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INTRODUCTION 

Sandstone Reservoir is intended to meet future municipal and industrial 

water needs and to provide supplemental water supplies for irrigated lands 

within the Little Snake River Basin in the southern portion of Carbon 

County, Wyoming. See Figure 1. The reservoir is located on Savery Creek 

just below its confluence with Little Sandstone Creek such that it could 

provide supplemental irrigation water to lands along Savery Creek and the 

main stem of the Little Snake River below the mouth of Savery Creek. 

The reservoir will develop a portion of Wyoming's share of the flow of the 

Little Snake River under the provisions of the Upper Colorado River Basin 

Compact. Supplemental irrigation water will be supplied to approximately 

5,500 acres along Savery Creek and 15,100 acres along the main stem of the 

Little Snake River, all with valid Wyoming water rights. 

Under the operating plan, which includes industrial demand, the reservoir 

will supply an average annual release of 12,000 acre-feet to meet 

supplemental irrigation demands. 

Industrial water might be required for in-basin industrial uses such as 

coal-fired power plants, coal-gasification plants, etc. A firm industrial 

supply of 20,000 acre-feet can be provided in order to be attractive to an 

industrial water user. 

The reservoir will supply water for future municipal needs within the 

basin. Future annual demands allocated for municipalities is 200 

acre-feet. This amount would supply a population increase of approximately 

1,000. In the reservoir operating scenarios modeled for the Sandstone 

Project, the municipal water is released during the late summer months, 

when water use is at its peak. 

Sandstone Reservoir has been modeled to operate with a minimum pool for 

recreation. Minimum flows are furnished below the reservoir on Savery 

Creek even if a release from storage is necessary to provide that minimum 

flow. 
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HYDROLOGICAL INVESTIGATIONS 

The hydrological investigations for the Sandstone Dam and Reservoir Project 

were conducted by Western Water Consultants, Inc. The study period used 

for the hydrological analysis of Sandstone Dam on Savery Creek, was 

1940-1982. U.S.G.S. published stream flow gage data were used from 

stations in the Little Snake River Basin, and missing data were estimated 

using regression equations. In the Spring of 1985, WWDC funded the 

reactivation of several gages in the basin. Data collected at the Savery 

Creek near Savery gage appear to be consistent with previous measurements 

made at the same location. Runoff during the Spring and Summer of 1985 is 

indicated to be slightly above the long term average. 

With a minimum pool of 10,400 acre-feet for recreation, the 52,000 acre 

foot reservoir identified in 1984, was studied using a computerized 

reservoir operations model. The annual water demands for agriculture of 

12,000 acre-feet, municipal supply of 200 acre- feet and industrial supply 

of 20,000 acre-feet can be supplied by the 52,000 acre-foot reservoir. A 

minimum streamflow below the dam for fisheries was maintained at 24 cfs. 

Water to meet the industrial demand was assumed to be delivered at Baggs 

Wyoming. 

Sedimentation studies were conducted using suspended sediment samples taken 

by the U.S.G.S. about two miles downstream from the Sandstone Dam site on 

Savery Creek. It was estimated that about 1,800 acre-feet of sediment 

would be deposited in the reservoir in a 50 year period. The reservoir 

capacity was adjusted by this amount to reflect the long term yield of the 

reservoir for the operation studies. 

The probable maximum flood (PMF) was developed from a probable maximum 

precipitation (PMP) event occurring during a maximized snowmelt event. The 

resulting flood has a peak inflow to the reservoir of 41,500 cfs. 
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GEOTECHNICAL INVESTIGATIONS 

The geological investigation program conducted by Stone & Webster during 

1985 confirmed the suitability of the site for an earth embankment dam. 

Borrow materials for the dam with the exception of large riprap material, 

will be obtained from proposed excavations and from the area of the 

reservoir. The most probable source of riprap are the igneous rock 

materials, similar to those found about 7 miles east-southeast of the town 

of Savery, Wyoming. 

Seepage from the reservoir 

blanketing will be used in 

minimize seepage. 

is expected to be acceptable. Grouting 

the vicinity of the dam and abutments 

and 

to 

The ancient landslides near the upper end of the reservoir on Savery Creek 

and Big Sandstone Creek were investigated. Instrumentation to determine 

water levels and areas of possible movement were installed and monitored. 

From this investigation, an understanding of the slide mechanism was 

obtained. The landslides are creeping on a bentonite layer which dips at 

about 4
0 

in a south west direction. 

The bentonite layer was found to be about 140 feet below the ground surface 

near the toe of the Savery Creek ancient landslide. Further up the slide 

mass it was identified in a second drill hole and geologic strata below the 

bentonite was essentially identical at both locations. Piezometers 

indicated significantly higher water levels in the strata beneath the 

bentonite layer. An inclinometer indicated a landslide movement at the 

bentonite layer of 0.9 inches in 3.5 months. The results of surveying the 

points on a marker bed around and within the slide area indicate that 

strata within the slide have not rotated and have not risen or fallen 

stratigraphically. This indicates that the slide is not any form of 

slumping or rotational type, but rather is creeping transitionally on a 

bedding plane in the rock (the bentonite layer). 
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ALTERNATIVE PROJECT CONFIGURATIONS 

Dam Structu re 

The preferred location for the dam on Savery Creek is immediately downstream 

of its confluence with Little Sandstone Creek. Downstream of this site the 

valley widens and only a small amount of additional runoff could be 

controlled. Moving the site upstream only a short distance, eliminates the 

inflow from both Little and Big Sandstone Creeks and significantly decreases 

the yield of the reservoir. 

Three basic dam types were considered at the Sandstone site: concrete 

gravity, earthfill and rockfill. Critical elements to this evaluation were 

the topography, availability of construction materials and foundation 

conditions. 

The topography, as shown on Figure 2, along the proposed axis is quite 

irregular varying from a broad steep right abutment to a relatively flat, 

narrow peninsula-shaped left abutment. The foundation is composed of 

relatively weak sandstones, siltstones and shales. 

The irregular topography is considered poor for a concrete gravity 

structure and the foundation is considered marginal for the roller 

compacted concrete alternate. Suitable rock was not economically available 

for the rockfill alternate, and therefore, was also eliminated. Suitable 

borrow is available in the reservoir for an earth embankment. Earthfill 

was therefore chosen as the preferred type. 

Outlet Works 

To locate the outlet works in the right abutment would pose several 

potential problems. Since the stream bed turns back sharply at this point, 

the outlet would also need to extend around the curve to rejoin the stream 
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below the dam. In addition, colluvium and talus deposits are extensive in 

this area and would make excavation difficult and excavation into the steep 

abutment presents added risk from falling rock. 

The left bank pr·esents a ridge which permits straight alignment of the 

outlet. This allows a tunnel through the abutment rock to be placed well 

below the embankment, which can also be used to divert Savery Creek during 

construction. The outlet works are therefore located in the left abutment. 

The outlet tunnel is concrete lined and 11 feet in diameter. A 66 inch 

steel pipeline is installed downstream of the tunnel mid-point, to provide 

regulated releases. Two discharge valves will be provided, one for minimum 

flow releases (18inch valve), and the second for normal and/or emergency 

drawdown (45 inch diameter valve). A connection for adding hydropower at a 

later date will be provided. The discharge valves direct the flow into a 

stilling basin from which a channel conducts the water back into Savery 

Creek. 

Spillway 

The preferred spillway type for earth embankments is an ungated ogee crest 

with a concrete lined chute. The left abutment provides the better 

alignment for this type spillway chute which will direct the flow away from 

the toe of the embankment and back into Savery Creek. The spillway must be 

designed to safely pass the Probable Maximum Flood (PMF) without 

overtopping the embankment. The dam is designed to provide a surcharge of 

twenty-one feet above the spillway crest to allow the inflow PMF to be 

reduced to a peak outflow of 35,600 cfs from the Sandstone Reservoir. 
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CONCEPTUAL DESIGN 

The preferred project consists of a 200 foot high embankment dam storing a 

total of 52,000 acre-feet for the purpose of downstream agricultural 

irrigation, recreation and municipal and industrial water supplies. The 

project's hydraulic works consist of an ungated chute type spillway on the 

left abutment and a regulated low level outlet in the left abutment. 

A tabulation of project features follows: 

Dam 

Type 
Structural height 
Crest 
Crest elevation 
Fill volume 
Slope 
Freeboard 

Reservoir 

Normal min. water level 
Dead storage 
Normal High water level 
Live storage 
Max. reservoir PMF level 
Surcharge storage 

Spillway 

Type 
Control 
Design capacity 
Chute size 
Stilling basin size 
Design capacity 

Outlet Works 

Type 
Tunnel size 
Pipe size 
Control 
Diversion capacity 
Outlet capacity 

Stilling basin size 
Design capacity 
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Zoned earthfill 
200 ft. 
3100 ft. long x 30 ft. wide 
6958 ft. msl 
6,125,000 CY 
3H:IV upstream, 2.5H:1V downstream 
3 ft. above PMF level 

6800 ft. msl 
1300 AF 
6932 ft. msl 
52,000 AF 
6955 ft. msl 
21,000 AF 

Concrete lined chute 
Ungated, 90 ft. ogee 
35,600 cfs (PMF) 
90 ft. wide x 1300 ft. long 
90 ft. w x 42 ft. h x 215 ft. 19. 
17,800 cfs (1/2 PMF) 

Tunnel with press. pipe 
11 ft. dia. x 1140 ft. long 
5' - 6" dia. x 710 ft. long 
1-42" & 1-18" dia. valve at outlet 
1945 cfs (10-yr flood) 
200 cfs project operations 
24 cfs minimum stream flow 
20 to 34 ft. wide x 42 ft. long 
390 cfs (190 ft. head) 
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Dam 

The Sandstone Dam will be a zoned, earthfill structure, containing 

approximately 6, 125,000 cubic yards of fill. The crest width is 30 feet 

and the length at Elevation 6958 is 3,100 feet. An upstream free draining 

shell will be provided to improve stability during reservoir drawdown. An 

impervious soil blanket will extend upstream over the left abutment ridge 

to reduce potential seepage through the ridge. Internal drainage is 

provided by a 10 foot thick chimney drain adj acent to the downstream face 

of the impervious core which will be connected to drains under the 

downstream shell. 

The upstream slope is protected by riprap while the downstream face will be 

either grassed or covered by oversized rock. Riprap will be imported from 

the Slater Creek area. 

Prior to constructing the earthfill, a cutoff trench will be excavated in 

the foundation by ripping to a depth of 10 feet. A single line grout 

curtain will be installed in the trench bottom, while a triple line grout 

curtain will be used at the abutments. Pressure relief drains will be 

installed along the downstream embankment to reduce undesirable water 

pressures in the stratified foundation rock. 

The dam was analyzed for several loading conditions to evaluate the Factor 

of Safety for both upstream and downstream failure conditions. The 

analyses using the Modified Bishop's Method are presented below: 

Case Description 

Normal Conditions: Water level 6933 ft. 
Steady State Seepage 

End of Construction: 
Total Stress 
Effective Stress 

(Pore Press. Coef = 0.3) 

Rapid Drawdown from 6933 to 6800 ft. 

Probable Maximum Flood 
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~1in. 

VIS 

2.2 

1.8 
1.6 

1.7 

2.2 

Safety Factors 
DIS Recommended 

1.7 1.5 

1.5 1.3 
1.3 1.3 

1.7 1.3 

1.7 1.5 
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All cases result in a minimum safety factor equal or greater than the 

recommended value. 

The embankment stability was also evaluated by the LEASE computer program 

using earthquake induced records of acceleration. The analysis indicates 

the embankment is not expected to experience any deformation during the 

design criteria Maximum Credible Earthquake (6.0 Richter). 

Diversion Tunnel and Outlet Works 

During construction, 

diameter tunnel in 

Savery Creek will be diverted through 

the left abutment using cofferdams to 

an 11 foot 

isolate the 

embankment foundation area. The diversion structures are sized to handle 

the 10 year flood. 

Following the completion of the spillway and dam the intake of the 

diversion tunnel will be plugged with concrete and a shutoff valve and 

pipeline will be installed in the tunnel downstream of the mid-point. A 

valve house containing two Howe 11-Bunger Va 1 ves (18 and 42 inch diameter) 

will have a combined capacity to discharge the minimum flow of 24 cfs and 

maximum flow of 200 cfs at net heads from 35 to 117 feet. The stilling 

basin is designed to handle the dispersion plume from the two valves. A 

discharge channel will carry the normal maximum design flow back to Savery 

Creek. If emergency reservoir evacuation is required, the extra discharge 

would overtop the channel and some remedial work may be needed. 

Spillway 

The spillway, with it's unlined curved approach channel and concrete ogee 

crest at Elevation 6933 is designed to discharge a maximum of 35,600 cfs 

while maintaining a 3 foot freeboard on the dam. The ogee control section 

will be founded on sandstone of the Middle Hogsback Mountain Formation. 

The concrete lining will be anchored into the rock. The chute section is 

90 feet wide and all surfaces exposed to flow will be concrete lined. Rock 

anchors and drains will be provided. 
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The stilling basin is 1300 feet downstream of the ogee crest and is 

designed to handle a peak discharge of 17,800 cfs. This is 1/2 of the PMF 

and in the unlikely event that the PMF did occur, some damage to the 

stilling basin would be expected. Since it is located around the bend and 

downstream of the dam it's unlikely, but possible, failure poses no threat 

to the safety of the dam. The discharge channel will be riprapped along 

it's entire length to Savery Creek. 

Access Roads and Utilities 

The county road which extends up the Savery Creek valley from State Highway 

70, will need some improvement to support the increased traffic during 

construction. This will serve as the permanent access to the project. A 

short section of trail on the left abutment will be improved to provide 

access to the dam and the outlet facilities. Four wheel vehicle trails 

along the east side of the reservoir will be provided to maintain limited 

access to the upper reaches of the reservoir. Electric and telephone 

utilities are available in limited capacity up to the Boyer Ranch, at the 

foot of the dam. Limited interruption is anticipated by the spillway 

construction and extension of utilities to the proj ect should not be a 

major consideration. 

Project Schedule 

The project schedule, see Figure 3, has three key elements which will 

determine how early project construction can begin. These are: 1) 

Legislative Authorization, 2) Completion of the Final Environmental Impact 

Statement (EIS); and 3) Detailed Engineering Design. The schedule for the 

Draft EIS by the Corps of Engineers is July 1, 1987. If this date is 

achieved, a Final EIS by December 1987 is possible and an early spring 1988 

construction start is possible. However, to accomplish this, the field 

exploration and final design for the project must be scheduled for 1987 in 

order to have bidding documents ready for contractors in January of 1988. 

A delay in this schedule by 3 to 4 months will essentially delay the 

completion of the project by an entire year, with it's attendant economic 

consequences. 
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Construction Schedule 

Construction of the project is anticipated to take three construction 

seasons. Work will be started immediately following the high spring flows 

on the diversion facilities. In the second season, foundation preparation 

and grouting would continue and placing of the embankment fill would 

begin. In the third season, the embankment and spillway would be 

completed. The diversion would be closed, the filling of the reservoir 

would begin, and the low level outlet facilities would be completed. 

Completion of the filling of the reservoir and operational releases would 

commence in the following year. 

Hydropower Investigation 

Evaluation of hydroelectric generation to capture the energy of the 

reservoir releases from the Sandstone Dam indicates an estimated cost of 

$1,400 - $1,500 per Kw. Installation of a mini unit of 280 Kw capacity for 

the minimum flow range and 1810 Kw unit for the normal discharge range is 

planned. This appears to be potentially feasible based on the most 

optimistic forecast for power rates and industrial development. 

However, considering the complications of adding Federal Energy Regulatory 

Commission License requirements to the Corps of Engineers 404 Permit 

procedures, hydropower does not appear to be an advisable initial function 

of the project. It is therefore, recommended that hydropower be reviewed 

during the detailed design in order that an appropriate installation time 

is chosen. 
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ESTIMATED COST 

The conceptual cost estimate for construction of Sandstone Dam and 

Reservoir is shown on the following page. The estimate is based on 

quantities developed from the conceptual designs and present day 1986 unit 

prices. An allowances of 15% for engineering construction management, and 

15% for indeterminates have been included to complete the estimate. 

Basis of estimate and specific items included and excluded from the 

estimate are identified below. 

Included in the estimate: 

• Vendor information for major work items tunnel costs, dam and 
reservoir costs. 

• Balance of estimated items, required for completeness of the 
estimate, developed from recent SWEC information. 

• Contracted labor rates, including contractor's distributable 
construction costs. 

• Allowance for land and land rights for dam of $1,000,000. 
• Mobilization/demobilization. 
• Engineering/construction management services @ 15% 
• Allowance for indeterminates (15~~) - defined as an amount added to 

the estimate to complete the estimate for inadequacies of estimating 
data. It is intended to improve the accuracy of the estimate and to 
provide adequate capital cost budget. 

Excluded from the estimate: 

• 
• 
• 
• 
• 
• 
• 
• 

• 
• 

Escalation to complete. 
Environmental studies/permitting/mitigation. 
Allowance for funds used during construction (AFUDC). 
Wyoming Water Development Commission costs. 
State and local taxes. 
Operating and maintenance costs. 
Costs pertaining to water rights. 
Budget contingency defined as the owner's reserve funds for 
emergency and unforeseen circumstances, such as schedule delays, 
licensing problems, changes in labor availability or productivity, 
financial difficulties, etc. 
Automated controls for major facilities. 
Recreation development. 
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Item 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

CONCEPT DESIGN ESTIMATE 

SANDSTONE DAM & RESERVOIR 

($ x 1000) 

Description Unit Quantity 

Mobilization & Demobilization LS 1 

Care & Diversion of Water LS 1 

Clearing Reservoir Acre 290 

Foundation Excavation CY 1,500,000 

Rock Excav at ion CY 100,000 

Foundation Treatment SY 13,000 

Embankment Fill CY 5,800,000 

Rip-rap CY 125,000 

Slope Stabilization LS 1 

Filter/Drain Material CY 200,000 

Drainage Wells and Pipe LF 7,000 

Grouting LF 85,000 

Spillway LS 1 

Out let Works LS 1 

Road Relocation LS 1 

Land and Land Rights LS 1 

Instrumentation LS 1 

Subtotal Direct Cost 

Engineering/Construction Management 

Subtotal 

Allowance for Indeterminates 

TOTAL ESTIMATED COST (1986) 
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Unit Estimated 
Rate Cost 

LS 1,500 

LS 200 

1,500 435 

2.00 3,000 

10.00 1,000 

5.00 65 

3.50 20,300 

20 250 

1S 1,000 

12 2,400 

20 140 

30 2,550 

LS 5,500 

LS 4,560 

LS 550 

LS 1,000 

LS 150 

44,600 

6,700 

51,300 

8 2 700 

60,000 
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PERMITS AND LAND ACQUISITION 

Permit Requirements 

Table VII-1 lists the major permits and other authorizations required to 

construct the Sandstone Dam and Reservoir Project. In addition to those 

listed, the construction contractor will be required to have in its 

possession, valid permits, certificates, licenses, etc. covering all 

government regulated construction equipment, activities, and support 

services (e.g. equipment operation and maintenance, blasting, noise and 

dust control, food handling, sanitary waste facilities). 

The 404 Permit application was submitted to the U. S. Corps of Engineers by 

the WWDC in August, 1986 to initiate the National Environmental Policy Act 

(NEPA) process. The WWDC and the Corps, as the designated lead federal 

agency, subsequent ly commenced work on the proj ect t s Environmental Impact 

Statement (EIS) in September, 1986. The 404 Permit, as well as the Bureau 

of Land Management (BLM) Right-of-Way Grant, will not be issued until the 

NEPA process is complete. 

No other permit applications have been submitted by the WWDC to date. 

Table VII -1 Permits - Sandstone Dam and Reservoir 

Permit (1) Agency 

404 Permit (Discharge of Dredged 
or Fill Material into Waters 
of the United States) 

Right-of-Way Grant 

Threatened and Endangered 
Species Clearance (2) 

401 Water Quality Certification 

Permit to Construct Temporary 
Waste Treatment Facilities 
(Sediment Ponds) 

U.S. Dept. of the Army, Corps of 
Engineers 

U.S. Dept of the Interior, Bureau 
of Land Management 

u.S. Dept of the Interior, Fish and 
Wildlife Service 

Wyoming Dept. of Environmental 
Quality, Water Quality Division 

Wyoming Dept. of Environmental 
Quality, Water Quality Division 
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Table VlI-l Permits - Sandstone Dam and Reservoir (Continued) 

Permit (1) 

National Pollutant Discharge 
Elimination System (NPDES) 
Permit 

Mining Permit 

Waste Disposal Permit 

Burning Permit 

Easement (State Lands) 

Reservoir Permit (Permit to 
Appropriate Water) 

Review and Approval of 
Construction Plans and 
Specifications 

Review and Approval of 
Temporary Sediment Ponds 
and Construction Water 

Cultural Resource Clearance (3) 

Building Permit 

Agency 

Wyoming Dept. of Environmental 
Quality, Water Quality Division 

Wyoming Dept. of Environmental 
Quality, Land Quality Division 

Wyoming Dept. of Environmental Quality, 
Solid Waste Management Div. 

Wyoming Dept. of Environmental 
Quality, Air Quality Division 

Wyoming Board of Land Commissioners 

Wyoming State Engineer 

Wyoming State Engineer 

Wyoming State Engineer 

Wyoming State Historic Preser.vation 
Officer (SHPO) 

Carbon County Planning Commission 

1. Includes permits, certifications, easements, clearances, and approvals. 

2. To be obtained in conjunction with EIS process under Section 7 of the 
Endangered Species Act of 1973 (Section 7 Consultation). 

3. A Class III Cultural Resource Survey was completed in August, 1985. 
The survey revealed the presence of several prehistoric and historic 
sites eligible for the National Register of Historic Places. 
Recommended testing programs will have to be completed before the SHPO 
clearance is obtained. 
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LAND ACQUISITION 

Land ownership was determined for access requirements to facilitate the 

preliminary site investigation during the concept design study period from 

Spring 1985 to Fall 1986. 

Access agreements were negotiated, as directed by the WWDC staff, with the 

affected owners. The agreements allowed site investigations and 

geotechnical instrument monitoring to take place for about 16 months. The 

agreements expired on October 1, 1986. 

The ownership of land in the project area is shown on Figure 4. Property 

which is affected by the proj ect structures and the reservoir up to the 

maximum high water elevation should be purchased by the State of Wyoming. 

Additional property, or remaining segments of affected parcels might also 

be purchased. Those remaining segments of an owner's property, which due 

to the small size or which become isolated or lose their means of access 

due to the project development, should also be considered for purchase. 

Mitigation acreage for wildlife concerns should be considered by the WWDC 

in recommending property purchase to the State. Land parcels which will be 

affected by the project are indicated on Figure 4. 

Long term lease or exchange of federal lands affected by the project will 

need to be negotiated with the Bureau of Land Management (BLM). Mineral 

rights have been determined for those lands which may be purchased and this 

information furnished to wVDC. 
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ECONOMIC ANALYSIS 

The economic studies for the Sandstone Dam and Reservoir Project were 

conducted by Western Research Corporation and included an analysis of 

agricultural, municipal, flood control, hydropower, recreation and 

industrial benefits. Benefits were grouped into two major catagories; the 

industrial benefits and the non-industrial benefits. 

Non-I ndustrial Benefits 

Agricultural ability-to-pay analyses were evaluated, based upon crop 

patterns and projected changes resulting from the availability of 

supplemental irrigation water from the Sandstone Reservoir. Two future 

scenarios for estimating ability-to-pay were developed: 

Most likely scenario - where additional water will add a proportional 

amount to each crop in the existing crop pattern. 

Alfalfa production scenario - where an increase in alfalfa production 

comes from the reseeding of fields currently devoted to mixed grasses 

(improved hay) production. 

The ability to pay calculations resulted in an increase return over the 

baseline scenario of $9.62 per acre for the most likely scenario and $20.49 

per acre for the alfalfa production scenario. For the purposes of 

estimating project benefits a figure of $12.00 per acre was used. The 

discounted value to 1989 resulted in an estimated $4,721,000 in direct 

agricultural benefits. 

Municipal benefits were estimated using the economic demand valuation 

approach. THe discounted value of municipal benefits as of 1989 for both 

Baggs and Dixon is $157,000. 
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Flood control benefit were estimated along Savery Creek for all potential 

flood levels and along the Little Snake River for the 500 year or greater 

flood on Savery Creek. Based upon the analysis which used data from the 

1984 flooding in the Little Snake Valley as well as other pertinent data it 

was estimated that the Sandstone Project would reduce expected flood 

damages by an average of $6,100 annually. The present value of this flood 

control benefit is $117,000 when discounted to 1989 using a four percent 

discount rate. 

Hydropower benefits were estimated for a two unit installation. A mini 

size 280 Kw unit would operate during minimum release periods (Oct. through 

March) and a 1810 Kw unit for the higher flow period (April through 

September). The best possible rates currently available were used in 

estimating the hydro benefits, for an assumed operation plan which assumed 

a non-industrial use of water from 1992 to 2007 followed by a 35 year 

post-industrial period. The pre-industrial hydro benefits are estimated to 

be about $220,000 annually while post-industrial hydro benefits are 

estimated to be about $232,000 per year. The discounted value of those 

benefit streams as of the beginning of the construction period in 1989 is 

$3,499,000. 

Recreation benefits were based upon estimates by the Wyoming Game and Fish 

Department that 9,233 fisherman days of use per year would be attributed to 

the Sandstone Reservoir. A loss of 327 stream fisherman days would result 

in a net gain of 8,906 fisherman days. Assuming $30 as the benefit 

attributable to a fisherman day, annual recreation benefits would be 

$267,200 which discounted to 1989 results in a present value of 

$5,103,000. The non-industrial benefits are summarized below: 
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Source 

Agriculture 

Recreation 

Hydropower 

Municipal Water 

Flood Control 

TOTAL 

NON-INDUSTRIAL BENEFITS 

Est. Present Value* 

$ 4,721,000 

5,103,000 

3,499,000 

157,000 

117,000 

$13,597,000 

* Benefits in 1986 dollars, discounted to the beginning of the 

construction period (1989). 

I ndustrial Benefits 

The key to economic viability of the Sandstone Project is the timing of 

demand for industrial water. In view of the uncertainty surrounding future 

industrial demand for water, it is difficult to project benefits due to 

industrial uses. Therefore, the estimate of industrial benefits was based 

upon a breakeven analysis. This analysis assumed approximately 20,000 acre 

feet of industrial water could be made available at a Bagg diversion point 

while still satisfying in-basin needs for agricultural and municipal uses. 

An estimate of $250 per acre-foot was used to approximate Industry's 

willingness to pay for energy-related industrial water in 1986 dollars. 

With $13.6 million in benefits from the non-industrial uses of the project 

and a 1989 discounted value of construction costs of $60.2 million, the 

remaining construction cost of $46.6 million must be justified on the basis 

of industrial benefits. Therefore, if industrial usage were to commence in 

1992 present values of industrial benefits would exceed $95 million, or 

more than twice the construction cost allocated to industrial use. This is 

shown in the following tabulation: 
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Year Industrial 
Demand Commences 

1992 

1997 

2002 

2007 

2012 

2017 

2022 

INDUSTRIAL BENEFITS 
AS A FUNCTION OF DEMAND TIMING 

(20,000 acre-feet supplied) 

Estimated Present Value* 
of Benefit Stream (millions) 

$95.5 

75.7 

59.4 

46.1 

35.1 

26.0 

18.6 

* Benefits in 1986 dollars, discounted to beginning of construction 

period (1989). 

The benefits attributable to industrial usage decline as the assumed date 

of first utilization moves into the future. The industrial benefits would 

be approximately equal to allocated costs if industrial water utilization 

were to begin in the year 2007, approximately 15 years after the project 

was completed. Thus, if the 20,000 acre-feet of storage can be marketed by 

the State at $250 per acre-foot (in 1986 dollars) within 15 years of the 

project's completion, then the project will be economically viable. If 

marketed sooner at the same price, economic benefits to the State would be 

significant. Sales of industrial water after the year 2007 would have to 

be at a higher price to justify the project on the basis of economic 

feasibility. 
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RECOMMENDA TIONS 

It is recommended that a zoned earthfill embankment with an uncontrolled 

chute type spillway and a low level outlet be considered for design and 

construction at the Sandstone Project site on Savery Creek, if the 

Legislature elects to proceed with project development. The preferred 

project design will provide a live storage capacity of 52,000 acre-feet 

with a normal water level at EI. 6932. 

The Corps of Engineers has indicated that a Draft Environmental Impact 

Statement (EIS) is scheduled for completion by July 1, 1987. Therefore, a 

Final EIS may be available by January 1988. This would allow construction 

to begin in the Spring of 1988. 

If the Wyoming Legislature approves Level IV funding during the 1987 

Session, it is recommended that land acquisition be initiated by the \\iv/DC. 

It is further recommended, that final geotechnical field investigations be 

initiated in the Spring of 1987 with completion of final design 

specifications and drawings by the end of 1987, in order to be prepared for 

an early construction start in 1988. 
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LEGEND 

THE UNITED STATES of AMERICA 
THE STATE of WYOMING 
NILAND, et.al., RTE 2, BOX 1386, CHEYENNE, WY 82001 
NILAND, 8t.al., RTE 2, BOX 1386, CHEYENNE, WY 82001 
BOYER, 8t.al., P.O. BOX 24, SAVERY, WY 82332 
McMILLEN, P.O. BOX 72, CRAIG, CO 81626 
BOYER, et.al., P.O. BOX 24 SAVERY, WY 82332 
CARBON COUNTY, WYOMING. COUNTY COURT HOUSE, RAWLINS. WY 8:2301 
BOYER, P.O. BOX 21, SAVERY, WY 82332 
COBB CATTLE COMPANY. P.O. BOX 68, SAVERY, WY 82332 
ANDERSON, P.O. BOX 22, SAVERY, WY 82332 
BATTLE MOUNTAIN CO., SAVERY. WY 82332 
COBB, BAGGS, WY 82321 
SWEZEY (trustee', P.O. BOX 82, SAVERY, WY 82332 
MORGAN, P.O. BOX 7, SAVERY, WY 82332 
TILLERY, P.O. BOX 92, DIXON, WY 82323 
WENGER, 8t.al., 137 SONORA COURT. RAWLINS, WY 82301 

WYOMING WATER DEVELOPMENT COM\tSSlON 

SANDSTONE DAM & RESERVOIR 

LAND OWNERSHIP 

A~ STONE" WEBSTER ENGINEERING CORPORATION 
NOV. 1_ 
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