500 Unit Dewatering 1.00 LS $12,000.00 12,000$                        

33510 Station Drainage 1.00 LS $125,000.00 125,000$                      

33520 Raw Water System 1.00 LS $61,000.00 61,000$                        

33530 Treated Water System 1.00 LS -$                              

33540 Station Sanitary 1.00 LS -$                              

33550 Compressor/Air System 1.00 LS $100,000.00 100,000$                      

33551 Oil Systems 1.00 LS -$                              

33552 HVAC 1.00 LS $180,000.00 180,000$                      

33553 Fire Protection 1.00 LS $12,000.00 12,000$                        

33554 Alarms 1.00 LS $0.00 -$                              

33555 Water Gaging 1.00 LS $37,000.00 37,000$                        

33556 Main Crane and Rails 1.00 LS $354,000.00 354,000$                      

33557 Installation 1.00 LS $125,000.00 125,000$                      

FERC 336: Roads and Recreation Facilities 200,000$                      

33620 Roads, Parking and Fence 1.00 LS $200,000.00 200,000$                      

FERC 350-359: Transmission & Substation Facilities 2,192,200$                   

35000 Main Power Transformer 1.00 LS $720,000.00 720,000$                      Based on Garkane's estimate 10 MVA X'fmer

35010 Outdoor Substation 1.00 LS $1,386,000.00 1,386,000$                   

35011 Transmission Line 1.00 LS $74,200.00 74,200$                        69 kV

35012 ISO Fees 1.00 LS $12,000.00 12,000$                        

FERC 397: Communication and Control Equipment 18,000$                        

39710 Communication Equipment 1.00 LS $18,000.00 18,000$                        

Subtotal: 10,880,000$                    
10.0% 1,090,000$                       Contractor OH&P 
2.5% 300,000$                          Contractor Insurance Program 
6.9% 370,000$                          State Sales Taxes on Matls 
0.0% ‐$                                   Excluded, Pricing basis = Q4 2015
0.0% ‐$                                   Interest During Construction (Excluded from OPCC)

MU Factor: 1.161 Total: 12,600,000$                     Total Estimated Construction Costs
Project Administration & Management
1 Construction Oversight & Mgt 1 LS 0.0% ‐$                                   Field Oversight (excluded)
2 Engineering 1 LS 0.0% ‐$                                   Detailed Design (excluded)
3 Permitting/Planning/Procurement 1 LS 0.0% ‐$                                   State/Federal Permits (excluded)
4 Scope Contingency / Market Conditions 1 LS 0.0% ‐$                                   Design definition/estimating/market (excluded)
5 Constr Contingency / Management Reserve 1 LS 0.0% ‐$                                   Changed field conditions, scope growth (excluded)

12,600,000$                    

Total Estimated Construction Costs 12,600,000$                    

Per AACE cost estimate guidelines Cost Range:  10,100,000$               16,400,000$                    
‐20% 30%

LAKE POWELL PIPELINE PROJECT

Bid Package HS 1 - Lake Powell Hydro Station 1
Currency: USD-United States-OCTOBER 2015 Dollar



Grand Total Price: 11,400,000$            

Item Description Quantity UOM Unit Price  Total Price Comments

FERC 331: Structure and Improvements 3,472,130$                      

331010 Overburden Excavation 47,155.00 CY $6.00 282,930$                         

331020 Rock Excavation 0.00 CY $0.00 -$                                 

331030 Fills, Backfill, Riprap, Bedding & Structural Fill 1.00 LS $205,000.00 205,000$                         

331040 Concrete, Powerhouse, Retaining Walls, Crane Support & Misc. 3,299.00 CY $800.00 2,639,200$                      

331050 Structural Steel and Miscellaneous Metals 1.00 LS $150,000.00 150,000$                         

331060 Architectural Treatment w/Interior Finishes 1.00 LS $120,000.00 120,000$                         

331070 Landscaping and Final Grade 1.00 LS $75,000.00 75,000$                           

FERC 332: Reservoirs, Dams and Waterways 1,110,000$                      

332000 Stoplogs 1.00 LS $100,000.00 100,000$                         

332010 High Pressure Bypass Bifurcation Piping 1.00 LS $35,000.00 35,000$                           

332020 Main Inlet Valve Vault 1.00 LS $75,000.00 75,000$                           

332030 Bypass Valve, Guard Valve, Controls 1.00 LS $900,000.00 900,000$                         

FERC 333: Waterwheels, Turbines and Generators 1,993,500$                      

333010 Turbines, TSV, Governor, Generator & Exciter 1.00 LS $1,754,500.00 1,754,500$                      

333060 Installation and Commissioning 1.00 LS $239,000.00 239,000$                         

FERC 334: Accessory Electrical Equipment 543,500$                         

33410 Main Unit Circuit Breakers & MV Switchgear 1.00 LS $72,000.00 72,000$                           

33411 Neutral Grounding Cubicle 1.00 LS $6,000.00 6,000$                             

33412 Station Service Transformer 1.00 LS $14,500.00 14,500$                           

33413 Station Service Switchgear 1.00 LS $18,000.00 18,000$                           

33414 Medium Voltage Cable 1.00 LS $13,000.00 13,000$                           

33415 Control and Protection 1.00 LS $72,000.00 72,000$                           

33416 Electrical Balance of Plant 1.00 LS $239,000.00 239,000$                         

33417 Installation 1.00 LS $109,000.00 109,000$                         

FERC 335: Miscellaneous Power  House Equipment 1,006,000$                      

33500 Unit Dewatering 1.00 LS $12,000.00 12,000$                           

33510 Station Drainage 1.00 LS $125,000.00 125,000$                         

33520 Raw Water System 1.00 LS $61,000.00 61,000$                           

33530 Treated Water System 1.00 LS -$                                 

33540 Station Sanitary 1.00 LS -$                                 

33550 Compressor/Air System 1.00 LS $100,000.00 100,000$                         

33551 Oil Systems 1.00 LS -$                                 

33552 HVAC 1.00 LS $180,000.00 180,000$                         

33553 Fire Protection 1.00 LS $12,000.00 12,000$                           

33554 Alarms 1.00 LS $0.00 -$                                 

33555 Water Gaging 1.00 LS $37,000.00 37,000$                           

33556 Main Crane and Rails 1.00 LS $354,000.00 354,000$                         

33557 Installation 1.00 LS $125,000.00 125,000$                         

FERC 336: Roads and Recreation Facilities 200,000$                         

33620 Roads, Parking and Fence 1.00 LS $200,000.00 200,000$                         

FERC 350-359: Transmission & Substation Facilities 1,498,000$                      

350010 Main Power Transformer 1.00 LS $138,000.00 138,000$                         2.5 MVA X'fmer per Garkane estimate

350020 Outdoor Substation 1.00 LS $1,198,000.00 1,198,000$                      

350021 ISO Fees 1.00 LS $12,000.00 12,000$                           

350022 Transmission Line 1.00 LS $150,000.00 150,000$                         34.5 kV

FERC 397: Communication and Control Equipment 18,000$                           

397010 Communication Equipment 1.00 LS $18,000.00 18,000$                           

Subtotal: 9,840,000$                        
10.0% 980,000$                            Contractor OH&P 
2.5% 270,000$                            Contractor Insurance Program 
6.9% 340,000$                            State Sales Taxes on Matls
0.0% ‐$                                      Excluded, Pricing basis = Q4 2015
0.0% ‐$                                      Interest During Construction (Excluded from OPCC)

MU Factor: 1.165 Total: 11,400,000$                       Total Estimated Construction Costs
Project Administration & Management
1 Construction Oversight & Mgt 1 LS 0.0% ‐$                                      Field Oversight (excluded)
2 Engineering 1 LS 0.0% ‐$                                      Detailed Design (excluded)
3 Permitting/Planning/Procurement 1 LS 0.0% ‐$                                      State/Federal Permits (excluded)
4 Scope Contingency / Market Conditions 1 LS 0.0% ‐$                                      Design definition/estimating/market (excluded)
5 Constr Contingency / Management Reserve 1 LS 0.0% ‐$                                      Changed field conditions, scope growth (excluded)

11,400,000$                      

Total Estimated Construction Costs 11,400,000$                      

Per AACE cost estimate guidelines Cost Range:  9,100,000$                 14,800,000$                      
‐20% 30%

LAKE POWELL PIPELINE PROJECT

Bid Package HS 2S - Lake Powell Hydro Station 2 (South)
Currency: USD-United States-OCTOBER 2015 Dollar



Grand Total Price: 11,600,000$           
Item Description Quantity UOM Unit Price  Total Price Comments

FERC 331: Structure and Improvements 3,638,305$                      

331010 Overburden Excavation 25,355.00 CY $6.00 152,130$                         

331020 Rock Excavation 11,319.00 CY $25.00 282,975$                         

331030 Fills, Backfill, Riprap, Bedding & Structural Fill 1.00 LS $210,000.00 210,000$                         

331040 Concrete, Powerhouse, Retaining Walls, Crane Support & Misc. 3,299.00 CY $800.00 2,639,200$                      

331050 Structural Steel and Miscellaneous Metals 1.00 LS $156,000.00 156,000$                         

331060 Architectural Treatment w/Interior Finishes 1.00 LS $120,000.00 120,000$                         

331070 Landscaping and Final Grade 1.00 LS $78,000.00 78,000$                           

FERC 332: Reservoirs, Dams and Waterways 1,110,000$                      

332000 Stoplogs 1.00 LS $100,000.00 100,000$                         

332010 High Pressure Bypass Bifurcation Piping 1.00 LS $35,000.00 35,000$                           

332020 Main Inlet Valve Vault 1.00 LS $75,000.00 75,000$                           

332030 Bypass Valve, Guard Valve, Controls 1.00 LS $900,000.00 900,000$                         

FERC 333: Waterwheels, Turbines and Generators 2,005,250$                      

333010 Turbines, TSV, Governor, Generator & Exciter 1.00 LS $1,766,250.00 1,766,250$                      

333060 Installation and Commissioning 1.00 LS $239,000.00 239,000$                         

FERC 334: Accessory Electrical Equipment 556,510$                         

33410 Main Unit Circuit Breakers & MV Switchgear 1.00 LS $72,000.00 72,000$                           

33411 Neutral Grounding Cubicle 1.00 LS $6,000.00 6,000$                             

33412 Station Service Transformer 1.00 LS $15,760.00 15,760$                           

33413 Station Service Switchgear 1.00 LS $18,000.00 18,000$                           

33414 Medium Voltage Cable 1.00 LS $13,000.00 13,000$                           

33415 Control and Protection 1.00 LS $72,000.00 72,000$                           

33416 Electrical Balance of Plant 1.00 LS $250,750.00 250,750$                         

33417 Installation 1.00 LS $109,000.00 109,000$                         

FERC 335: Miscellaneous Power  House Equipment 1,006,000$                      

33500 Unit Dewatering 1.00 LS $12,000.00 12,000$                           

33510 Station Drainage 1.00 LS $125,000.00 125,000$                         

33520 Raw Water System 1.00 LS $61,000.00 61,000$                           

33530 Treated Water System 1.00 LS -$                                

33540 Station Sanitary 1.00 LS -$                                

33550 Compressor/Air System 1.00 LS $100,000.00 100,000$                         

33551 Oil Systems 1.00 LS -$                                

33552 HVAC 1.00 LS $180,000.00 180,000$                         

33553 Fire Protection 1.00 LS $12,000.00 12,000$                           

33554 Alarms 1.00 LS $0.00 -$                                

33555 Water Gaging 1.00 LS $37,000.00 37,000$                           

33556 Main Crane and Rails 1.00 LS $354,000.00 354,000$                         

33557 Installation 1.00 LS $125,000.00 125,000$                         

FERC 336: Roads and Recreation Facilities 200,000$                         

33620 Roads, Parking and Fence 1.00 LS $200,000.00 200,000$                         

FERC 350-359: Transmission & Substation Facilities 1,460,000$                      

350010 Main Power Transformer 1.00 LS $126,000.00 126,000$                         2.5 MVA per Garkane estimate

350020 Outdoor Substation 1.00 LS $1,229,000.00 1,229,000$                      

350021 12.47 kV Underground circuit 1.00 LS $93,000.00 93,000$                           

350022 ISO Fees 1.00 LS $12,000.00 12,000$                           

FERC 397: Communication and Control Equipment 18,000$                           

397010 Communication Equipment 1.00 LS $18,000.00 18,000$                           

Subtotal: 9,990,000$                       
10.0% 1,000,000$                        Contractor OH&P 
2.5% 270,000$                            Contractor Insurance Program 
6.9% 340,000$                            State Sales Taxes on Matls
0.0% ‐$                                     Excluded, Pricing basis = Q4 2015
0.0% ‐$                                     Interest During Construction (Excluded from OPCC)

MU Factor: 1.165 Total: 11,600,000$                      Total Estimated Construction Costs
Project Administration & Management
1 Construction Oversight & Mgt 1 LS 0.0% ‐$                                     Field Oversight (excluded)
2 Engineering 1 LS 0.0% ‐$                                     Detailed Design (excluded)
3 Permitting/Planning/Procurement 1 LS 0.0% ‐$                                     State/Federal Permits (excluded)
4 Scope Contingency / Market Conditions 1 LS 0.0% ‐$                                     Design definition/estimating/market (excluded)
5 Constr Contingency / Management Reserve 1 LS 0.0% ‐$                                     Changed field conditions, scope growth (excluded)

11,600,000$                     

Total Estimated Construction Costs 11,600,000$                     

Per AACE cost estimate guidelines Cost Range:  9,300,000$                 15,100,000$                     
‐20% 30%

LAKE POWELL PIPELINE PROJECT

Currency: USD-United States-OCTOBER 2015 Dollar

Bid Package HS 3 - Lake Powell Hydro Station 3



Grand Total Price: 18,400,000$         

Item Description Quantity UOM Unit Price  Total Price Comments

FERC 331: Structure and Improvements 1,648,216$                   

331010 Overburden Excavation 25,311.00 CY $6.00 151,866$                      

331020 Rock Excavation 10,254.00 CY $25.00 256,350$                      

331030 Fills, Backfill, Riprap, Bedding & Structural Fill 1.00 LS $210,000.00 210,000$                      

331040 Concrete, Powerhouse, Retaining Walls, Crane Support & Misc. 845.00 CY $800.00 676,000$                      

331050 Structural Steel and Miscellaneous Metals 1.00 LS $156,000.00 156,000$                      

331060 Architectural Treatment w/Interior Finishes 1.00 LS $120,000.00 120,000$                      

331070 Landscaping and Final Grade 1.00 LS $78,000.00 78,000$                        

FERC 332: Reservoirs, Dams and Waterways 1,110,000$                   

332000 Stoplogs 1.00 LS $100,000.00 100,000$                      

332010 High Pressure Bypass Bifurcation Piping 1.00 LS $35,000.00 35,000$                        

332020 Main Inlet Valve Vault 1.00 LS $75,000.00 75,000$                        

332030 Bypass Valve, Guard Valve, Controls 1.00 LS $900,000.00 900,000$                      

FERC 333: Waterwheels, Turbines and Generators 1,818,500$                   

333010 Turbines, TSV, Governor, Generator & Exciter 1.00 LS $1,579,500.00 1,579,500$                   

333060 Installation and Commissioning 1.00 LS $239,000.00 239,000$                      

FERC 334: Accessory Electrical Equipment 543,500$                      

33410 Main Unit Circuit Breakers & MV Switchgear 1.00 LS $72,000.00 72,000$                        

33411 Neutral Grounding Cubicle 1.00 LS $6,000.00 6,000$                          

33412 Station Service Transformer 1.00 LS $14,500.00 14,500$                        

33413 Station Service Switchgear 1.00 LS $18,000.00 18,000$                        

33414 Medium Voltage Cable 1.00 LS $13,000.00 13,000$                        

33415 Control and Protection 1.00 LS $72,000.00 72,000$                        

33416 Electrical Balance of Plant 1.00 LS $239,000.00 239,000$                      

33417 Installation 1.00 LS $109,000.00 109,000$                      

FERC 335: Miscellaneous Power  House Equipment 1,006,000$                   

33500 Unit Dewatering 1.00 LS $12,000.00 12,000$                        

33510 Station Drainage 1.00 LS $125,000.00 125,000$                      

33520 Raw Water System 1.00 LS $61,000.00 61,000$                        

33530 Treated Water System 1.00 LS -$                              

33540 Station Sanitary 1.00 LS -$                              

33550 Compressor/Air System 1.00 LS $100,000.00 100,000$                      

33551 Oil Systems 1.00 LS -$                              

33552 HVAC 1.00 LS $180,000.00 180,000$                      

33553 Fire Protection 1.00 LS $12,000.00 12,000$                        

33554 Alarms 1.00 LS $0.00 -$                              

33555 Water Gaging 1.00 LS $37,000.00 37,000$                        

33556 Main Crane and Rails 1.00 LS $354,000.00 354,000$                      

33557 Installation 1.00 LS $125,000.00 125,000$                      

FERC 336: Roads and Recreation Facilities 200,000$                      

33620 Roads, Parking and Fence 1.00 LS $200,000.00 200,000$                      

FERC 350-359: Transmission & Substation Facilities 9,520,000$                   

350010 Main Power Transformer 1.00 LS $146,000.00 146,000$                      2.5 MVA X'fmer

350020 Outdoor Substation 1.00 LS $2,684,000.00 2,684,000$                   

350021 ISO Fees 1.00 LS $12,000.00 12,000$                        

350022 Transmission Line 1.00 LS $6,678,000.00 6,678,000$                   69 kV

FERC 397: Communication and Control Equipment 18,000$                        

397010 Communication Equipment 1.00 LS $18,000.00 18,000$                        

Subtotal: 15,860,000$                   
10.0% 1,590,000$                      Contractor OH&P 
2.5% 440,000$                          Contractor Insurance Program 
6.9% 540,000$                          State Sales Taxes on Matls
0.0% ‐$                                   Excluded, Pricing basis = Q4 2015
0.0% ‐$                                   Interest During Construction (Excluded from OPCC)

MU Factor: 1.165 Total: 18,400,000$                    Total Estimated Construction Costs
Project Administration & Management
1 Construction Oversight & Mgt 1 LS 0.0% ‐$                                   Field Oversight (excluded)
2 Engineering 1 LS 0.0% ‐$                                   Detailed Design (excluded)
3 Permitting/Planning/Procurement 1 LS 0.0% ‐$                                   State/Federal Permits (excluded)
4 Scope Contingency / Market Conditions 1 LS 0.0% ‐$                                   Design definition/estimating/market (excluded)
5 Constr Contingency / Management Reserve 1 LS 0.0% ‐$                                   Changed field conditions, scope growth (excluded)

18,400,000$                   

Total Estimated Construction Costs 18,400,000$                   

Per AACE cost estimate guidelines Cost Range:  14,700,000$               23,900,000$                   
‐20% 30%

LAKE POWELL PIPELINE PROJECT

Bid Package HS 4 Alt - Lake Powell Hydro Station 4-Alt
Currency: USD-United States-OCTOBER 2015 Dollar



Grand Total Price: 15,300,000$          

Item Description Quantity UOM Unit Price  Total Price Comments

FERC 331: Structure and Improvements 1,456,016$                    

331010 Overburden Excavation 9,761.00 CY $6.00 58,566$                         

331020 Rock Excavation 2,282.00 CY $25.00 57,050$                         

331030 Fills, Backfill, Riprap, Bedding & Structural Fill 1.00 LS $380,000.00 380,000$                       

331040 Concrete, Powerhouse, Retaining Walls, Crane Support & Misc. 758.00 CY $800.00 606,400$                       

331050 Structural Steel and Miscellaneous Metals 1.00 LS $156,000.00 156,000$                       

331060 Architectural Treatment w/Interior Finishes 1.00 LS $120,000.00 120,000$                       

331070 Landscaping and Final Grade 1.00 LS $78,000.00 78,000$                         

FERC 332: Reservoirs, Dams and Waterways 1,110,000$                    

332000 Stoplogs 1.00 LS $100,000.00 100,000$                       

332010 High Pressure Bypass Bifurcation Piping 1.00 LS $35,000.00 35,000$                         

332020 Main Inlet Valve Vault 1.00 LS $75,000.00 75,000$                         

332030 Bypass Valve, Guard Valve, Controls 1.00 LS $900,000.00 900,000$                       

FERC 333: Waterwheels, Turbines and Generators 2,786,000$                    

333010 Turbines, TSV, Governor, Generator & Exciter 1.00 LS $2,547,000.00 2,547,000$                    

333060 Installation and Commissioning 1.00 LS $239,000.00 239,000$                       

FERC 334: Accessory Electrical Equipment 612,000$                       

33410 Main Unit Circuit Breakers & MV Switchgear 1.00 LS $72,000.00 72,000$                         

33411 Neutral Grounding Cubicle 1.00 LS $6,000.00 6,000$                           

33412 Station Service Transformer 1.00 LS $22,000.00 22,000$                         

33413 Station Service Switchgear 1.00 LS $18,000.00 18,000$                         

33414 Medium Voltage Cable 1.00 LS $13,000.00 13,000$                         

33415 Control and Protection 1.00 LS $72,000.00 72,000$                         

33416 Electrical Balance of Plant 1.00 LS $300,000.00 300,000$                       

33417 Installation 1.00 LS $109,000.00 109,000$                       

FERC 335: Miscellaneous Power  House Equipment 1,006,000$                    

33500 Unit Dewatering 1.00 LS $12,000.00 12,000$                         

33510 Station Drainage 1.00 LS $125,000.00 125,000$                       

33520 Raw Water System 1.00 LS $61,000.00 61,000$                         

33530 Treated Water System 1.00 LS -$                               

33540 Station Sanitary 1.00 LS -$                               

33550 Compressor/Air System 1.00 LS $100,000.00 100,000$                       

33551 Oil Systems 1.00 LS -$                               

33552 HVAC 1.00 LS $180,000.00 180,000$                       

33553 Fire Protection 1.00 LS $12,000.00 12,000$                         

33554 Alarms 1.00 LS $0.00 -$                               

33555 Water Gaging 1.00 LS $37,000.00 37,000$                         

33556 Main Crane and Rails 1.00 LS $354,000.00 354,000$                       

33557 Installation 1.00 LS $125,000.00 125,000$                       

FERC 336: Roads and Recreation Facilities 200,000$                       

33620 Roads, Parking and Fence 1.00 LS $200,000.00 200,000$                       

FERC 350-359: Transmission & Substation Facilities 5,959,000$                    

350010 Main Power Transformer 1.00 LS $391,000.00 391,000$                       6.5 MVA X'fmer

350020 Outdoor Substation 1.00 LS $996,000.00 996,000$                       

350021 Transmission Line 1.00 LS $4,560,000.00 4,560,000$                    

350022 High Voltage Interconnection 1.00 LS -$                               Not required. Delete this line. Included in Contract W

350023 ISO Fees 1.00 LS $12,000.00 12,000$                         

FERC 397: Communication and Control Equipment 18,000$                         

397010 Communication Equipment 1.00 LS $18,000.00 18,000$                         

Subtotal: 13,150,000$                   
10.0% 1,320,000$                       Contractor OH&P 
2.5% 360,000$                          Contractor Insurance Program 
6.9% 450,000$                          State Sales Taxes on Matls
0.0% ‐$                                    Excluded, Pricing basis = Q4 2015
0.0% ‐$                                    Interest During Construction (Excluded from OPCC)

MU Factor: 1.165 Total: 15,300,000$                    Total Estimated Construction Costs
Project Administration & Management
1 Construction Oversight & Mgt 1 LS 0.0% ‐$                                    Field Oversight (excluded)
2 Engineering 1 LS 0.0% ‐$                                    Detailed Design (excluded)
3 Permitting/Planning/Procurement 1 LS 0.0% ‐$                                    State/Federal Permits (excluded)
4 Scope Contingency / Market Conditions 1 LS 0.0% ‐$                                    Design definition/estimating/market (excluded)
5 Constr Contingency / Management Reserve 1 LS 0.0% ‐$                                    Changed field conditions, scope growth (excluded)

15,300,000$                   

Total Estimated Construction Costs 15,300,000$                   

Per AACE cost estimate guidelines Cost Range:  12,200,000$               19,900,000$                   
‐20% 30%

LAKE POWELL PIPELINE PROJECT

Currency: USD-United States-OCTOBER 2015 Dollar

Bid Package HS SH - Lake Powell Sand Hollow Hydro Station



Grand Total Price: 48,500,000$             

Item Description Quantity UOM Unit Price  Total Price Comments

1 Mobilization and Demobilization 1 LS $1,797,417.50  $                       1,797,418 

1.01 Erosion & Sediment Control 1 LS $217,500.00  $                          217,500 

2 Clearing and Grubbing and Stripping 25 ACRES $2,500.00  $                            62,500 

4a Grout Mobilization and Demobilization 1 LS $25,000.00  $                            25,000 

4b Drilling Rock 45,000 LF $28.00  $                       1,260,000 

4c Pressure Testing 1600 HRS $150.00  $                          240,000 

4d Grout Hole Connections 800 EA $150.00  $                          120,000 

4e Placing Grout 45,000 Bags $28.00  $                       1,260,000 

4f Cement 45,000 Bags $15.00  $                          675,000 

5 Excavation, Cutoff Trench, Rock 30,000 CY $15.00  $                          450,000 

6 Excavation Foundation, Common 180,700 CY $2.50  $                          451,750 

7 Rock Foundation Preparation 22,300 SY $30.00  $                          669,000 

8 Cutoff Slot Trench 2,400 LF $500.00  $                       1,200,000 

9 Channel Excavation, Unclassified 2,309,000 CY $5.00  $                     11,545,000 

10 Earthfill, Zone I 200,800 CY $2.50  $                          502,000 

11 Earthfill, Zone IV 1,507,000 CY $3.50  $                       5,274,500 

12 Sand Filter, Zone II 46,000 CY $30.00  $                       1,380,000 

13 Sand and Gravel Drain, Zone III 43,500 CY $30.00  $                       1,305,000 

14 Riprap and Bedding 53,000 CY $23.50  $                       1,245,500 

15 Reservoir Lining 114 ACRES $44,000.00  $                       5,016,000 

16 Channel Lining 190,000 CY $6.00  $                       1,140,000 

17 Spillway 1 LS $150,000.00  $                          150,000 

18 Outlet Works 1 LS $250,000.00  $                          250,000 

19 Instrumentation 1 LS $100,000.00  $                          100,000 

Subtotal: 36,336,168$                       
10.0% 3,630,000$                          Contractor OH&P
2.5% 1,000,000$                          Contractor Insurance Program 
6.9% 1,240,000$                          State Sales Taxes on Matls (Assume 50% of total is taxable)
15.0% 6,330,000$                          Escalation to Q4 2015
0.0% ‐$                                        Interest During Construction (Excluded from OPCC)

MU Factor: 1.335 Total: 48,500,000$                        Total Estimated Construction Costs

Total Estimated Construction Costs  48,500,000$                       

Per AACE cost estimate guidelines Cost Range:  38,800,000$               63,100,000$                       
‐20% 30%

LAKE POWELL PIPELINE PROJECT

Bid Package K Alt PS SD - Lake Powell Hurricane Cliffs Pumped Storage South Dam of Forebay
Currency: USD-United States-OCTOBER 2015 Dollar



Grand Total Price: 3,800,000$          

Item Description Quantity UOM Unit Price  Total Price Comments

1 Mobilization and Demobilization 1 LS $124,340.00  $                    124,340 

1.1 Erosion & Sediment 1 LS $130,500.00  $                    130,500 

2 Clearing and Grubbing and Stripping 25 ACRES $2,500.00  $                      62,500 

4a Grout Mobilization and Demobilization 1 LS $25,000.00  $                      25,000 

4b Drilling Rock 8,000 LF $28.00  $                    224,000 

4c Pressure Testing 400 HRS $150.00  $                      60,000 

4d Grout Hole Connections 200 EA $150.00  $                      30,000 

4e Placing Grout 8,000 Bags $32.00  $                    256,000 

4f Cement 8,000 Bags $15.00  $                    120,000 

5 Excavation, Cutoff Trench, Rock 10,000 CY $15.00  $                    150,000 

6 Excavation Foundation, Common 8,000 CY $2.50  $                      20,000 

7 Rock Foundation Preparation 22,300 SY $36.00  $                    802,800 

8 Cutoff Slot Trench 800 LF $500.00  $                    400,000 

9 Earthfill, Zone I 9,800 CY $2.50  $                      24,500 

11 Earthfill, Zone IV 35,200 CY $3.50  $                    123,200 

12 Sand Filter, Zone II 3,300 CY $30.00  $                      99,000 

13 Sand and Gravel Drain, Zone III 2,800 CY $30.00  $                      84,000 

14 Riprap and Bedding 3,700 CY $23.50  $                      86,950 

15 Instrumentation 1 LS $50,000.00  $                      50,000 

Subtotal: 2,872,790$                    
10.0% 290,000$                         Contractor OH&P 
2.5% 80,000$                           Contractor Insurance Program 
6.95% 100,000$                         State Sales Taxes on Matls (Assume 50% of total is taxable)
15.0% 500,000$                         Escalation to Q4 2015
0.0% ‐$                                  Interest During Construction (Excluded from OPCC)

MU Factor: 1.323 Total: 3,800,000$                     Total Estimated Construction Costs

Total Estimated Construction Costs  3,800,000$                    

Per AACE cost estimate guidelines Cost Range:  3,000,000$                 4,900,000$                    
‐20% 30%

LAKE POWELL PIPELINE PROJECT

Bid Package K Alt PS ND - Lake Powell Hurricane Cliffs Pumped Storage North Dam of Forebay
Currency: USD-United States-DECEMBER 2009 Dollar



Grand Total Price: 21,200,000$           

Item Description Quantity UOM Unit Price  Total Price Comments

1 Mobilization and Demobilization 1 LS $785,372.50  $                        785,373 

1.1 Erosion & Sediment Control 1 LS $217,500.00  $                        217,500 

2 Clearing and Grubbing and Stripping 25 ACRES $2,500.00  $                          62,500 

4a Grout Mobilization and Demobilization 1 LS $50,000.00  $                          50,000 

4b Drilling Rock 45,000 LF $28.00  $                     1,260,000 

4c Pressure Testing 1600 HRS $150.00  $                        240,000 

4d Grout Hole Connections 800 EA $150.00  $                        120,000 

4e Placing Grout 45,000 Bags $30.00  $                     1,350,000 

4f Cement 45,000 Bags $15.00  $                        675,000 

5 Excavation, Cutoff Trench, Rock 18,500 CY $15.00  $                        277,500 

6 Excavation Foundation, Common 36,400 CY $2.50  $                          91,000 

7 Rock Foundation Preparation 22,300 SY $30.00  $                        669,000 

8 Cutoff Slot Trench 3,700 LF $250.00  $                        925,000 

9 Earthfill, Zone I 304,700 CY $2.50  $                        761,750 

11 Earthfill, Zone IV 969,400 CY $3.50  $                     3,392,900 

12 Sand Filter, Zone II 56,400 CY $30.00  $                     1,692,000 

13 Sand and Gravel Drain, Zone III 59,900 CY $30.00  $                     1,797,000 

14 Riprap 43,000 CY $23.50  $                     1,010,500 

15 Spillway 1 LS $150,000.00  $                        150,000 

16 Outlet Works 1 LS $250,000.00  $                        250,000 

17 Instrumentation 1 LS $100,000.00  $                        100,000 

Subtotal: 15,877,023$                      
10.0% 1,590,000$                         Contractor OH&P 
2.5% 440,000$                             Contractor Insurance Program 
6.95% 550,000$                             State Sales Taxes on Matls (Assume 50% of total is taxable)
15.0% 2,770,000$                         Escalation to Q4 2015
0.0% ‐$                                      Interest During Construction (Excluded from OPCC)

MU Factor: 1.335 Total: 21,200,000$                       Total Estimated Construction Costs

Total Estimated Construction Costs  21,200,000$                      

Per AACE cost estimate guidelines Cost Range:  17,000,000$                 27,600,000$                      
‐20% 30%

LAKE POWELL PIPELINE PROJECT

Bid Package K Alt PS Afterbay - Lake Powell Hurricane Cliffs Pumped Storage Afterbay
Currency: USD-United States-OCTOBER 2015 Dollar



Grand Total Price: 123,600,000$              

Item Description Quantity UOM Unit Price  Total Price Comments

6,185,900$                           

10 Intake Excavation 26,500 CY $36.00 954,000$                                 
20 Intake backfill 16,600 CY $15.00 249,000$                                 
30 Intake structure Resteel 526,500 LB $1.60 842,400$                                 
40 Intake structure Concrete 3,510 CY $550.00 1,930,500$                              
50 Intake Trash racks 1 LS $2,210,000.00 2,210,000$                              

5,524,015$                           

100 Excavate 22x22  2,384 CY $180.00 429,147$                                 
110 Grade area top of Gate shaft 1 LS $25,000.00 25,000$                                    
120 12 inch Pilot Hole 133 VF $530.00 70,490$                                    
130 6 foot Dia. Raise Bore 139 CY $1,750.00 243,612$                                 
140 Slash Down Gate Shaft to 23 feet Dia. 1,906 CY $200.00 381,267$                                 
150 Gate Shaft Concrete 500 CY $750.00 375,000$                                 
160 Tunnel Concrete 150 CY $750.00 112,500$                                 
170 Gate Shaft Gates and Guilds 1 LS $3,887,000.00 3,887,000$                              

7,900,000$                           

200 Low Pressure Excavate Tunnel 25,360 CY $125.00 3,170,000$                              
210 Low Pressure Tunnel Concrete 8,600 CY $550.00 4,730,000$                              

2,207,632$                           

300 Grade Top Area of Surge Shaft 1 LS $50,000.00 50,000$                                    
310 12 inch pilot Hole 275 VF $530.00 145,750$                                 
320 6 Foot Dia. Raise Bore 288 CY $1,750.00 503,708$                                 
330 Slash Down Gate Shaft to 22 feet Dia. 3,942 CY $200.00 788,333$                                 
340 Dispose Of Shaft  Muck 4,230 CY $20.00 84,590$                                    
340 Shaft Concrete 1,155 CY $550.00 635,250$                                 

11,495,110$                         

400 12 inch Pilot Hole 600 VF $530.00 318,000$                                 
410 6 foot Dia. Raise bore 628 CY $1,750.00 1,099,000$                              
415 Slash Down Gate Shaft to 22 feet Dia. 8,600 CY $200.00 1,720,000$                              
425 Steel Lining  445ft 369.3 TN $8,500.00 3,139,050$                              
430 Concrete shaft and Elbows 2,790 CY $550.00 1,534,500$                              
440 Shaft Grouting 1 LS $3,500,000.00 3,500,000$                              
450 Dispose of shaft muck 9,228 CY $20.00 184,560$                                 

26,122,320$                         

500 Excavate High Pressure Tunnel 23,040 CY $125.00 2,880,000$                              
510 Steel Lining  2,301.12 TN $8,500.00 19,559,520$                            
520 Concrete tunnel 6,696 CY $550.00 3,682,800$                              

106,185$                              

600 Excavate 35 feet 869 CY $10.00 8,685$                                      
610 Install Steel Transition TN ‐$                                           included above
620 Concrete Transition 195 CY $500.00 97,500$                                    

34,188,475$                         

700 Access Roads 1                      LS $50,000.00 50,000$                                    
705 Excavation for Buried Penstock 34,650           CY $25.00 866,250$                                 
710 Lay Steel Penstock 3,566.1          TN $8,500.00 30,311,850$                            
720 Backfill Buried Penstock 31,185           CY $45.00 1,403,325$                              
730 Remove spiders from Penstock 1,310              LF $55.00 72,050$                                    
750 Penstock Concrete Anchor Block 110 lf 2,970 CY $500.00 1,485,000$                              

4,527,006$                           

1000 12 inch Pilot Hole 95 VF $530.00 50,350$                                    
1010 6 foot Dia. Raise Bore 99 CY $1,750.00 174,008$                                 
1020 Slash Down Gate Shaft to 16 feet Dia. 901 CY $200.00 180,148$                                 
1030 Gate Shaft Concrete 450 CY $550.00 247,500$                                 
1040 Gate Shaft Gates and Guilds 1 LS $3,875,000.00 3,875,000$                              

4,028,285$                           

1100 Excavate Draft Tube tunnels all 350 ft 8,607 CY $125.00 1,075,875$                               for two
1110 Steel Lining draft tube & const tunnel  336lf 152.5 TN $8,500.00 1,295,910$                               for two
1120 Concrete Backfill Steel Lining  336 ft 1,150 CY $350.00 402,500$                                  for two
1121 Concrete Lining Draft Tube Tunnel 300ft 2,280 CY $550.00 1,254,000$                               for two

470,500$                              

1200 Excavate Construction Shaft 1,147              CY $250.00 286,750$                                 
1210 Shotcrete  105                 CY $850.00 89,250$                                    
1220 Rock bolts 2,700              LF $35.00 94,500$                                    

3,620,000$                           

1300 Intake Excavation 3,000              CY $75.00 225,000$                                 
1310 Intake backfill 1,000              CY $45.00 45,000$                                    
1320 Intake structure Resteel 375,000         LB $1.60 600,000$                                 
1330 Intake structure Concrete 2,500              CY $500.00 1,250,000$                              
1340 Intake Trash racks 1                      LS $1,500,000.00 1,500,000$                              

Subtotal: 106,380,000$                          
10.0% 10,640,000$                             Contractor OH&P
2.5% 2,930,000$                                Contractor Insurance Program 
6.9% 3,640,000$                                State Sales Taxes on Matls (Assume 50% of total is taxable)
0.0% ‐$                                            Excluded, Pricing basis = Q4 2015
0.0% ‐$                                            Interest During Construction (Excluded from OPCC)

MU Factor: 1.162 Total: 123,600,000$                           Total Estimated Construction Costs

Total Estimated Construction Costs  123,600,000$                          

Per AACE cost estimate guidelines Cost Range:  98,900,000$                  160,700,000$                          
‐20% 30%

LAKE POWELL PIPELINE PROJECT

Bid Package L Alt - Lake Powell Hurricane Cliffs Pumped Storage Tunnels, Shafts & Penstock
Currency: USD-United States-OCTOBER 2015 Dollar

Draft Tube Structure 

Draft Tube Construction Shaft  15ft exc  175vft

Draft Tube Tunnel 350Ft  15ft exc

Draft Tube Stoplog Shaft  95vft  12.5ft x 12.5 ft

Buried Penstock  9.4ft to 15.5ft  1310lf

Transition from 18ft tunnel to 15.5ft Penstock

High Pressure Tunnel 18ft fin,22 ft exc  1440ft

Pressure Shaft 18ft fin,22 ft exc   600 vft

Surge Shaft  275 vft  18ft fin, 22 exc    275vft

Low Pressure Tunnel  18ft fin/22ft exc, 1,585lf

Intake Gate Shaft 133 lf

Intake Structure



Grand Total Price: 45,700,000$            

Item Description Quantity UOM Unit Price  Total Price Comments

6,736,100$                      

100 Powerhouse Mass Excavation 73,500.00 CY $10.00 735,000$                         

110 Powerhouse Structure Excavation 6,100.00 CY $25.00 152,500$                         

120 Tailrace Channel Excavation 16,600.00 CY $15.00 249,000$                         

130 Powerhouse Concrete 5,300.00 CY $800.00 4,240,000$                      

140 Powerhouse Structural Steel Roof 6,720.00 SF $150.00 1,008,000$                      

150 Architectural Treatments 1.00 LS $150,000.00 150,000$                         

151 Landscaping and Final Grading 96,000.00 SF $2.10 201,600$                         

16,816,000$                    

200 Turbine, Inlet Valve and Governor 1.00 LS $8,836,000.00 8,836,000$                      

210 Generator and Excitation 1.00 LS $5,100,000.00 5,100,000$                      

220 Controls 1.00 LS $478,000.00 478,000$                         

230 Installation and Commissioning 1.00 LS $1,433,000.00 1,433,000$                      

235 High Pressure Bypass Bifurcation Piping 1.00 LS $73,000.00 73,000$                           

240 Bypass Valve, Guard Valve, Controls 1.00 LS $896,000.00 896,000$                         

1,457,200$                      

300 Switchgear Equipment 1.00 LS $298,500.00 298,500$                         

310 Station Service 1.00 LS $86,000.00 86,000$                           

320 Power Control and Instrumentation Cables 1.00 LS $375,500.00 375,500$                         

330 MCCs 1.00 LS $95,600.00 95,600$                           

340 Lighting System 1.00 LS $72,000.00 72,000$                           

350 208/120 Panels 1.00 LS $12,000.00 12,000$                           

360 Back-up Generator 1.00 LS $89,600.00 89,600$                           

370 Battery Charger and UPS System 1.00 LS $136,700.00 136,700$                         

380 Installation 1.00 LS $291,300.00 291,300$                         

7,894,000$                      

400 Unit Dewatering 1.00 LS $25,000.00 25,000$                           

410 Station Drainage 1.00 LS $2,450,000.00 2,450,000$                      

420 Raw Water System 1.00 LS $1,500,000.00 1,500,000$                      

430 Treated Water System 1.00 LS -$                                 

440 Station Sanitary 1.00 LS $60,000.00 60,000$                           

450 Compressor/Air System 1.00 LS $370,000.00 370,000$                         

451 Oil Systems 1.00 LS -$                                 

452 HVAC 1.00 LS $860,000.00 860,000$                         

453 Fire Protection 1.00 LS $125,000.00 125,000$                         

454 Alarms 1.00 LS -$                                 

455 Water Gaging 1.00 LS $74,000.00 74,000$                           

456 Main Crane and Rails 1.00 LS $1,770,000.00 1,770,000$                      

457 Installation 1.00 LS $660,000.00 660,000$                         

255,000$                         

500 Access Road and Parking Area 1.00 LS $240,000.00 240,000$                         

520 Fencing 1.00 LS $15,000.00 15,000$                           

6,118,700$                      

600 Main Power Transformer 1.00 LS $2,460,000.00 2,460,000$                      39 MVA X'fmer

610 Outdoor Substation 1.00 LS $996,000.00 996,000$                         

611 Transmission Line 1.00 LS $2,650,000.00 2,650,000$                      69 kV

612 ISO Fees 1.00 LS $12,700.00 12,700$                           

90,000$                           

700 Communication Equipment 1.00 LS $90,000.00 90,000$                           

Subtotal: 39,370,000$                       
10.0% 3,940,000$                          Contractor OH&P 
2.5% 1,080,000$                          Contractor Insurance Program 
6.9% 1,350,000$                          State Sales Taxes on Matls 
0.0% ‐$                                      Excluded, Pricing basis = Q4 2015
0.0% ‐$                                      Interest During Construction (Excluded from OPCC)

MU Factor: 1.161 Total: 45,700,000$                        Total Estimated Construction Costs
Project Administration & Management
1 Construction Oversight & Mgt 1 LS 0.0% ‐$                                      Field Oversight (excluded)
2 Engineering 1 LS 0.0% ‐$                                      Detailed Design (excluded)
3 Permitting/Planning/Procurement 1 LS 0.0% ‐$                                      State/Federal Permits (excluded)
4 Scope Contingency / Market Conditions 1 LS 0.0% ‐$                                      Design definition/estimating/market (excluded)
5 Constr Contingency / Management Reserve 1 LS 0.0% ‐$                                      Changed field conditions, scope growth (excluded)

45,700,000$                       

Total Estimated Construction Costs  45,700,000$                       

Per AACE cost estimate guidelines Cost Range:  36,600,000$               59,400,000$                       
‐20% 30%

LAKE POWELL PIPELINE PROJECT

Bid Package M - Lake Powell Hurricane Cliffs Peaking Hydrostation
Currency: USD-United States-OCTOBER 2015 Dollar

Powerhouse Structure

Turbines and Generators

Accessory Electrical Equipment

Misc Powerhouse Equipment

Roads, Parking, Fence

Transmission & Substation

Communication and Control Equipment



Grand Total Price: 10,100,000$         

Item Description Quantity UOM Unit Price  Total Price Comments

Job Setup   1,104,801$                  

100 Mobilization 1.00 LS $100,000.00 100,000$                      
110 Develop & Reclaim Construction Staging Areas 1.00 LS $216,000.00 216,000$                      
120 Develop Water Source & Operate 1.00 LS $500,000.00 500,000$                      
130 Pipeline Access 5,300.00 SY $9.58 50,751$                         
140 Dust & Road Maintenance 920.00 HRS $258.75 238,050$                      

Storm Water Control   120,175$                     

200 Stone Entrances 1.00 LS $29,552.80 29,553$                         
210 Silt Fence 36,750.00 LF $1.70 62,583$                         
220 Straw Bales 1,000.00 LF $28.04 28,039$                         

Main Line Pipeline   4,770,292$                  

300 Furnish Steel Pipe 36,750.00 LF $65.61 2,411,065$                   
301 Make Right of Way 36,750.00 LF $6.74 247,799$                      
305 24" Unload/Stage/String Pipe Matls 36,750.00 LF $3.00 110,320$                      
310 24" ‐Trench Exc/ Pipe Lay ‐ 36,750.00 LF $6.55 240,713$                      
320 24" Weld Joints 735.00 EA $341.61 251,080$                      
325 Joint Treatment  735.00 EA $158.10 116,206$                      
335  Pipe Zone Backfill  3/4in Minus Native 35,060.00 CY $34.95 1,225,347$                   
340 One Foot Above Pipe Native Backfill  12in Minus 37,969.00 CY $2.48 94,163$                         
345 Welding Inspection & Testing 92.00 DAY $800.00 73,600$                         

Small Drainage Crossings   24,125$                       

350 Place Riprap 6ft x 11ft Downstream of Small Drainage 420.00 LF $57.44 24,125$                         

Roadway Crossings Paved   67,339$                       

600 Road Base 230.00 LF $59.45 13,672$                         
610 Asphalt 230.00 LF $233.33 53,667$                         

Roadway Crossings Unpaved   18,099$                       

800 Roadway Crossing Unpaved 76.00 LF $238.15 18,099$                         

Pipeline Appurtenances   470,386$                     

905 Drain Valve & Structure 2.00 EA $48,748.22 97,496$                         
906 2 in & 3 in  Air Release Valve & Structure 17.00 EA $15,120.00 257,040$                      
920 Pipeline Markers 37.00 EA $350.00 12,950$                         
925 Cathodic Protection 36,750.00 LF $2.80 102,900$                      

Pipeline Restoration   584,758$                     

930 Grade Corridor & Dress 36,750.00 LF $6.14 225,667$                      
931 Seeding 36,750.00 LF $9.09 334,091$                      
932 Replace Fencing 5,000.00 LF $5.00 25,000$                         

Indirect Costs   1,693,370$                  

9900 Project Management 5.00 MO $40,000.00 200,000$                      
9905 Field Engineering 5.00 MO $30,000.00 150,000$                      
9910 Surveying 5.00 MO $21,471.04 107,355$                      
9920 Safety 5.00 MO $18,089.78 90,449$                         
9921 Traffic Control 7.00 Miles $75,000.00 525,000$                      
9922 Security 5.00 MO $5,500.00 27,500$                         
9925 Consultants 1.00 LS $25,000.00 25,000$                         
9930 Administration 5.00 MO $5,120.00 25,600$                         
9935 Equipment 5.00 MO $48,539.74 242,699$                      
9940 Administration Costs 5.00 MO $46,127.23 230,636$                      
9945 Office Shop Setup 1.00 LS $55,131.26 55,131$                         
9950 Unload Setup 1.00 LS $4,000.00 4,000$                           
9955 As‐Builts/O&M Manuals 1.00 LS $10,000.00 10,000$                         

Subtotal: 8,853,345$                    
10.0% 890,000$                        Contractor OH&P 
2.5% 240,000$                        Contractor Insurance Program 
6.95% 137,516$                       
0.0% ‐$                                
0.0% ‐$                                 Interest During Construction (Excluded from OPCC)

MU Factor: 1.141 Total: 10,100,000$                   Total Estimated Construction Costs

Total Estimated Construction Costs  10,100,000$                  

Per AACE cost estimate guidelines Cost Range:  8,100,000$               13,100,000$                  
‐20% 30%

LAKE POWELL PIPELINE PROJECT

Bid Package R - Kane County  Pipeline from South Alignment to WTP
Currency: USD-United States-OCTOBER 2015 Dollar



Grand Total Price: 9,700,000$           

Item Description Quantity UOM  Unit Price  Total Price Comments

Job Setup   -$                              

1 Mobilization 1.00 LS $0 -$                              

2 Develop & Reclaim Construction Staging Areas 1.00 EA $0 -$                              

Glen Canyon Switchyard   2,533,633$                   

3 69 kV line from Glen Canyon to Switch station 1.00 LS $296,458 296,458$                      Added line item from utility report (Overhead option)

4 69 kV Switch Station 1.00 LS $2,237,175 2,237,175$                   Added line item from utility report

Intake Pump Station   3,552,567$                   

5 69 kV line from Switch station to IPS 1.00 LS $231,839 231,839$                      Added line item from utility report (Overhead option)

6 69 kV IPS substation 1.00 LS $3,320,728 3,320,728$                   Added line item from utility report

Booster Pump Station 1   3,565,321$                   

7 69 kV line from Switch station to BPS-1 1.00 LS $432,182 432,182$                      Added line item from utility report (Overhead option)

8 69 kV BPS 1 substation 1.00 LS $3,133,139 3,133,139$                   Added line item from utility report

Subtotal: 9,651,521$                     
0.0% ‐$                                  Contractor OH&P 
0.0% ‐$                                  Contractor Insurance Program
0.0% ‐$                                  State Sales Taxes on Matls (Assume 50% of total is taxable)
0.0% ‐$                                  Escalation Excluded, Pricing basis = Q4 2015
0.0% ‐$                                  Interest During Construction (Excluded from OPCC)

MU Factor: 1.160 Total: 9,700,000$                      Total Estimated Construction Costs

Total Estimated Construction Costs 9,700,000$                     

Per AACE cost estimate guidelines Cost Range:  7,800,000$                12,600,000$                   
‐20% 30%

LAKE POWELL PIPELINE PROJECT

Bid Package T - Page Electric Transmission System Upgrades
Currency: USD-United States-OCTOBER 2015 Dollar



Grand Total Price: 67,000,000$           
Item Description Quantity UOM  Unit Price  Total Price Comments

Job Setup   -$                               

100 Mobilization 1.00 LS $0 -$                               

110 Develop & Reclaim Construction Staging Areas 1.00 EA $0 -$                               

Glen Canyon Switchyard and Line   40,317,096$                  

200 Add 230 kV line position in WAPA yard 1.00 LS $4,637,096 4,637,096$                    Added line item from utility report

201 230 kV line from Glen Canyon to Buckskin 1.00 LS $35,680,000 35,680,000$                  

Booster Pump Station 2   9,889,104$                    

300 3 Breaker Ring Bus for Line to BPS-2 1.00 LS $2,965,847 2,965,847$                    Added line item from utility report

301 138 kV line from BPS Switchyard to BPS 2 substation 1.00 LS $4,760,000 4,760,000$                    

302 New 138/4.16 kV BPS -2 substation, 10 MVA X'fmer 1.00 LS $2,163,257 2,163,257$                    Added line item from utility report

Booster Pump Station 3(Alt)   10,265,690$                  

400 3 Breaker Ring Bus for Line to BPS-3(Alt) 1.00 LS $2,965,847 2,965,847$                    Added line item from utility report

401 138 kV line from BPS3(ALT) switchyard to BPS3(ALT) substation 1.00 LS $4,900,000 4,900,000$                    Added line item from utility report

402 New 138/4.16 kV BPS-3(Alt) substation, 15 MVA X'fmer 1.00 LS $2,399,843 2,399,843$                    Added line item from utility report

Booster Pump Station 4(Alt)   6,177,991$                    

500 24.9 kV UG line from Paria Substation to BPS-4(ALT) substation 1.00 LS $204,032 204,032$                       

501 New 24.9/4.16 KV substation, 15 MVA X'fmer 1.00 LS $1,743,761 1,743,761$                    Added line item from utility report

502 Paria substation expansion 1.00 LS $4,230,198 4,230,198$                    Added line item from utility report

Hydro Station 1   41,792$                         

Modification to existing line for loop-in loop-out connection 1.00 LS $41,792 41,792$                         

Hydro Station 2 (South or Highway)   169,555$                       

Utility Upgrades 1.00 LS $169,555 169,555$                       

Hydro Station 3   140,689$                       

Twin Cities Substation Expansion 1.00 LS $140,689 140,689$                       

Subtotal: 67,001,917$                    
0.0% ‐$                                    Contractor OH&P 
0.0% ‐$                                    Contractor Insurance Program
0.0% ‐$                                    State Sales Taxes on Matls (Assume 50% of total is taxable)
0.0% ‐$                                    Escalation Excluded, Pricing basis = Q4 2015
0.0% ‐$                                    Interest During Construction (Excluded from OPCC)

MU Factor: 1.162 Total: 67,000,000$                     Total Estimated Construction Costs

Total Estimated Construction Costs 67,000,000$                    

Per AACE cost estimate guidelines Cost Range:  53,600,000$               87,100,000$                    
‐20% 30%

LAKE POWELL PIPELINE PROJECT

Bid Package U - Garkane Power Transmission System Upgrades
Currency: USD-United States-OCTOBER 2015 Dollar



Grand Total Price: 5,300,000$                     
Item Description Quantity UOM  Unit Price  Total Price Comments

Job Setup   -$                                          

100 Mobilization 1.00 LS $0.00 -$                                          

110 Develop & Reclaim Construction Staging Areas 1.00 EA $0.00 -$                                          

Hydro Station 4   5,257,308$                               

200 Windy Ridge substation and network upgrades 1.00 LS $5,257,307.93 5,257,308$                               Added line item from Utility Report

Subtotal: 5,257,308$                                  
0.0% ‐$                                                Contractor OH&P 
0.0% ‐$                                                Contractor Insurance Program
0.0% ‐$                                                State Sales Taxes on Matls (Assume 50% of total is taxable)
0.0% ‐$                                                Escalation Excluded, Pricing basis = Q4 2015
0.0% ‐$                                                Interest During Construction (Excluded from OPCC)

MU Factor: 1.170 Total: 5,300,000$                                   Total Estimated Construction Costs

Total Estimated Construction Costs 5,300,000$                                  

Per AACE cost estimate guidelines Cost Range:  4,200,000$                   6,900,000$                                  
‐20% 30%

LAKE POWELL PIPELINE PROJECT

Bid Package V - PacifiCorp Transmission System Upgrades
Currency: USD-United States-OCTOBER 2015 Dollar



Grand Total Price: 6,000,000$                   
Item Description Quantity UOM  Unit Price  Total Price Comments

Job Setup   -$                                        

100 Mobilization 1.00 LS $0.00 -$                                        

110 Develop & Reclaim Construction Staging Areas 1.00 EA $0.00 -$                                        

Hurricane Cliffs Peaking   5,091,408$                             

200 3 Breaker Ring Bus Switchyard next to Sand Hollow 1.00  LS $2,582,341.53 2,582,342$                             Added line item from Utility Report

201 Dixie Substation Upgrades - 3 breaker ring bus 1.00  LS $2,509,066.40 2,509,066$                             Added line item from Utility Report

Sand Hollow Hydro Station   946,888$                                

400 Dixie Substation Upgrades 1.00  LS $946,888.11 946,888$                                Added line item from Utility Report

Subtotal: 6,038,296$                               
0.0% ‐$                                             Contractor OH&P 
0.0% ‐$                                             Contractor Insurance Program
0.0% ‐$                                             State Sales Taxes on Matls (Assume 50% of total is taxable)
0.0% ‐$                                             Escalation Excluded, Pricing basis = Q4 2015
0.0% ‐$                                             Interest During Construction (Excluded from OPCC)

MU Factor: 1.162 Total: 6,000,000$                                Total Estimated Construction Costs

Total Estimated Construction Costs 6,000,000$                               

Per AACE cost estimate guidelines Cost Range:  4,800,000$                        7,800,000$                               
‐20% 30%

LAKE POWELL PIPELINE PROJECT

Bid Package WPK - Dixie Power Transmission System Upgrades
Currency: USD-United States-OCTOBER 2015 Dollar



SOUTH ALIGNMENT

HYBRID ‐ FUTURE PHASE

Bid Package Station from Station To Description AACE Class Subtotal Costs (Q4 2015) Contingency (15%) Total Costs (Q4 2015)

HURRICANE CLIFFS PUMPED STORGE FACILITIES 363,200,000$         54,480,000$         417,680,000$            
M Alt Hurricane Cliffs Hydro Station ‐ Pumped Storage 4 363,200,000$                   54,480,000$                   417,680,000$                       

ELECTRICAL SYSTEMS 8,800,000$             1,320,000$           10,120,000$              
WPSH PacifiCorp Transmission System Upgrades 4 8,800,000$                        1,320,000$                     10,120,000$                          

TOTAL SOUTH ALIGNMENT ‐ HYBRID ‐ FUTURE PHASE 372,000,000$         55,800,000$         427,800,000$            



Grand Total Price: 363,200,000$           

Item Description Quantity UOM Unit Price  Total Price Comments

64,909,250$                     

100 Powerhouse Mass Excavation 1,275,000.00 CY $15.00 19,125,000$                     

110 Powerhouse Structure Excavation 32,500.00 CY $25.00 812,500$                          

115 Powerhouse Shaft Excavation 76,700.00 CY $75.00 5,752,500$                       

120 Tailrace Channel Excavation 75,000.00 CY $15.00 1,125,000$                       

130 Powerhouse Concrete 29,000.00 CY $800.00 23,200,000$                     

140 Powerhouse Structural Steel Wall & Roof 94,175.00 SF $150.00 14,126,250$                     

150 Architectural Treatments 1.00 LS $390,000.00 390,000$                          

160 Landscaping and Final Grading 180,000.00 SF $2.10 378,000$                          

144,330,000$                   

200 Pump -Turbines, Inlet Valve and Governors 2.00 EA $39,220,000.00 78,440,000$                     

210 Generator - Motors 2.00 EA $19,220,000.00 38,440,000$                     

220 Starting Equipment 1.00 EA $5,970,000.00 5,970,000$                       

223 Pump-Turbine and Generator-Motor Controls 2.00 EA $1,190,000.00 2,380,000$                       

230 Installation and Commissioning 2.00 EA $9,550,000.00 19,100,000$                     

11,560,000$                     

300 Switchgear Equipment 2.00 LS $2,510,000.00 5,020,000$                       

310 Station Service 1.00 LS $1,190,000.00 1,190,000$                       

320 Power Control and Instrumentation Cables 2.00 LS $1,970,000.00 3,940,000$                       

330 MCCs 2.00 LS $120,000.00 240,000$                          

340 Lighting System 1.00 EA $120,000.00 120,000$                          

350 208/120 Panels 1.00 EA $120,000.00 120,000$                          

360 Back-up Generator 1.00 LS $420,000.00 420,000$                          

370 Battery Charger and UPS System 1.00 EA $510,000.00 510,000$                          

380 Installation included

45,570,000$                     

400 Unit Dewatering 1.00 LS $5,040,000.00 5,040,000$                       

410 Station Drainage 1.00 LS $2,640,000.00 2,640,000$                       

420 Raw Water System 1.00 LS $2,880,000.00 2,880,000$                       

4220 Treated Water System 1.00 LS $2,160,000.00 2,160,000$                       

427 Station Sanitary 1.00 LS $480,000.00 480,000$                          

430 Compressors/Air Systems 1.00 LS $6,120,000.00 6,120,000$                       

433 Oil Systems 1.00 LS $360,000.00 360,000$                          

440 HVAC 1.00 LS $5,760,000.00 5,760,000$                       

450 Fire Protection 1.00 LS $3,600,000.00 3,600,000$                       

460 Alarms & Security 1.00 LS $600,000.00 600,000$                          

470 Water Gaging 1.00 LS $2,880,000.00 2,880,000$                       

480 Cranes and Rails 1.00 LS $3,840,000.00 3,840,000$                       

481 Installation 1.00 LS $9,210,000.00 9,210,000$                       

1,485,000$                       

500 Access Road and Parking Area 1.00 LS $225,000.00 225,000$                          

520 Fencing 1.00 LS $60,000.00 60,000$                            

521 Bridge 1.00 LS $1,200,000.00 1,200,000$                       

41,603,000$                     

600 Main Power Transformer 2.00 EA $9,051,000.00 18,102,000$                     189 MVA X'fmer

610 Outdoor Substation 1.00 LS $5,040,000.00 5,040,000$                       

620 Transmission Line 1.00 LS $18,270,000.00 18,270,000$                     345 kV

630 High Voltage Interconnection 1.00 LS -$                                  Not required. Included in Contract W

640 ISO Fees 1.00 LS $191,000.00 191,000$                          

3,152,300$                       

700 Communication Equipment 1.00 LS $3,152,300.00 3,152,300$                       

Subtotal: 312,610,000$                     
10.0% 31,260,000$                         Contractor OH&P 
2.5% 8,600,000$                           Contractor Insurance Program 
6.9% 10,710,000$                         State Sales Taxes on Matls 
0.0% ‐$                                       Excluded, Pricing basis = Q4 2009
0.0% ‐$                                       Interest During Construction (Excluded from OPCC)

MU Factor: 1.162 Total: 363,200,000$                      Total Estimated Construction Costs
Project Administration & Management
1 Construction Oversight & Mgt 1 LS 0.0% ‐$                                       Field Oversight (excluded)
2 Engineering 1 LS 0.0% ‐$                                       Detailed Design (excluded)
3 Permitting/Planning/Procurement 1 LS 0.0% ‐$                                       State/Federal Permits (excluded)
4 Scope Contingency / Market Conditions 1 LS 0.0% ‐$                                       Design definition/estimating/market (excluded)
5 Constr Contingency / Management Reserve 1 LS 0.0% ‐$                                       Changed field conditions, scope growth (excluded)

363,200,000$                     

Total Estimated Construction Costs 363,200,000$                     

Per AACE cost estimate guidelines Cost Range:  290,600,000$                  472,200,000$                     
‐20% 30%

LAKE POWELL PIPELINE PROJECT

Bid Package M Alt - Lake Powell Hurricane Cliffs Pumped Storage Hydrostation
Currency: USD-United States-OCTOBER 2015 Dollar

Powerhouse Structure

Pump-Turbines and Generator-Motors

Accessory Electrical Equipment

Misc Powerhouse Equipment

Roads, Parking, Fence

Transmission & Substation

Communication and Control Equipment



Grand Total Price: 8,800,000$                   
Item Description Quantity UOM  Unit Price  Total Price Comments

Job Setup   -$                                      

100 Mobilization 1.00 LS $0 -$                                      

110 Develop & Reclaim Construction Staging Areas 1.00 EA $0 -$                                      

Hurricane Cliffs Pumped Storage   7,878,562$                           

300 Network Upgrades 1.00 LS $7,878,562 7,878,562$                           Added line item from Utility Report

Sand Hollow Hydro Station   946,888$                              

400 Dixie Substation Upgrades 1.00  LS $946,888 946,888$                              Added line item from Utility Report

Subtotal: 8,825,450$                               
0.0% ‐$                                            Contractor OH&P 
0.0% ‐$                                            Contractor Insurance Program
0.0% ‐$                                            State Sales Taxes on Matls (Assume 50% of total is taxable)
0.0% ‐$                                            Escalation Excluded, Pricing basis = Q4 2015
0.0% ‐$                                            Interest During Construction (Excluded from OPCC)

MU Factor: 1.162 Total: 8,800,000$                                Total Estimated Construction Costs

Total Estimated Construction Costs 8,800,000$                               

Per AACE cost estimate guidelines Cost Range:  7,000,000$                        11,400,000$                             
‐20% 30%

LAKE POWELL PIPELINE PROJECT

Bid Package WPSH - PacifiCorp Transmission System Upgrades
Currency: USD-United States-OCTOBER 2015 Dollar


