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1.0 INTRODUCTION 

The Wyoming water Development Commission (WWDC) is developing 

plans to build Sandstone Dam and Reservoir on Savery Creek, a 

tributary of the Little Snake River in southeastern Wyoming. The 

project would provide a firm industrial water supply of 

approximately 20,000 acre-feet annually as an economic 

development tool to attract new industry to the area. It would 

also provide late season irrigation water to area ranchers as 

well as recreation opportunities for both resident and non

resident fishermen and boaters. Some flood control benefits 

would also be forthcoming from the project, and it would insure 

adequate municipal water supplies for the towns of Dixon and 

Baggs 0 

At the present time, there is no active interest on the part of 

industry in using Sandstone's industrial water supply. Although 

the energy industry has expressed interest in utilizing Little 

Snake River water in the past, that interest may not revive until 

energy markets improve. Thus, the State of Wyoming is faced with 

the following decision with respect to the Sandstone Project: 

• Is it in the state's best interest to build the Sandstone 

proj ect now, or should a decision on the proj ect be 

delayed until the state has a firm commitment from an 

industrial water user? 

The purpose of the economic analysis described in this report is 

to provide state decision makers with the information they need 

to answer this question. The study thus analyzes all relevant 

economic benefits and costs of the Sandstone Project. Because of 

the uncertainty associated with industrial water use, the 

benefit-cost analysis was performed for several industrial 

development scenarios. The study also addresses the issue of 

uncertainty as it relates to Wyoming's ability to permit and 
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build the Sandstone Project if construction is delayed too far 

into the future. 

The results of the study are summarized in the following sections 

of this executive summary. 

Sandstone Project costs. 

section 2.0 gives a brief overview of 

Section 3.0 presents benefit-cost 

comparisons for different industrial water use scenarios, and 

section 4.0 discusses the issue of uncertainty as it relates to 

the state's ability to permit and build the reservoir in the 

future. 

5.0. 

The conclusions of this study are summarized in section 

2.0 PROJECT COSTS 

The costs of the Sandstone Project can be grouped into four 

categories as described below: 

• planning, permitting and land acquisition costs; 

• environmental costs; 

• construction costs; and 

• operations, maintenance and replacement costs (OM&R). 

Estimates of Sandstone costs for the first three cost categories 

are given in Table 1. The first line item in that table 

indicates that the costs of developing plans and specifications 

for the dam and reservoir, for various permitting activities and 

for land acquisition are expected to total approximately $5. 0 

million. 

The environmental costs associated with the project revolve 

around the inundation of fish and wildlife habitat at the 

reservoir site and endangered species considerations. Wyoming 

would have to make a one-time mitigation payment of approximately 
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Table 1 

Economic Costs of Sandstone 
Dam and Reservoir 

(1988 Dollars) 

Item 

Plans, specifications, Land 
Acquisition 

Environmental Mitigation 

Endangered Species 

wetlands 

Fisheries 

Terrestrial Habitat 

Subtotal 

Construction 

Construction Engineering and 
Management 

Construction Contingency 

Recreational Developments 

Total 

Cost 
($ 1,000s) 

$ 5,000 

$350 

150 

250 

1,000 

43,600 

6,700 

8,700 

1,000 

$66,000 

Source: Wyoming Water Development Commission, October, 1988. 
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$350,000 for the protection of endangered fish species downstream 

in the Colorado River system. The state also would have to 

mitigate the inundation of big game habitat at the reservoir site 

by acquiring additional habitat in the project area at a cost of 

approximately $250,000. 

Sandstone would also inundate about 12 miles of free-flowing 

stream along Savery Creek and its tributaries. The cost of 

mitigating this loss would be approximately $250,000. Finally, 

the reservoir would inundate approximately 340 acres of wet 

meadows, which provide habitat for a variety of non-game species. 

The cost of mitigating this loss is estimated at approximately 

$150,000. 

The direct construction costs of the reservoir are estimated to 

be approximately $43.6 million; construction and engineering 

management on the project are expected to cost approximately $6.7 

million. Allowing for a construction contingency of $8.7 million 

and $1.0 million for a boat ramp and other recreational 

facilities brings total project costs to approximately $66.0 

million in 1988 dollars. It should be noted that this figure is 

somewhat lower than the $70.0 million budget for the project that 

has been proposed by the WWDC. The difference results from an 

inflation contingency in the $70.0 million budget to allow for 

uncertainty about construction costs in the early 1990s. 

In addition to construction costs, normal operations and 

maintenance costs for the reservoir will approximate $150,000 

annually (1988 dollars) over the project's life. A $50,000 

annual contingency has also been provided for replacing equipment 

items, bringing total OM&R costs to $200,000 annually. 

To make these cost estimates comparable to benefit estimates it 

is necessary to "discount" them to a present value. The 

discounting process takes into account the cost of tying up funds 
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during the construction period as well as the present value of 

OM&R costs over the project's life. The total discounted present 

value of Sandstone costs is estimated to be $79.2 million in 1988 

dollars. 

3.0 BENEFIT-COST COMPARISONS 

3.1 Introduction 

The economic study of Sandstone considered 27 scenarios regarding 

industrial water use. First, both direct and indirect benefits 

to Wyoming were estimated for the following three types of 

industrial facilities that might locate in the project area: 

• a coal-fired electrical generating plant; 

• a chemical manufacturing facility; and 

• a synthetic fuels plant. 

For each type of facility, benefits and costs were compared 

assuming that an industrial facility was built in the project 

area immediately after project construction, 20 years into the 

future, 40 years into the future, and 60 years into the future. 

Benefits and costs attributable to the project were also analyzed 

assuming that no industrial facility was built in the project 

area over the reservoir's useful life. 

In addition to these industrial water use scenarios, benefits and 

costs were compared for two different construction scenarios: 

• assuming the project is built now regardless of the 

timing of industrial water demand; and 

• delaying construction of the project until there is a 

need for the industrial water. 

5 



The results of these analyses indicate that the project is 

economically feasible for all scenarios involving industrial 

water use, regardless of whether the project is built now or 

construction is delayed until the industrial water is needed. 

The cost savings of delaying construction until there is a need 

for the industrial water range from approximately $32 to $39 

million, depending upon the exact timing of industrial demand. 

These conclusions are illustrated in the following sections for 

scenarios involving electric power generation 20 and 40 years 

into the future. 

3.2 Industrial Water Use After 20 Years 

Table 2 shows the benefits and costs attributable to the 

Sandstone Project if a coal-fired electrical generating facility 

locates in the project area 20 years in the future. All benefits 

and costs are expressed in terms of their present value in 1988 

dollars. The first column in the table depicts the benefits and 

costs attributable to the project assuming that the project is 

built now, but the industrial water is not used for 20 years. 

The results show that benefits to the state from a coal-fired 

power plant would have a present value of $373.5 million. 

Irrigation, recreation, municipal and flood control benefits 

would bring total benefits to $389.6 million. For this scenario, 

benefits would exceed costs by approximately $310 million. 

The second column of Table 2 illustrates the implications of 

delaying project construction until the industrial water is 

needed 20 years in the future. Industrial benefits will be the 

same regardless of whether the project is built now or delayed, 

because industrial use is the same for both scenarios. Delaying 

construction will, however, result in foregone benefits for 

irrigation, recreation, municipal water and flood control 
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Category 

Benefits: 

Industrial 

Irrigation 

Recreation 

Municipal 

Flood Control 

Total 

costs: 

Net Benefits: 

Table 2 

Benefits and Costs for Electric 
Power Generation After 

20 Years 
($ Millions) 

Build Delay 
Now Construction 

$373.5 $373.5 

12.3 5.9 

3.5 1.7 

0.1 < 0.1 

0.2 0.1 

$389.6 $381.2 

$ 79.2 $ 38.3 

$310.4 $342.9 
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Difference 

$ 0.0 

-6.4 

-1.8 

-0.1 

-0.1 

$ -8.4 

$+40.9 

$ 32.5 



over a 20-year period. If construction is delayed for 20 years, 

approximately $8.4 million in benefits will be foregone. 

Delaying construction for 20 years will save the state money, 

however, because construction funds could be invested elsewhere 

for a 20-year period. Thus, delaying construction would result 

in a cost savings of approximately $40.9 million to the state. 

Taking into account both decreased costs and foregone benefits, 

the state could save approximately $32.5 million by delaying 

construction of the project in this scenario. 

3.3 Industrial Water Use After 40 Years 

Table 3 depicts the benefits and costs attributable to the 

Sandstone Project if a coal-fired electrical generating facility 

locates in the project area 40 years in the future. The first 

column in the table shows what project benefits and costs would 

be if the project is built now, but the industrial water is not 

used for 40 years. In this case, the benefits to the state from 

a coal-fired power plant would have a present value of $180.6 

million. 

benefits 

Irrigation, recreation, municipal and flood control 

would bring total benefits to $211.5 million. 

Irrigation benefits are larger in this scenario than in the 

previous one because it was assumed that Sandstone's industrial 

water supply would be put to interim use for irrigation over a 

40-year period. Project benefits would exceed project costs by 

approximately $131.8 million for this scenario. 

The second column of Table 3 illustrates the implications of 

delaying project construction for 40 years. Industrial benefits 

would be the same as if the project is built now, but 

approximately $27.2 million in other benefits would be foregone 

by delaying construction for 40 years. This delay would, 

however, save the state approximately $61.1 million in 

construction costs because construction funds could be invested 
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Category 

Benefits: 

Industrial 

Irrigation 

Recreation 

Municipal 

Flood Control 

Total 

Costs: 

Net Benefits: 

Table 3 

Benefits and Costs for Electric 
Power Generation After 

40 Years 
($ Millions) 

Build Delay 
Now Construction 

$180.6 $180.6 

27.1 2.9 

3.5 0.8 

0.1 < 0.1 

0.2 < 0.1 

$211.5 $184.3 

$ 79.7(1) $ 18.6 

$131.8 $165.7 

Difference 

$ 0.0 

-24.2 

-2.7 

-0.1 

-0.2 

$-27.2 

$ 61.1 

$ 33.9 

(1) Includes the cost of buying back irrigation water for 
industrial use. 
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elsewhere during this period. Taking into account both decreased 

costs and foregone benefits, the state could save approximately 

$33.9 million by delaying construction in this scenario. 

scenarios describing the benefits of a chemical manufacturing 

facility and a synthetic fuels plant in the project area are 

described in the full report accompanying this study. The 

results from those scenarios show that a chemical manufacturing 

facility would generate net benefits on the same order of 

magnitude as a coal-fired power plant. A synthetic fuels plant, 

on the other hand, would generate significantly larger benefits 

than either of the other two facilities. If Sandstone were built 

now, the state could wait for over 60 years to locate a synthetic 

fuels plant in the area and still have project benefits exceed 

project costs. 

3.4 No Industrial Use 

Projections of the growth potential of water-intensive industries 

in the western united states indicate that an industrial facility 

would probably make use of Sandstone's water in the next 40 

years, thus making the project economically feasible. Since the 

future cannot be predicted with certainty, however, it is 

appropriate to examine project benefits and costs in the absence 

of industrial water use. In this case, the state would be faced 

with the prospect of maximizing in-basin benefits from recreation 

and agriculture, exporting Sandstone's industrial water supply 

for use in the Platte River Basin, and/or attempting to lease 

Sandstone's industrial water supply to out-of-state users. 

The benefits and costs associated with these alternatives are 

presented in Table 4. The first column in that table depicts 

project benefits and costs assuming Sandstone's industrial water 

supply is used to maximize Cheyenne's Stage I and II diversions 
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Benefit-cost 
category 

Project Benefits: 
M & I 
Irrigation 
Recreation 

Table 4 

Benefits and Costs Assuming 
No Industrial Use 

($ Millions) 

Maximize 
stage I & II 

$ 5.2 
31.1 
3.5 

scenario 

$ 

Baggs 
Pipeline 

96.8 
12.3 
3.5 

Municipal (In-Basin) 0.1 0.1 
Flood Control 0.2 0.2 

Total $40.1 $112.9 

Project Costs: 
Baggs Pipeline $ 0.0 $ 46.7 
Sandstone 79.2 79.2 

Total $79.2 $125.9 

Net Benefits: ($39.1) ($ 13.0) 

11 

Leasing 

$61.8 
12.3 
3.5 
0.1 
0.2 

$77.9 

$ 0.0 
79.2 

$79.2 

($ 1.3) 



to the North Platte River, with the rema1n1ng water put to use 

for irrigation. Although this approach would partially offset 

the lack of an industrial water user, project costs would exceed 

project benefits by approximately $39.1 million over the life of 

the project. 

The economic viability of the project could be improved by 

building a pipeline from the Baggs area to the North Platte River 

near Rawlins. If such a pipeline were built 20 years in the 

future, project benefits could be increased to approximately 

$112.9 million. Such a pipeline would be expensive, however, and 

project costs would still exceed benefits by approximately $13.0 

million. 

There are numerous legal and institutional barriers to leasing 

Sandstone's industrial water supply to out-of-state users. 

Disregarding the practicality of such proposals, however, it does 

appear that if the state could lease Sandstone's water for out

of-state use, the state could recapture most of its investment in 

the project at a $250 per acre-foot annual lease fee. For higher 

lease fees, project benefits would exceed project costs. 

4.0 UNCERTAINTIES SURROUNDING FUTURE DEVELOPMENT PROSPECTS 

The Sandstone Project would be economically feasible if an 

industrial water user locates in the proj ect area at any time 

over the next 60 years, regardless of whether the project is 

built now or construction is delayed. Although the state could 

realize a cost saving of from $32.5 to $39.1 million by delaying 

construction, the state may also face increasing uncertainty 

regarding its ability to permit and build the project in the 

future. 
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Wyoming's recent experiences in attempting to permit the Deer 

Creek Dam and Reservoir near Casper illustrate the extent to 

which states are willing to go to deny other states their water 

development projects in an environment of water scarcity. At the 

present time, there is surplus water in the Upper Colorado River 

Basin, and therefore less incentive for downstream states to 

initiate nuisance lawsuits with respect to the Sandstone Project. 

Also, the State of Wyoming recently signed a cooperative 

agreement with Colorado, Utah, federal agencies, and 

environmental groups which allows endangered fish species 

considerations to be resolved through mitigation payments. This 

agreement may remove a major environmental hurdle to constructing 

the Sandstone Project; it has a 15-year life, and mayor may not 

be renewed. 

These facts, taken in the context of trends toward increasingly 

rigid federal permitting procedures for water projects and the 

probability of severe water shortages in lower basin states in 

the early 21st century, indicate that Wyoming may have a better 

chance of permitting and building Sandstone now than it would 20, 

40 or 60 years in the future. An analysis of trends and 

projections concerning future water development in the West leads 

to the following generalizations: 

1. Water has become an increasingly scarce and valuable 

commodity in many parts of the West, a trend which can 

be expected to continue. 

2. Wyoming's water resources will become increasingly 

coveted by other states as they exhaust their available 

water supplies. 

3. Environmental permitting regulations affecting water 

development projects will become more stringent in the 
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future, and more questions will be raised regarding the 

security of Wyoming's interstate water compacts. 

4. It will thus become increasingly difficult, as time goes 

by, for Wyoming to develop its water resources to meet 

in-state needs without legal challenges from other 

states. 

Given the context of uncertainty surrounding Wyoming's future 

water development possibilities, the key issue regarding the 

Sandstone Project revolves around the following question: 

• Should the state incur $32 to $39 million of additional 

costs to build the Sandstone Project now, thus providing 

increased assurances that project benefits will be 

forthcoming in the future? 

In an attempt to answer this question, a state-wide mail survey 

of Wyoming residents was undertaken to estimate their 

"will ingness-to-pay" for the early construction of Sandstone. 

Approximately 900 households received questionnaires, and the 

response rate to the survey was 46 percent. 

The survey questionnaire asked respondents to assume that Wyoming 

faces two different futures with respect to the Sandstone 

Project, as described in Figure 1. Future A describes conditions 

of uncertainty about the state's ability to build the {)roject, 

while Future B describes the certainty that would exist with the 

proj ect in place. Respondents were then asked how much they 

would be willing to pay (out of their own pockets) to create 

Future B (certainty) as an alternative to Future A (uncertainty). 

The results of the survey indicate that Wyoming residents are 

willing to pay, over the next 20 years, an amount in the range of 

$65 to $87 million to avoid future uncertainty concerning the 
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Figure 1 

Alternative Futures Described in 
Willingness-To-Pay Survey 

If no action is taken 
with respect to Sandstone 
in the next 20 years, the 
state will be faced with 
Future A. 

Future A: 

• There is a chance that 
other states will be 
able to block con
struction of Sandstone 
by initiating law
suits. 

• There is a chance that 
the federal government 
will not issue a per
mit to build Sandstone 
on environmental 
grounds. 

• Thus, there is con
siderable uncertainty 
concerning Wyoming's 
ability to build Sand
stone when all the 
water is needed. 
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By Building Sandstone 
before downstream water 
shortages become severe 
and federal regulations 
become too strict, 
Wyoming can create Future 
B as an alternative to 
Future A. 

Future B: 

• There is no chance 
that other states can 
block construction of 
Sandstone with law
suits. 

• The federal government 
will issue the neces
sary construction 
permits. 

• Thus, wyoming is 
certain that the Sand
stone project will be 
in place when all the 
water is needed. 



state's ability to build Sandstone. These willingness-to-pay 

estimates exceed the costs of early construction, which range 

from $32 to 39 million. Thus, based upon the results of this 

survey, it appears that Wyoming residents are willing to pay for 

early construction of the project if it reduces uncertainty about 

Wyoming's future development options. 

5.0 CONCLUSIONS 

The results of this study indicate that in all likelihood, 

building Sandstone Dam and Reservoir now would be a viable 

investment for the State of Wyoming. This conclusion can be best 

illustrated by a worst-case scenario under which the state builds 

the project now and offers a free industrial water supply to 

prospective industrial users as an economic development 

incentive. Under these conditions, the state could wait at least 

60 years to attract a coal-fired electrical generating facility 

or a chemical products manufacturing firm and the project would 

still be economically feasible. The state could wait even longer 

for the development of synthetic fuels from coal in the region 

and still have project benefits exceed project costs. 

The question of whether it would be better to wait and build the 

project when there is a definite commitment from an industrial 

water user is more difficult to answer. On one hand, if the 

state is certain that it will be able to permit and build the 

reservoir 20 to 60 years in the future, then the state could 

experience economic savings ranging from $32 to $39 million by 

delaying construction until the industrial water is needed. The 

state might also avoid a potential economic loss if no industrial 

demand for the project water is forthcoming over the next 100 

years. 

On the other hand, if we assume the state will be faced with 

increased difficulty in permitting and building Sandstone as 
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water becomes more scarce and valuable in the future and as 

federal permitting procedures become more strict, then it appears 

to be in the state's best interest to build the project now. 

Sandstone's water resources potentially have great value to the 

state, and Wyoming's residents are apparently willing to pay a 

significant amount to reduce the risk of losing control of those 

resources. 
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