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I. Introduction 

The ]979 session of the Wyoming Legislature passed Enrolled Act No. 49 

(Cb,lptC'l 12h, Sl'ssion Lnws of 1979). This\egis]ntion called for a study of 

the LitLle Snake River Water Management Project (LSRWMP), a water management 

project for the areas of south central and southeastern Wyoming. Enrolled Act 

49 also authorized Stage II of the Cheyenne Water Project and "Stage III" of the 

LSRWMP. Enrolled Act 49 (W.S. 41-2-204[a][iv]) defines "Stage III" as: 

" ... a transbasin diversion of water from the headwater of 
the Little Snake River and its tributaries on the western 
side of the Continental Divide north and west of stage I 
and stage II. Stage III proposes to construct storage 
structures to increase storage for in-basin use and to 
construct interception lines and diversions and collec
tion structures to increase availability of water for 
transportation of water across the Continental Divide 
from the Little Snake River drainage into the North 
Platte River system, and increase storage and avail
ability of water for use by cities, towns, and other 
water users located in Carbon, Albany, Natrona, 
Converse, Niobrara, Goshen, Platte, and Laramie 
counties .... " 

The Governor's Interdepartmental Water Conference was delegated the responsibility 

of preparing " ... a feasibility study of the total effects of stage I, stage 

II and stage III and of the in-basin needs .... " 

In a separate act, the 1979 Legislature also formed the Wyoming Water 

Development Commission (WWDC) (Enrolled Act No, 58, Chapter 59, Session Laws of 

1979). This Act provided for the appointment of nine Commission members, two 

from each of the four water divisions in the State and one at-large member. The 

i\CL tr:msferred the hfyoming Water Development Program, along with the respon-

sibil ity for water and related land resources planning, to the new Commission. 

'I'h i;~ gj ve~.; Lhe Commission ;] dual role of planning for the IJse of Wyoming's water 

on a statewide basis and planning for the development of specific individual 

projects. 
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The WWDC prepared a study and report in compliance with Enrolled Act 49, 

ellt it.led Cheyenne Water Proj ect Feas i bi-=-l~L-.?tudx. (Water Resources Research 

Institute, 1979). This study dealt almost exclusively with the evaluation of 

CIIl'vc>nne's proposed Stage II water project. The study also evaluated the pro

jected needs and the existing water supplies of several southeast Wyoming com

munities. The WWDC, in its "Report to the Wyoming Legislature" (WWDC, 1979), 

recommended that monies be allocated to prepare a feasibility report detailing 

storage development programs to meet in-basin needs of the Little Snake River 

drainage. The WWDC, based upon WRRI's study, also recommended evaluation of the 

feasibility of constructing a transbasin diversion pipeline to meet the increas

ing needs of North Platte River basin communities. 

The 1980 session of the Wyoming l.egislature, through Enrolled Act 43 (W.S. 

41-2-211[b] Sections 2 and 3), appropriated monies and directed the WWDC to 

[Jrcpare a feasibility study and preliminary engineering plans for Stage III of 

tIle Little Snake River Water Management Project as defined in W.S. 41-2-204(a)(iv) 

and (v). The WWDC was also directed to study the requirements for a reservoir 

or reservoirs to meet in-basin needs for the Little Snake River drainage. 

The I,JWDC selected Banner Associates, Inc., of Laramie and Cheyenne, Wyoming, 

tCi conduct the feasibilit;r study for "Stage ITT" of the Little Snake River Water 

H:ln.qgclllent ProjecL. Banner Associates, Tnc. in turn selected specia1t.y sub

cllnlractors to provide expertise in two highly technical areas of the feasi-

I) j i it Y studY'. I~nv lronmenta1 l~esearch & Technology, Inc. was selected to provide 

clop ;lppr()prLltl~ environmental expertise to evaluate the impact of the alter-

t':l L i v(-' proj t'c U3. Hr. William A. Clevenger, Chairman of the Board for Woodward

:'1 vck (>:~nsulLants, supervised and conducted the geotechnical investigations of 

t-he variow.; dam sLtes evaluated in this study. 
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The Wyoming Game & Fish Department assisted in identifying and enumerating 

populations of fish in the various streams which could be affected. They als0 

assisted in evaluating impacts to the aquatic ecology and provided data and 

personal observations in the evaluation of terrestrial wildlife. 

The staff of the Wyoming Water Development Commission provided input re

garding evaluation of needs for in-basin and out-of-basin users. 

Due to the volume of the material generated during the course of this 

Jturiy, this report includes two volumes. The first volume is the Feasibility Study 

which contains an outline of the results of the stu~y for general use. The 

second volume is the Substantiating Report, which includes detailed analyses 

of the hydrologic, geologic, engineering, cost, and environmental considerations 

:\l\Jolvcd in the development of the feasibili ty study. In addition to the re-

ports, computer printouts referenced in the study are available in the offices 

ott he 1..JWDC in Cheyenne, Wyoming. 
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IT. Turposc of Stu<!x 

This study was ('()nduct(~d in order to analyze the feasibility of construct

ing water development facilities to utilize the unused and unappropriated waters 

uf the Little Snake River in Wyoming [or both in-basin and out-of-basin needs. 

In-basin needs were identified by the staff of the Wyoming Water Development 

Commission (WWDC). Possible in-basin uses could include: supplemental supply 

for existing irrigation, full supply for new irrigation, domestic and municipal 

use, and industrial use. Preliminary engineering plans were developed for al

ternative reservoirs that could be constructed to meet the projected in-basin 

needs for water. 

This study also evaluates the feasibility of construction of diversion and 

conveyance facilities to transport water from the Little Snake River basin to 

the North Platte River basin for municipal use by communities along the North 

Platte River in south central and southeast Wyoming. The transbasin diversion 

plan would be similar in concept to the Stage III proposal of the City of 

Cheyenne's water development project. Included in the study was the develop

ment of preliminary plans for diversion, conveyance, and storage facilities that 

would be required to meet the potential out-of-basin needs as identified by the 

staff of the WHDC. 

The following areas of interest were treated in this study: 

Hydrology - A hydrologic analysis was conducted to determine water 

resources which could be developed into viable water development proj

ects. 

Geotechnical - A geotechnical analysis was conducted to determine the 

feasibility of alternative dam sites for development of storage fa

cilities. 
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Engineering - Preliminary engineering plans and cost estimates were 

developed for alternative facilities to develop water supplies for both 

in-basin and out-of-basin needs. 

Environmental - An environmental analysis was conducted to determine 

possible impacts of the proposed alternatives on terrestrial and 

aquatic ecosystems. 
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III. Description of the Study Area 

The study area for the Little Snake River Water Management Project (LSRWMP) 

is located in south central Wyoming. Plate 1, located in the back of the study, 

is an area map showing the location of the study area with respect to the Rocky 

Mountain region. 

The development alternatives presented in this study propose to utilize the 

water resources of the Little Snake River. The Little Snake River is a head

water tributary of the Colorado River. The Little Snake River flows into the 

Yampa River in the northwest corner of Colorado; thence, the Yampa flows into 

the Green River. The Green River flows into the Colorado River in Utah, near 

Moab. 

Plate 2 is a vicinity map of the study area. The vicinity map shows the 

Little Snake River and its tributaries as well as the location of communities in 

the vicinity of the project area. Also shown on Plate 2 are the major road 

routes in the project area. 

A. Topography 

The topography of the study area is highly variable, ranging from the 

alpine features of the upper Sierra Madre Range to the dissected pediments of 

the lower slopes, to the tablelands and floodplains of the bottomlands. Ele

vation varies from 11,000 feet above sea level in the Sierra Madres to 6,100 

feet at the valley floor of the Little Snake River and Jack Creek. 

The lands that are irrigated in the Little Snake drainage are located 

along the alluvial valley floor of the Little Snake River, Savery Creek, and 

other tributaries of the Little Snake River. Some irrigation occurs on the dis

sected mesas and terraces adjacent to the major streams in the study area. Any 

new irrigation development would probably occur on the dissected mesas and ter

races adjacent to the Little Snake River and Savery Creek. 
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B. Geology 

The rocks underlying the study area are in three area groups: the 

sedimentary deposits of the Little Snake River Drainage, the pre-Cambrian rocks 

of the Sierra Madre Mountains, and the sedimentary deposits of the Jack Creek 

Drainage. 

The south and west portion of the study area in the Little Snake River 

Drainage is underlain by a sequence of sedimentary deposits consisting of marine 

and continental sandstone, shales, mudstones, and marlstones. These sedimentary 

deposits become as thick as 16,000 feet near Baggs. The sedimentary rocks vary 

in age from Cambrian to Miocene. In addition to and within these sedimentary 

deposits near the Wyoming-Colorado border, occur a series of basaltic dikes and 

sills, which intruded into the area in the late Miocene age. 

The most dominant bedrock in this portion of the study area is the 

Browns Park Formation. The BrO~lS P2rk Formation is an eolian deposit of sand, 

silt, and volcanic ash, early to Middle Miocene in age, and is as thick as 1,800 

feet. Numerous domestic and stock wells are developed in the formation. 

The Haystack Formation of the Mesa Verde Group and the underlying 

Lewis Shale are two significant formations for this study in the Little Snake 

River drainage area. The Haystack Formation, consisting of sandstones and 

shales, and at times the overlying Browns Park Formation, will slide on the 

contact of the Lewis Shale under adverse conditions. Several stream valleys, 

such as Savery Creek, have large, massive landslides developed along the walJs 

and floodplains. The potential effects of these slides were considered in 

the evaluation of several dam sites. 

The uplift which formed the Sierra Madre uplift ~long with the erosion 

of sedimentary rocks has exposed pre-Cambrian rocks. The pre-Cambrian rocks in 

the study area are a variety of igneous; metamorphic, and metasedimentary rocks. 

The igneous rocks in the study area include granites~ volcanic rocks, gabbros, 
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etc. The metamorphic and metasedimentary (partially metamorphosed sedimentary) 

rocks include quartzite, a variety of schists. 

The third area of bedrock in the study area is sedimentary deposits 

located along the lower two-thirds of the Jack Creek drainage. These sedimentary 

deposits consist of marine and nonmarine formations of sandstones, shales, con

glomerates, and alluvial deposits of sands, silts, clays, and gravel. 

C. Climate 

Climatological data gathered in the study period from 1940 to 1978 

indicate annual precipitation in the study area is 12.6 inches at Dixon. About 

6 inches fall during the growing season in the Dixon-Baggs area. The higher 

elevations of the Sierra Madre Mountains occasionally receive as much as 35 

inches precipitation per year, the majority coming as snowfall. 

The average annual temperature at Dixon is 41.8°F with a monthly range 

from l7.3°F to 64.5°F. The frost-free period or consecutive period with tempera

tures above 32°F averages about 86 days near the Dixon-Baggs area. 

D. Water Supply 

The Little Snake River and Jack Creek have their headwaters in the 

Sierra Madre mountains. The Little Snake River is in the Colorado River drain

age while Jack Creek drains to the North Platte River in the Missouri River 

drainage. The water supply for all alternatives evaluated in this study relies 

upon the Little Snake River or its tributaries. 

Major tributaries of the Little Snake River include the North, Middle, 

South, and Roaring Forks of the Little Snake River, Battle Creek, Savery Creek, 

and Slater Creek. The major streams in the area, including the Little Snake 

River and Savery Creek, often dry up as a result of irrigation diversions. The 

majority of lands presently irrigated in the Little Snake River drainage, approximately 

76%, depend upon diversions from the main stem of the Little Snake River and from 

Savery Creek for water supply. 
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A streamflow analysis was conducted to determine the quantity and time 

of occurrence of water within the Little Snake drainage. Like most Wyoming 

streams, the runoff of the Little Snake River is dependent upon snowmelt runoff 

for its flow. Therefore, the flow of the Little Snake and its tribu-

taries varies significantly with time of year. Also, the flow of the 

river varies, sometimes drastically, from year to year. The streamflow is 

further influenced by irrigation depletions and transbasin diversions. The 

results of the streamflow analysis are summarized in Table 1 for selected 

streams in the study area. 

Water quality in the Little Snake River drainage can generally be 

described as good. The runoff from high mountain streams is of exceptionally 

high quality, except for Haggerty Creek. Copper concentration is extremely high 

in Haggerty Creek, probably due to past mining activities. Overall, however, 

little chemical pollution is introduced into the streams. The main contribution 

to chemical pollution is associated with irrigation return flows (WPRS, 1977). 

Surface water in the project area is generally suitable for use on all adapted 

crops and, with primary treatment, domestic use. 

E. Fish and Wildlife 

Several species of game and nongame fish species inhabit the study 

area. Table 2 is a list of fish, by species, found in the study area. No 

threatened or endangered species inhabit the study area. However, the Colorado 

cutthroat trout are found in several of the high mountain streams. This species 

is listed as "sensitive" by the Wyoming Game and Fish Department. Nongame 

species tnhabit the lower reaches of streams in the project area. 

Mule deer are common throughout the study area. The mule deer move 

into the higher elevations in July and remain there until snow forces them into 

lower elevations in the fall. Elk are found in the study area in the eastern 

areas close to the Sierra Madre Mountains. The elk move into the higher eleva-
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Table 1 

Streamflow Analysis Summary of Average Annual Runoff for the Period 1940-1978 
(Adjusted to Pre-Stage I Development) 

Drainage Area Annual Runoff (Acre-Feet) 
(jaglng ~caCl0n (Square Miles) Minimum Average Maximum 

North Fork Little Snake River near Encampment 12.8 10,180 20,390 29,720 

North Fork Little Snake River near Slater 29.3 17,410 34,190 51,670 

Little Snake River near Slater 285 67,090 166,800 285,860 

Battle Creek near Encampment 12.8 10,780 21,830 31,940 

Battle Creek near Slater 85.3 21,880 59,120 102,280 

Slater Fork near Slater 161 15,690 53,900 81,070 

Savery Creek at Upper Station 200 10,770 34,840 66,930 

Savery Creek near Savery 330 16,100 75,110 150,210 

Little Snake River near Dixon 988 79,740 347,700 577,570 



Table 2 

List of Fish by Species Found in the Study Area 
(Wyoming Game and Fish Department, 1980) 

Game Species 

Brook trout Salvelinus fontinalis 

Colorado River cutthroat trout Salmo clarki pleuriticus 

Rainbow trout Slamo gairdneri 

Whitefish Prosopium williamsoni 

Brown trout* Salmo trutta 

Nongame Species 

Mottled sculpins Cottus bairdi 

Mountain sucker Catostomus platyrhynchus 

Speckled dace Rhinichthys osculus 

Flannelmouth sucker Catostomus latipinnis 

White sucker Catostomus commersoni 

Creek chub Semotilus atromaculatus 

Redside shiner Richardsonius balteatus 

Carp** Cyprinus carpio 

* Occurred in Jack Creek at proposed reservoir site. 

** Not found in this study but listed by Baxter ~nd Simon (1970) in the Lit
tle Snake River near Baggs. 
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tions in June and stay until the first major snow in the fall. They generally 

move into summer range earlier than deer. At present, elk herds are in very 

good condition with increasing numbers. Generally, antelope are distributed in 

the lower terrain to the south and east of the study area. A healthy population 

of black bear inhabit the higher elevations as do small populations of mountain 

lion and bighorn sheep. 

Several furbearers inhabit the study area, including the beaver, 

muskrat, coyote, long-tailed weasel, ermine, and marten. Small game animals in 

the study area are the cottontail rabbit, snowshoe hare, blue grouse, sage 

grouse, and sharp-tailed grouse. These animals receive only light hunting pres

sure. Common raptor species include the golden eagle, great-horned owl, and 

red-tailed hawk, Numerous other wildlife species inhabit the study area includ

ing many species of songbird and small mammals. The garter snake is the pre

dominant reptile and the western toad and leopard frog are common amphibians. 

There are no known instances of federally endangered wildlife using 

any of the study area. However, there is a bald eagle nest along the Little 

Snake River in Colorado, and several bald eagles are known to winter on the 

Little Snake River. The greater sandhill crane nests in the Yampa and Little 

Snake River drainages and has been observed on the Slater Creek drainage during 

the nesting season. This species is considered an endangered nesting species by 

the Colorado Division of Wildlife. The sharp-tailed grouse is listed as "rare" 

in Wyoming. 

F. Transportation System 

Wyoming State Highway 789 connects Baggs with Interstate 80 to the 

north, providing access to Rawlins and Cheyenne, Wyoming, and Salt Lake City, 

Utah. Colorado State Highway 13-789 gives access from Baggs to U. S. Highway 40 

to the south, which connects Craig with Denver, Colorado, and Salt Lake City. 

Wyoming State Highway 70 runs from Baggs east to Savery. 
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Wyoming State Highway 130 connects Saratoga to Walcott Junction and 

Interstate 80 to the north, and Encampment to the south. The immediate study 

area has no commercial airline, or bus services. Railroad and charter airline 

services are available at Saratoga, Wyoming. Railroad and commercial airline 

services are available at Craig, Colorado, and railroad and trucking lines do 

serve the study area. Numerous Forest Service and County roads are distributed 

throughout the study area. 
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IV. Present Development 

The Little Snake River basin is one of the drainages in the State of 

Wyoming where unused and unappropriated water is available for development. 

However, existing users of water must be recognized and provided their rightful 

appropriation under the statutes of the State of Wyoming. The existing ap

propriators include irrigation, municipal, and a small amount of industri.al 

use. 

A. Irrigation 

Presently, the major use of water in the Little Snake basin is for 

irrigation. The Wyoming Water Development Commission has estimated that 11,156.6 

acres are being irrigated in the Little Snake River basin (1979). Plate 3 is a 

map showing the lands that were irrigated in the Little Snake River basin in 

1979. Based upon the WWDC mapping, the following breakdown of irrigated lands 

by drainage was compiled for the Little Snake River basin in Wyoming: 

Stream or Stream Reach 

Little Snake River 

Three Forks to Slater Creek 

Slater Creek to Savery Creek 

Savery Creek to State Line 

Savery Creek 

Muddy Creek 

Battle Creek 

Miscellaneous Tributaries 

Total 

Actual Irrigated Acreage 

40.0 

156.3 

6,232.1 

2,240.4 

717.5 

376.7 

1,393.6 

11,156.6 acres 

The U. S. Water and Power Resources Service (formerly Bureau of 

Reclamation) has estimated a cropping pattern in the area with the following 

distribution: alfalfa, 35%; rotation pasture, 53%; and small grains, 12%. The 

WPRS has estimated a weighted consumptive use for these crops of 1.02 AF/acre 
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with a diversion requirement of 3.16 AF/acre. Based upon the present level of 

actual irrigated lands, the annual diversion requirement in Wyoming is 35,255 

AF/year. This listing of actual irrigated acreage is, however, less than the 

acreage under adjudicated and unadjudicated water rights. There are approximately 

28,000 acres of irrigation water rights in good standing in the Little Snake 

River basin in Wyoming according to the records of the Wyoming State Engineer's 

Office. 

Some sources of water supply frequently dry up during the latter part 

of the irrigation season. There is little or no storage to provide supplemental 

water for late summer irrigation. The majority of irrigation is by direct di

version of streamflow. There are no storage facilities on the major streams in 

the Little Snake River basin in Wyoming. Therefore, water for irrigation during 

late July, August, and September is often in short supply, thus limiting farm 

unit production. There are several small stock reservoirs in the Little Snake 

River drainage, but they have a minor effect on the water supply. 
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B. Municipal 

Another large user of water from the Little Snake River basin is the 

City of Cheyenne, Wyoming. Cheyenne has constructed Stage I of a proposed 

three-stage water development project with operation of Stage I of the Little 

Snake Diversion pipeline having been continuous since September, 1964. The 

Cheyenne Project involves two independent water systems, one diverting water from 

the Little Snake River drainage and conveying it across the continental divide 

into the North Platte River drainage, and, the other diverting water from the 

Douglas Creek drainage in the North Platte system and conveying it to the City 

of Cheyenne. The Douglas Creek water which is actually used by Cheyenne is 

replaced by the water from the Little Snake drainage, and the North Platte drain

age is not subject to depletions from this project. The depletions come from 

the Little Snake drainage. 

Cheyenne currently diverts an average of approximately 7,170 AF/year, 

which is a 100% depletion to the Little Snake system. The Cheyenne diversion 

system has water right priorities of 1954 and 1964, and has often been regulated 

during the latter part of the irrigation season. The majority of Cheyenne's 

diversions occur during the peak runoff months when an excess of water is avail

able in the Little Snake. Diversions from the Stage I system deplete flows in 

the North Fork Little Snake and the main fork of the Little Snake River. 

The Towns of Baggs and Dixon also use Little Snake River water. Baggs 

currently obtains its water supply from an infiltration gallery in the Little 

Snake River. Dixon's water supply is a direct diversion from the Little Snake 

River. Some Dixon residents rely on private wells. Baggs has finished water 

storage for 317,000 gallons, and Dixon has a finished water storage of 200,000 

gallons. Neither community has raw water storage of any significance. Both 

communities can be adversely affected during extended periods of low flow. 
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V. Analysis of Needs 

The staff of the Wyoming Water Development Commissiou did an analysis of 

the out-of-basin and in-basin needs for this project. A summary of the water 

needs defined by WWDC is listed in Table 3. 

A. Out-of-Basin Needs 

The WWDC staff has identified the need for new water supplies of 

33,200 AF/year by municipalities located in the Platte River drainage. Specific 

commitments by several of the communities· listed in Table 3 have not been made 

at the time of this publication. 
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Table 3 

Summary of Water Needs for In-Basin and Out-of-Basin Users 
(WWDC, 1980) 

Out-of-Basin Municipal Needs 

Municipality/Water District Quantity (AF/Year) 

Casper 
Saratoga 
Rawlins 
Evansville 
Midwest-Edgerton 
Laramie 
Hanna 
Douglas 
Glenrock 
Mills-Wardwell 

Water & Sewer District 
Pioneer 
Water & S2wer District 

Cheyenne 

Total 

In-Basin Industrial Needs 

7,500 
2,000 
7,000 
1,500 
2,000 
1,500 

700 
o 

1,000 
2,000 

500 

7,500 

33,200 

Industrial User Purpose Quantity (AF/Year) 

Kemmerer Coal Co. 
Tri-State G&T 
Rocky Mountain Energy 
Pacific Power & Light 
Urangesellshaft USA, Inc. 

Total 

Coal-fired Power Plant 
Coal-fired Power Plant 
Synthetic Fuels Plant 
Coal-fired Power Plant 
Uranium Mine 

25,000 
30,000 

o 
o 

10 

55,010 

In-Basin Municipal and Domestic Needs 

Municipality 

Baggs 
Dixon, Savery, and Rural Domestic 

Total 

Quantity (AF/Year) 

300 
500 

800 

In-Basin Irrigation Supplemental Supply Needs 

Little Snake River (6430 acres) 
Savery Creek (1760 acres) 

Total 

Average - 25% Shortage 
(AF/Year) 
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5,080 
1,390 

6,470 

Maximum - 66% Shortage 
(AF/Year) 

13,410 
3,670 

17,080 



B. In-Basin Needs 

The WWDC staff has identified an industrial need of 55,010 AF/year. 

A listing of potential industrial users is tabulated in Table 3. The uncertain 

nature of industrial planning should be taken into consideration when evaluating 

projected industrial demands. However, commitment by the State regarding de

velopment of water resources could encourage industrial development. 

The WWDC staff has also identified a projected demand of 800 AF/year 

to meet increasing municipal and rural d~~estic needs. Portions of the rural 

domestic water supply may not materialize, depending upon the feasibility of 

constructing rural water systems. 

Additionally, a supplemental water supply for lands presently ir

rigated is another in-basin need. Currently, 11,156.6 acres of land are under 

irrigation in the Little Snake River basin in Wyoming (WWDC, 1979). Approxi

mately 8,200 acres could be provided an economical supplemental supply from 

alternative projects evaluated in this study. The ideal diversion requirement, 

as estimated by the Water and Power Resources Service (WPRS), is 3.16 AF/acre. 

A total diversion requirement for 8,200 acres is 25,900 AF. Based upon this 

study and studies by the WPRS, it is estimated that deficit averaging 25% of the 

ideal diversion requirement occurs in the Little Snake River basin in Colorado 

and Wyoming. Thus, an average supplemental supply of approximately 6,500 

AF/year is required to provide a full supply. However, during dry years a 

shortage approaching 66% (approximately 17,000 AF) has occurred. Provision 

should be made in all storage projects to improve supplies during dry years. 

The average and maximum supplemental supplies for the Little Snake River and 

Savery Creek are tabulated in Table 3. 

The need for irrigation supply was assumed to be the amount of water 

to provide supplemental supply for existing irrigated lands. Contacts with area 
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ranchers indicated that there is very little interest in developing new lands 

for irrigation at this time. 
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VI. Water Development to Meet Out-of-Basin Needs 

Several alternative plans could be developed to meet the out-of-basin needs 

as identified by the WWDC. The following chapter includes a description of the 

component facilities recommended to develop a water supply for out-of-basin water 

users. This discussion is limited to the most feasible alternative for each 

component in the development plan. Table 4 includes a tabulation of pertinent 

statistics and environmental data regarding the system components of the Bat-

tle Creek to Jack Creek Diversion Plan. A more thorough discussion is included 

in the Substantiating Report. 

A. Battle Creek to Jack Creek Diversion Plan 

A water development plan to make 33,200 AF/year available for muni

cipal use in the North Platte drainage was studied. During the course of the 

study, however, it was determined that the optimum project from an economic stand

point would develop only 30,000 AF/year. The additional 3,200 AF/year would be 

very expensive to develop. Details of this conclusion are discussed in the 

Substantiating Report. 

The recommended development plan includes the following components: 

1. The Battle Creek to Jack Creek Pipeline. 

2. Jack Creek Reservoir. 

3. The Jack Creek to North Platte River Pipeline. 

1. Battle Creek to Jack Creek Pipeline 

The proposed Battle Creek to Jack Creek Pipeline would be op

erated to divert the headwaters of the Little Snake River, hy gravity; into the 

Jack Creek drainage. The plan proposed for this development is similar to the 

plan originated by Cheyenne as Stage III of its three-stage water development 

project. 
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Table 4 

Battle Creek to Jack Creek Diversion Plan 
Evaluation Factors for System Components 

Evaluation Factors 

Facilities 

1. Pipeline (miles) 
2. Access Roads & Trails (miles) 
3. Tunnel Length (feet) 
4. Pipeline Capacity (cfs) 
5. Dam Volume (C.Y.) 
6. Reservoir NHWL 
7. Reservoir Area @ NHWL (acres) 
8. Reservoir Capacity (AF) 
9. Reservoir Shoreline (miles) 

10. Outlet Works Capacity (cfs) 
11. Spillway Capacity (cfs) 
12. Flood Storage (AF)· 
13. Hydroelectric Capacity (KW) 

Land 

1. Pipeline R-O-W (acres) 
2. Access Roads & Trails (acres) 
3. Land Inundated (acres) 
4. Stream Inundated (miles) 

Fish & Wildlife 

1. Colorado Cutthroat Trout 
2. Game Fish Species 
3. Nongame Fish Species 
4. Elk Calving Range 
5. Deer Winter Range 
6. Pronghorn Winter Range 
7. Sage Grouse Strutting Grounds 
8. Endangered Fish Species in Upper 

Colorado River System 
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System Component 
Battle- Jack Ck- Jack 
Jack Ck N Platte Creek 
Pipeline Pipeline Reservoir 

38.0 
38.0 

6500 
485 

461 

x 
X 
X 
X 

X 

17.5 
6.5 

50 

106 

X 
X 
X 

6 

2,450,000 
8465 

702 
38,410 

10.4 
700 
600 

2,546 

x 

700 

73 
702 
4.1 



Evaluation Factors 

Costs 

1. 1980 Construction Cost 
2. Annual O&M Cost 
3. Annual Cost (40 yrs @ 7%) 
4. Annual Yield (AF) 
5. Unit Cost ($/AF) 
6. Unit Cost ($/1000 gal) 

Table 4 

(Continued) 

System Component 
Battle- Jack Ck- Jack 
Jack Ck N Platte Creek 
Pipeline Pipeline Reservoir 

77,200,000 7,300,000 20,200,000 
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45'000J 7,898,500 
30,000 Total System 
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0.81 



The Battle Creek to Jack Creek Pipeline would collect and divert 

several streams which are headwater tributaries of the Little Snake River in the 

Medicine Bow National Forest. Major streams which would be diverted include 

Doane Creek, Smith Creek, Haskins Creek, Lost Creek, Haggerty Creek, Big Sand

stone Creek, Deep Creek, Douglas Creek, Strawberry Gulch, and the East Fork of 

Savery Creek. Runoff from other smaller streams and sidehill areas would also 

be collected and diverted into the Battle Creek to Jack Creek Pipeline. The 

City of Cheyenne has water right permits-on several of these streams totaling 

602 cfs with a March 12, 1954 priority. The permits are in good standing with 

the Wyoming State Engineer. 

The alignment and location of the Battle Creek to Jack Creek 

Pipeline are shown on Plate 4. The pipeline would be 38 miles long and would 

consist of pipe ranging in diameter from 24 inches to 90 inches. The pipeline 

would convey water from the diversion structures to a tunnel through the con

tinental divide. The transcontinental divide tunnel would be 6500 feet long. 

Discharge from the tunnel would flow into Jack Creek Reservoir on the east side 

of the continental divide. 

Access to the pipeline and diversion structures would be con

structed in the same right-of-way as the Battle Creek to Jack Creek Pipeline. 

It is unknown at this time if the U. S. Forest Service would allow permanent 

access to the pipeline and diversion structures. Thp road could be used for 

maintenance work only or could become part of the forest transportation plan. 

However, it is more likely that access will be limited and the Forest Service 

will impose management constraints. 

Colorado River cutthroat trout were found in seven of the streams 

proposed for diversion. This species is currently listed as "sensitive lt by 

the Wyoming Game and Fish Department. The Game and Fish Department, during 

its field investigations in August, 1980, also determined that brook trout in-
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habit several of the streams proposed for diversion. Mottled scu1pins, a spe

cies not indigenous to the North Platte River drainage, were found in Deep Creek. 

The \Jyoming Game and Fish Department has recommended that instream 

flows be maintained in streams with fisheries. They have specified that instream 

flows of not less than 30% of the average daily flow be provided to maintain current 

fish populations. The Game and Fish has also recommended that flushing flows 

be bypassed for 72 hours, during peak runoff, to flush silts and sands from 

spawning gravels. The Game and Fish has .a1so recommended that all other streams, 

not supporting fisheries, not be diverted during the period July 1 through October 

30 to maintain riparian habitat and meadow areas. 

The project area is used by elk and mule deer. Deer are 

common throughout the project area in the summer months from July until snow 

forces them into lower elevations in the fall. Elk move into the project areas 

in June and retreat to the lower elevations after the first major snowfall. 

No distinct big game migration routes are reported in the project area. An 

important elk calving area would be traversed by the pipeline in the vicinity 

of the dj ersions on Deep Creek and Dirtyman Fork. It is recommended that road 

closures be implemented to eliminate disturbances during the calving period. 

Black bear inhabit the project area as do small populations of mountain lion 

and bighorn sheep. Important furbearers include the beaver, muskrat, coyote, 

long-tailed weasel, ermine, and marten. Small game species in the project area 

are the cottontail rabbit, snowshoe hare, and blue grouse. Common raptor species 

include the golden eagle, great-horned owl, and red-tailed hawk. Numerous other 

wildlife species inhabit the project area including many species of songbirds 

and small mammals. There are no known endangered terrestrial wildlife species 

occurring along the proposed pipeline right-of-way. 

It is estimated that the Battle Creek to Jack Creek Pipeline 

will yield an average supply of 34,590 AF/year. This yield figure is 3 net 
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yield and was calculated assuming instream flows, flushing flows, and bypasses 

for senior water rights are maintained. The estimated 1980 cost to construct 

the Battle Creek to Jack Creek Pipeline is $77,200,000. 

2. Jack Creek Reservoir 

The proposed Jack Creek Reservoir would be utilized to impound 

water diverted into Jack Creek by the Battle Creek to Jack Creek Pipeline. Jack 

Creek Reservoir would be used to regulate releases to the municipal water users 

needing additional supply. The proposed reservoir would be located in the 

Medicine Bow National Forest on the east side of the continental divide. The 

location of Jack Creek Reservoir is shown on Plate 4. 

The Jack Creek dam site is located in an area where Jack Creek 

has cut a V-shaped valley through the pre-Cambrian granites of the Sierra Madre 

Mountains. The bedrock at the dam site consists of pink to red granite and 

granite gneiss. The valley bottom is flat and filled with 15 to 20 feet of al

luvium cor'sisting of clay and coarse gravel and boulders. 

Jack Creek Dam would be a zoned earthen embankment with a maximum 

height of about 200 feet above the streambed. The dam crest will be 30 feet in 

width, approximately 1500 feet in length. The top elevation of the dam will be 

elevation 8475. In addition a saddle dike will be constructed on a low area on 

the left abutment. The dike will be approximately 1500 feet in length with a 

maximum height of approximately 30 feet. The resulting reservoir would impound 

38~410 AF of water, including 250 AF of dead storage. 

A spillway, consisting of a 25-foot long side channel structure, 

wonld be constructed to bypass 600 cfs. The combination of spillway and flood 

surcharge capacity will handle the Probable Maximum Flood. The outlet works 

will be capable of releasing 700 cfs which would be composed of the natural in

flow of Jack Creek and releases of imported water. The outlet works and spill

way will ~ischarge into separate hydraulic jump type stilling basins. 
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A feasible hydroelectric power supply could be developed by the 

operation of Jack Creek Reservoir. Preliminary sizing analyses indicate that 

the releases could produce 3,040,000 kilowatt-hours per year by utilizing a 

700-KW generating unit. Further analysis of the hydroelectric power potential 

should be conducted prior to final design. 

No previous geotechnical investigations were conducted near this 

site, and consequently no drill hole informntion is available. The information 

presently available from field observations made during reconnaissance visits 

has given no indication of lack of suitability for a dam of the size and type 

proposed. The location would appear to be an excellent site for the proposed 

Jack Creek Dam and saddfe dike. 

Approximately 6 miles of U. S. Forest Service access road will 

need to be relocated around the reservoir in order to provide access to the Jack 

Creek Guard Station. Also, the Jack Creek Campground will need to be relocated 

and possibly enlarged. The construction of a reservoir will probably result in 

an increase in visitors to the area for both day and overnight use. 

The Jack Creek Reservoir site is comprised predominantly of wil

low and grassland habitats and is bordered by lodgepole pines and some aspen 

stands. Brown trout and brook trout which inhabit Jack Creek in the reservoir 

area would be affected by construction of Jack Creek Reservoir. Terrestrial 

species described as occurring along the Battle Creek to Jack Creek Pipeline 

occur in the Jack Creek Reservoir area as well. The area is important summer 

feeding habitat for mule deer and it is probably used in the spring and fall by 

elk. Endangered fish and wildlife species are not known to occur in the res-

ervoir area. 

The proposed Jack Creek Reservoir, constructed to a capacity of 

38,410 AF, is estimated to yield approximately 30,000 AF/year from the Little 

Snake River drainage to the North Platte River system. The proposed reservoir 
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site limits the size of reservoir possible on Jack Creek due to economic con

siderations. Reservoir operation studies indicate that Jack Creek Reservoir can 

yield an average of 30,000 AF/year to the North Platte River system with only 

small shortages below that figure having occurred during the period of the mid-

1950's and 1977. The estimated 1980 cost to construct Jack Creek Reservoir is 

$20,200,000. 

3. Jack Creek to North Platte River Pipeline 

The flow in Jack Creek WQuld be augmented below Jack Creek Res

ervoir by reservoir releases. Downstream of Jack Creek Reservoir, Jack Creek 

flows in a narrow valley, is moderately meandering, and has a gravel and cobble 

bottom. Below the canyon, and beyond the U. S. Forest Service boundary, the 

valley broadens, the stream slope flattens, the meanders increase, and the sub

strates range from small gravel through silt. 

Flow augmentation in the upper reaches of Jack Creek would not 

result in degradation of habitat until continuous substrate movements occur. It 

is estimated that continuous substrate movement in the upper reaches would occur 

at a total flow of approximately 75 cfs. Due to channel morphology the lower 

channel habitat could be degraded when total flows exceed 25 cfs. Stream banks 

in the lower section of Jack Creek are susceptible to mass wasting. It is 

projected that pasture and farm land could be impacted. The increased flow in 

Jack Creek could also increase sediment loads into the North PI~tte River. 

Therefore, in order to eliminate undesirable impacts to lower 

Jack Creek and the North Platte River, it is recommended that a pipeline from 

Jack Creek to the North Platte River be constructed. The preliminary route 

selected for further evaluation is shown on Plate 4. The proposed Jack Creek to 

North Platte River Pipeline would be constructed to have a capacity of 50 cfs. 

Additional releases could be made into Jack Creek as long as the flow of Jack 

Creek in the lower reaches does not exceed 25 cfs. The release of water down 
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Jack Creek \o70uld enhance fisheries during late sunnner months when the natural 

flow drops below 25 cfs. 

The proposed pipeline would include 17~ miles of 36-inch dL,raetE' " 

pipe. The preliminary route of the pipeline is located so as to follow exisl. i'n,~) 

roads as much as possible to reduce impacts. The pipeline would convey water 

from a point on Jack Creek below Jack Creek Reservoir to the North Platte River, 

south of Saratoga, by gravity. The estimated 1980 construction cost of the Jack 

Creek to North Platte River Pipeline is $7,300,000. 

The total cost to develop 30,000 AF for out-of-basin municipal 

needs is estimated to be $104,700,000 in 1980. The unit cost to develop out-of

basin water by the Battle Creek to Jack Creek Diversion Plan is $263 per AF. 

The total cost figure includes the Battle Creek to Jack Creek Pipeline, Jack 

Creek Reservoir, and the Jack Creek to North Platte River Pipeline. 

B. Upper Savery Reservoir to North Platte Pumping Plan 

Another alternative for supplying water to the North Platte River for 

out-of-basin needs involves a pumping plant located on the Upper Savery Res

ervoir. qnder this alternative, water would be delivered from the proposed 

Upper Savery Reservoir to the North Platte River. (See pages VII-2 and VII-4 

for detailed discussion of Upper Savery Reservoir.) Water would be impounded in 

Upper Savery Reservoir, on the west side of the continental divide, and pumped 

back to the North Platte River on the east side of the continental divide. 

Upper Savery Reservoir built to the optimum size could yield 30,400 AF/year to 

the North Platte River system to meet out-of-basin needs. Development of this 

alternative would preclude the use of Upper Savery Reservoir to meet in-basin 

needs. 

A pumping plant would be located at Upper Savery Reservoir. Water 

would be pumped over the continental divide into Sage Creek. From Sage Creek, 

the water would flow into the North Platte River by gravity. Approximately 12 
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miles of 36·-inch diameter pipe would be required to transport the water from 

Upper Savery Reservoir to the continental divide. The proposed system would be 

able to deliver 60 cfs into the North Platte system. The pumping head for this 

system, including friction, is 1,230 feet. 

The construction cost for this system is $49,163,000 (1980). However, 

projected pumping costs and maintenance costs would average $11,866,000 per year 

over the next 40 years. The annual cost of this system would be highly vari

able, depending upon the cost of electricity. 

This system cOtLld yield 30,400 AF/year to meet out-of-basin needs. 

The development of 33,200 AF/year (the out-of-basin needs identified by the 

WWDC) was not feasible under this alternative due to system constraints. The 

average unit cost for "mter developed by th.is alternative is $512 per AF based 

upon a 40-year life at 7% interest. 

Further consideration of this alternative appears to be unnecessary 

CUP to economic factors. ThiE-; 211 ternF.tive is the leaBt expensive pumping plan 

that was studied. 
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VII. Water Development to Meet In-Basin Needs 

The WWDC staff has identified the need for water development within the 

Little Snake River basin for new municipal needs and potential industrial de

mands. Irrigation supplemental supply needs were identified by Banner Asso

ciates, Inc., with the use of information from WWDC and WPRS. Several alternative 

in-basin storage reservoirs were evaluated. This chapter includes a detailed 

description of four reservoirs which could be developed. Only one of these 

reservoirs could meet all the in-basin water needs by itself. Therefore, six 

alternative projects, involving various combinations of reservoirs, are included 

for further consideration. A section dealing with the evaluation of the pro

posed alternatives is also included in this chapter. 

The reservoirs evaluated for development of water supplies for in-basin 

needs are: 

1. Upper Savery Reservoir. 

2. Sandstone Reservoir. 

3. Pot Hook Reservoir. 

4. Three Forks Reservoir. 

In addition, a reservoir of approximately 3,000 AF to meet only irrigation 

needs and to be located between the mouth of Slater Fork and Savery Creek on the 

Little Snake was also evaluated. This reservoir was dropped from further con

sideration due to the high cost for developing such a small supply that would be 

of limited use and would inundate existing irrigated lands. 

Three other reservoirs were eliminated from further consideration due to 

geotechnical problems. These three reservoirs include Savery Reservoir, Big 

Sandstone Reservoir, and Little Sandstone Reservoir. The latter two sites did 

not have good locations in which to develop an efficient reservoir. Little 

Sandstone Reservoir would be of questionable use due to limited water supplies. 
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A. Description of In-Basin Reservoirs 

The following section is included to provide a detailed description of 

the four above mentioned in-basin reservoirs that were determined to be the 

more attractive of the projects considered. Table 5 includes a tabulation of 

pertinent statistics and environmental data to assist in the evaluation of each 

reservoir. The locations of the proposed reservoirs are shown on Plate 4 in the 

back of this report. 

The goal of this project, as established by the WWDC, was to develop 

the most water at an economical cost. In some instances the least expensive 

reservoir was not selected; instead, a reservoir having a larger yield was se

lected if the change Lp incremental unit cost was determined to be insignifi

cant. Should the Commission alter its goal, a reevaluation of reservoir size 

should be undertaken to insure rompatibility with the new goals. 

1. Upper Savery Reservoir 

The proposed Upper Savery Reservoir would be located on Savery 

Creek approximately 12!2 miles north of Savery, Wyoming. The dam would be lo

cated on Savery Creek immediately downstream of Bird Gulch. The location of 

Upper Savery Darn and Reservoir is shown on Plate 4. The darn and reservoir are 

located primarily on private land; a small amount on Federal and State lands is 

also involved. 

The WPRS previously studied a dam site approximately one-half 

mile downstream from the proposed site. At that site a number of exploratory 

holes were drilled. The WPRS site was located in a landslide-prone area and was 

eventually dismissed from consideration for that reason. However, the informa

tion that the WPRS published as a result of its studies was valuable in defining 

the foundation at the currently proposed location. 

The Upper Savery Creek dam site is located in an area of Savery 

Creek that has deeply cut into the Steele Shale. The Steele Shale is the only 
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Table 5 

Evaluation Factors for In-Basin Reservoirs 

Upper 
Savery Sandstone Pot Hook 

Three 
Forks 

Evaluation Factors Reservoir Reservoir Reservoir Reservoir 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

Facilities 

Access Roads & Trails (Miles) 
Darn Volume (C.Y.) 
Reservoir NHWL 
Reservoir Area @ NHWL (Acres) 
Reservoir Capacity @ NHWL (AF) 
Reservoir Shoreline @ NHWL (Miles) 
Outlet Works Capacity (cfs) 
Spillway Capacity (cfs) 
Flood Surcharge (AF) 
Hydrnclectric Capacity (KW) 

Land 

1. Access Roads & Trails (Acres) 
2. Land Inundated (Acres) 
3. Stream Inundated (Miles) 

Fish & Wildlife 

1. Game Fish Species 
2. Nongame Fish Species 
3. Elk Winter Range 
4. Deer Wjnter Range 
5. Deer Fawning Area 
6. Big Game Migration 
7. Sage Grouse Strutting Grounds 
8. Sharp-tail Grouse Grounds 
9. Greater Sandhill Crane Potential 

Nesting AreA. 
10. Endangered Fish Species in 

Colorado River System 

1. 
') 
L.. • 

3. 
4. 
5. 

Costs 

1980 Construction Cost 
Annt O&M Cost 
Annu .. L Cost (40 Years @ 7%) 
Annual Yield (AF) 
Unit Cost ($/AF) 

11 
5,120,000 

7,150 
1,210 

59,575 
17.5 

775 
6,100 

22,525 

61 
1,210 

9.7 

x 
X 
X 

X 

X 

X 

31,163,000 
25,000 

2,362,500 
25,700 

92 

8 
5,645,000 

6,930 
780 

52,040 
17.5 

950 
9,100 

25,340 

X 
X 
X 

X 
X 

X 

97 
780 

11.7 

7 
1,416,000 

6,690 
1,050 

61,550 
13.2 

935 
5,400 

14,030 

85 
1,050 

7.9 

x 
X 
X 
X 

X 
X 

X 

X 

37)350,000 20,000,000 
25,000 25,000 

2,826,600 1,525,200 
32,500 42,400 

87 36 

The yield shown includes direct diversion irrigation bypasses. 
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14 
7,820,000 

7,140 
1,470 

131,980 
19.8 

1,700 
9,900 

39,690 
2,600 

106 
1,470 

9.5 

X 
X 

X 

X 

56,973,000 
25,000 

4,298,500 
102,800 

42 



bedrock formation to underlie the dam site. The Steele Shale consists of gray

ish marine shale with a few intervals of very thinly interbedded shale and sand

stone. 

The Upper Savery Dam would be a zoned, earthen embankrnen t \vi th 

maximum height of approximately 125 feet above the stream level. The dam crest 

will be 30 feet in width and approximately 3600 feet long. The top elevation of 

the dam will be 7172. The resultant reservoir would have a surface area of 

1,210 acres at elevation 7150, the normal high water line. The reservoir would 

have a total capacity of 59,575 AF, including 2,065 AF of dead storage. 

A spillway would be constructed with a discharge capacity of 

6,100 cfs. The combination of spillway discharge and flood surcharge storage 

would handle the Probable Maximum Flood (PMF). The outlet works would be con

structed having a capacity of 775 cfs. The outlet works and spillway would 

discharge into separate hydraulic jump type stilling basins to dissipate the 

energy of potentially destructive high flows. Approximately 11 miles of roads 

and trails would be relocated around the reservoir area. 

Important elk wintering habitat exists in the majority of the 

reservoir site. Mule deer also utilize the reservoir site but do not utilize 

the reservoir site for winter range. Three species of grouse occur in the 

reservoir area: the sage grouse, sharp-tailed grouse, and blue grouse. Sage 

grouse strutting grounds or wintering areas are not known to occur in the res

ervoir site, but the site is probably used to some extent as a brood area. A 

sharp-tailed grouse dancing ground, important for the grouse's reproduction 

activities, is located near the upper Savery site. The sharp-tail is classified 

as rare in Wyoming. 

Brook trout and rainbow trout inhabit Savery Creek in the pro

posed reservoir site. Several nongame species inhabit Savery and Li.ttle Savery 

Creek in the reservoir area. Large variations in flow often occur at the pro-
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posed reservoir site and are not conducive to maintenance of trout habitat. The 

Wyoming Game and Fish Department has estimated that a net gain in fisheries 

potential would be realized if Upper Savery Reservoir were constructed. 

The average reservoir inflow, assuming the Battle Creek to Jack 

Creek Pipeline as previously described is operational, is 27,500 AF/year. The 

proposed Upper Savery Reservoir, constructed to a capacity of 59,575 AF, could 

maintain an average gross yield of 25,700 AF/year. The estimated 1980 construc

tion cost of Upper Savery Reservoir is $31,163,000. 

2. Sandstone Reservoir 

The proposed Sandstone Reservoir would be located on Savery Creek 

approximately 8~ miles north of Savery, Wyoming. Sandstone Darn would be located 

on Savery Creek immediately downstream from the confluence of Little Sandstone 

Creek. The location of Sandstone Darn and Reservoir is shown on Plate 4. The 

darn and reservoir are located primarily on private land with a small amount of 

Federal and State land being inundated. The proposed site has been previously 

investigated by WPRS for the Savery-Pot Hook project. Exploratory hole in

formation was available from the report published in 1977, along with consid

erable other information on availability of borrow and other materials needed 

for the darn construction. The exploratory hole information was of sufficient 

detail to give a very good picture of the foundation and abutments at the site. 

The WPRS proposed dam is approximately 65 feet lower than the dam being proposed 

in this study. Consequently, exploratory holes did not extend up the abutments 

as high as the proposed darn. 

The Sandstone darn site is underlain by bedrock consisting en

tirely of the upper and middle parts of the Haystack Mountain Formation. The 

Haystack Formation is considered part of the Mesa Verde Group. The Haystack 

Mountain Formation is thick and lithologically diverse consisting of thick units 

of marine sandstones interbedded with shale. 
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The Savery Creek valley, in which the reservoir would be located, 

is eroded through the Haystack Mountain Formation and the underlying Steele 

Shale. The Haystack Mountain Formation in the reservoir area consists of marine 

sandstones and shale which are interbedded. The Steele Shale underlies the 

Haystack Mountain Formation. Both formations dip westward across Savery Creek 

at about 15 degrees. Landsliding has occurred along the contact of the two 

formations. Small to massive landslides are found all along Savery Creek and 

its tributarires including the large, massive landslides in the upper reservoir 

area on Savery Creek and in the upper reservoir end of Big Sandstone Creek. 

Sandstone Darn would be a zoned earthen dam with a maximum height 

of approximately 200 feet above streambed. The darn crest would be 30 feet in 

width and approximately 3100 feet in length. Proposed top elevation of the dam 

is 6965. The reservoir would have a surface area of 780 acres at normal high 

water line (NWHL), and have a total capacity of 52,040 acre-feet, which would 

include 1,460 acre-feet of dead storage. 

A morning glory spillway with a 45-foot diameter crest would be 

constructed having a total discharge capacity of 9,100 cfs. The combination of 

spillway discharge and flood surcharge storage would be able to handle the PMF. 

The outlet works would be constructed having a maximum discharge capacity of 950 

cfs. The outlet works and spillway would discharge into separate hydraulic jump 

type stilling basins. Approximately 8 miles of roads around the proposed res

ervoir would have to be relocated and restored in comparable condition to the 

existing roads. 

Important elk wintering habitat exists in all of the proposed 

reservoir ~ite. Mule deer also utilize the reservoir site but do not use the 

reservoir site as winter range. Three species of grouse occur in the reservoir 

area -- the sage grouse, sharp-tailed grouse, and blue grouse. Sage grouse 

strutting grounds or wintering areas do not occur within the proposed Sandstone 
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Reservoir site, although the site is probably used as a brood area. There are 

no known instances of Federal endangered species using the proposed Sandstone 

Reservoir site. 

Rainbow trout inhabit Savery Creek in the proposed reservoir 

site. Some nongame fish species also inhabit Savery Creek. Large variations in 

streamflow occur below the proposed dam site due to late summer withdrawals for 

irrigation use. The Wyoming Game and Fish Department has estimated that a net 

loss in fisheries potential could occur if Sandstone Reservoir is constructed. 

However, habitat units could be gained by augmenting streamflow in Savery Creek 

during the latter part of the summer which would improve the fisheries in the 

lower rea\~hes of Savery Creek and the Little Snake River. 

The average reservoir inflow, assuming the Battle Creek to Jack 

Creek Pipeline is constructed and operational, is 49,130 acre-feet. Sandstone 

Reservoir constructed to a capacity of 52,040 acre-feet could maintain an aver

age gross yield of 32,500 acre-feet per year. The estimated 1980 construction 

cost of Sandstone Reservoir is $37,350,000. 

3. Pot Hook Reservoir 

The proposed Pot Hook Dam would be located on Slater Creek about 

one mile south of the Colorado-Wyoming state line. The dam would be located in 

Colorado -mmediately upstream of Slater Creek's confluence with the Little Snake 

River. The location of Pot Hook Dam and Reservoir is shown on Plate 4. The 

reservoir area is composed of approximately two-thirds privately owned land and 

approximately one-third Federally controlled land. 

The WPRS has previously studied the Slater Creek area for a 

potential dam site. A large number of exploratory holes have been drilled. 

Consequently, the foundation is well-defined. The top elevation of the dam as 

proposed herein is three feet higher than the original Pot Hook Dam proposed by 

WPRS. Approximately the same centerline was used for the proposal made in this 

study as the WPRS used. 
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Structural geology dominates the proposed Pot Hook dam site. The 

narrow incised canyon of the site was created by Slater Creek cutting south to 

north through an east-west oriented dike-sill complex. The dike-sill complex 

resulted from the intrusion of volcanic rocks into the Browns Park Formation and 

the Lewis Shale. 

Pot Hook Dam would be a zoned earthen dam with a maximum height 

of approximately 160 feet above the stream level. The dam crest would be 30 

feet in width and approximately 900 feet in length. The top elevation of the 

dam would be 6709. A dike would also be constructed across the saddle on the 

right abutment. Pot Hook Reservoir would have a surface area of 1,050 acres at 

a normal water elevation of 6690. The reservoir would have a total capacity of 

61,550 aCle-feet including 10,830 acre-feet of dead storage. 

A spillway would be constructed with a maximum discharge capa~ity 

of 5,400 cfs. The combination of spillway discharge and flood surcharge storage 

would handle the PMF. The outlet works would be constructed having a maximum 

discharge capacity of 950 cfs. The spillway will discharge into a hydraulic 

jump flip bucket type stilling basin while the outlet works will discharge into 

a separate hydraulic jump type stilling basin. Approximately 7 miles of county 

road would have to be reconstructed around the reRervoir. 

Elk wintering habitat exists in all of the proposed Pot Hook Res

ervoir site. The Pot Hook Reservoir site also serves as an important mule deer 

winterin·' area. Sage grouse strutting areas or wintering areas are not known to 

occur in the Pot Hook Reservoir site, but the site is probably used as a brood 

area. Very good blue grouse habitat occurs in Slater Park upstream of the Pot 

Hook site. The greater Sandhill crane nests in the Yampa and Little Snake 

drainages and has been observed in the Slater Fork drainage during nesting 

season. The greater Sandhill crane is considered an endangered nesting species 

by the Colorado Division of Wildlife. 
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Brook trout and rainbow trout have been stocked in Slater Creek 

by the Colorado Division of Wildlife. Since the reservoir site is in Colorado, 

the Wyoming Game and Fish Department was unable to determine fish population and 

determine habitat units for Slater Creek so it is not known whether a net gain 

or loss would accrue to Slater Creek due to the construction of Pot Hook Dam and 

Reservoir. 

The average reservoir inflow to Pot Hook Reservoir is 53,930 

acre-feet per year. The projected average gross yield from Pot Hook Reservoir 

constructed with an active storage capacity of 50,720 acre-feet is estimated to 

be 42,400 acre-feet per year. The estimated 1980 construction cost of Pot Hook 

Reservoir is $20,000,000. 

It is unknown at this time what problems will evolve as the 

result of the proposed construction of a reservoir project in the State of 

Colorado for use in the State of Wyoming, but they could be significant. Also, 

the WPRS has proposed modification of the Savery-Pot Hook Project and revival of 

Pot Hook Dam and Reservoir as a new reclamation project. The WPRS has shown an 

improved cost-benefit ratio to justify construction of Pot Hook Dam and Res-

ervoir. 

4. Three Forks Reservoir 

The proposed Three Forks dam site is located on the Little Snake 

River below the confluence of the North, Middle, and South Forks of the Little 

Snake River. The site is 15 miles east of the Town of Slater, Colorado, and 

straddles the Wyoming-Colorado State Line. The site was previously identified 

by the WPRS and a water right application has been filed by the Kemmerer Coal 

Company. However, no detailed investigations of the site have been made. The 

location of Three Forks Dam and Reservoir is shown on Plate 4. The dam and 

reservoir site is located primarily on private lands with some Federal lands 

also bein inundated. 
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The dam site would be located over the Browns Park Formation 

which has locally been intruded by basalt. The Browns Park Formation in this 

area is a white to brown eolian sandstone interbedded with conglomerate and 

sandstone. The valley floor is flat and filled with alluvium. The thickness of 

the alluvium is unknown but is thought to consist of varying mixtures of clays, 

sands, gravels, and boulders. 

The Three Forks Dam would be a zoned earthen embankment with a 

maximum height of approximately 250 feet above stream level. The dam crest 

would be 30 feet in width and approximately 3,000 feet long. The top elevation 

of the dam would be 7168. The resultant reservoir would have a surface area of 

1,470 acres at elevation 7140, the NWHL. Three Forks Reservoir would have a 

total capacity of 131,980 acre-feet, including 1,895 acre-feet of dead storage. 

A morning glory spillway, with a 35-foot diameter crest, will be 

constructed with a discharge capacity of 9,900 cfs. The combination of spillway 

discharge capacity and flood surcharge storage would handle the PMF. The outlet 

works would be constructed to have a maximum capacity of 1,700 cfs. The outlet 

works and spillway would discharge into separate hydraulic jump type stilling 

basins. Approximately 14 miles of roads would have to be relocated around the 

reservoir area. 

The Three Forks Reservoir site is not used extensively by win

tering elk or mule deer. However, the site lies across migration routes for 

both species. Blue and sage grouse are found in the upper Little Snake River 

basin. There are no known instances of Federally endangered wildlife species 

using the reservoir area. 

A feasible hydroelectric power supply could be rleveloped at Three 

Forks Dam. The exact power potential is unknown at this time, but it is ex

pected that two 1,300 KW generator units could be installed and show a bene

fit/cost ratio of 1.67. Once the final operating plan of Three Forks Reservoir 
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is determined, it is felt that generating capacity could be quite significant. 

Further study of the power potential at Three Forks is suggested. 

Rainbow trout inhabit the Little Snake River In the proposed 

reservoir site. Nongame fish species also utilize the Little Snake River. The 

majority of the reservoir site is located in Colorado, and as such the Wyoming 

Game and Fish Department did not make an evaluation of the entire reservoir 

area. They did, however, assess that a net loss would occur to habitat due to 

construction of Three Forks Reservoir in Wyoming. However, it is felt that 

losses occurring to the habitat in this portion of the stream can be offset by 

habitat improvement resulting from increased reservoir releases to irrigation 

and other users in late summer months by the operation of Three Forks Reservoir. 

The average reservoir inflow, assuming Stage II of the Cheyenne 

Water Project is constructed, is 131,980 acre-feet per year. The recommended 

reservoir could yield an average annual gross yield of 102,800 acre-feet per 

year. The estimated 1980 construction cost of Three Forks Reservoir is $56,973,000. 

It is not known what problems would be involved in constructing a darn and reservoir 

mainly in the State of Colorado for use in Wyoming, but they could be significant. 
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B. Evaluation of Alternative Projects 

Six alternative projects have been evaluated that could provide water 

supplies for in-basin municipal, irrigation, and industrial needs. The pre

ceding section provided a detailed description of the in-basin reservoirs that 

are components of the following alternative projects. The alternative projects 

were selected by matching reservoirs that could be developed to supply in-basin 

needs. 

Not all of the proposed alternative projects could meet the total pro

jected in-basin water needs identified by the WWDC staff. The alternative proj

ects were selected to most nearly meet all the water needs at a reasonable cost. 

These alternatives should be considered due to the economic feasibility and the 

benefits that could be provided. Some of the alternatives have the potential to 

provide water supplies in excess of the projected in-basin needs. The surplus 

water could be utilized for a number of purposes, including hydroelectric power 

generation that could offset project expenses. 

Table 6 is a listing of pertinent statistical data and other evalua

tion factors for the six alternative projects. The location and layout of the 

proposed alternative projects are shown on Plates 5 through 10 at the end of 

this report. 

Several of the alternatives selected will yield in excess of the amount 

of needs identified by the WWDC staff. However, as the goal of this project 

as defined by the Commission was to determine alternatives which develop the 

most water economically, six alternatives which meet this goal are presented. 

1. Alternative A 

The components of Alternative A include Three Forks and Upper 

Savery Reservoirs. Plate 5 is a location map showing the facilities of Alter

native A. The Three Forks Reservoir will provide a gross yield of 102,800 

AF/year. The identified in-basin needs are less than the potential yield of 
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Table 6 

Evaluation Factors for In-Basin Alternative Projects 

Evaluation Factors Alt. A Alt. B Alt. C Alt. D Alt. E Alt. F 

Components of Alternatives 

1. Upper Savery Reservoir X X 
2. Sandstone Reservoir X X 
3. Pot Hook Reservoir X X X 
4. Three Forks Reservoir X X X X 

Land Use 

1. Access Roads & Trails (Acres) 167 203 182 146 191 106 
2. Land Inundated (Acres) 2,680 2,250 1,830 2,250 2,250 1,470 

<: 3. Stream Inundated (Miles) 19.2 21.2 19.6 17.6 17.4 9.5 
H 
H 
I Water Use ..... 
w 

1. In-Basin Reservoir Yield (AF/Year) 128,500 135,300 74,900 68,100 145,200 102,800 
2. Supply for Irrigation (AF/Year)l 18,470 18,860 19,920 19,530 16,600 15,000 
3. Supply for Municipal Use (AF/Year) 800 800 800 800 800 800 
4. Supply for Industrial Use (AF/Year) 55,000 55,000 51,710 44,680 55,000 55,000 
5. Evaporation (AF/Year) 3,790 3,170 2,470 3,090 3,480 2,040 
6. Surplus Water (AF/Year) 50,440 57,470 0 0 69,320 29,960 
7 . Total New Depletion (AF/Year)2 111,770 113,730 91,720 82,840 113,750 96,380 
8. TDS Concentration (mg/I)2,3 171 171 169 169 171 170 
9. TDS Loading Reduction (Tons/Year)2,3 15,500 20,100 15,100 13,200 19,600 15,500 



<: 
H 
H 
I 

I--' 

~ 

Evaluation Factors 

1. 
2. 
3. 
4. 
5. 
6. 
7 • 
8. 
9. 

10. 

1. 
2. 
3. 
4. 
5. 

Fish and Wildlife 

Game Fish Species 
Nongame Fish Species 
Elk Winter Range 
Deer Winter Range 
Deer Fawning Area 
Big Game Migration 
Sage Grouse Strutting Grounds 
Sharp-tail Grouse Grounds 
Greater Sandhill Crane Potential Nesting 
Area 
Endangered Fish Species in Colorado 
R. System 

Costs 

1980 Construction Cost 
Annual O&M Cost 
Annual Cost (40 Years @ 7%) 
Annual Yield (AF) 
Unit Cost ($/AF) 

Table 6 

(Continued) 

Alt. A 

x 
X 
X 

X 

X 

X 

88,136,000 
50,000 

6,661,000 
128,500 

52 

Alt. B 

x 
X 
X 

X 
X 

X 

94,323,000 
50,000 

7,125,100 
135,300 

53 

Alt. C 

X 
X 
X 
X 
X 
X 
X 

X 

X 

57,350,000 
50,000 

4,351,800 
74,900 

58 

Alt. D 

X 
X 
X 
X 

X 
X 
X 
X 

X 

51,163,000 
50,000 

3,887,700 
68,100 

57 

Alt. E 

X 
X 
X 
X 

X 
X 

X 

X 

76,973,000 
50,000 

5,823,700 
145,200 

40 

Alt. F 

X 
X 

X 

X 

56,973,000 
25,000 

4,298,500 
102,800 

42 

IThe irrigation demand is met by direct diversion (as a reservoir bypass), and by reservoir storage releases; the 
remainder is met by streamflow gain. 

2The total new depletion to the Little Snake River basin includes an average annual depletion of 34,590 AF for 
diversions into the Battle Creek to Jack Creek Pipeline. 

3This is a weighted average annual estimate; the pre-project weighted average annual TDS concentration is 157 mg/l, 
and the pre-project TDS loading is 76,449 tons/year. 



Three Forks Reservoir. Thus surplus of water would be available for additional 

development. Upper Savery Reservoir would also be constructed to provide an 

irrigation supply for Savery Creek and possible industrial use. Upper Savery 

Reservoir could provide an average gross yield of 25,700 AF/year. 

Reservoir releases could provide a full supply of irrigation 

water for lands on Savery Creek and the Little Snake River. The existing ir

rigated lands considered in this analysis include 1,760 acres of land on Savery 

Creek and 6,430 acres of land on the Little Snake River in Wyoming. 

Industrial demands could be met from either reservoir. However, 

the total industrial demand could not be met from Upper Savery Reservoir. A 

maximum industrial demand of 18,000 AF/year could be realized from Upper Savery 

Reservoir, assuming only releases for irrigated lands on Savery Creek are made. 

The total industrial demand could be met from Three Forks Reservoir as well as 

releases for full irrigation supply. Both reservoirs could also maintain a 

supply of an additional 800 AF/year for projected municipal demands. 

Depending upon the selected operating regime of the two in-basin 

reservoirs, it is estimated that a total new depletion of 111,770 AF/year would 

occur meeting the in-basin and out-of-basin needs cited by the WWDC. Larger de

pletions could occur if needs greater than those projected by the WWDC mate

rialize. It is also estimated that the above mentioned depletion would increase 

the weighted average annual total dissolved solids (TDS) concentration at the 

Wyoming-Colorado state line from 157 mg/l to 171 mg/l. However, actual average 

TDS loading would be reduced by 15,500 tons/year. 

The total cost of Alternative A is $88,136,000 to develop 128,500 

AF/year. The unit cost for Alternative A water is $51/AF amortized at 7% for 40 

years. 'I! ,e cost figures assume a 1980 level of costs. 

2. Alternative B 

The components of Alternative B include Three Forks Reservoir and 

Sandstone Re8ervoir. Plate 6 is a location map showing the facilities of 
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Alternative B. The Three Forks Reservoir would provide a gross yield of 

102,800 AF/year. The identified in-basin needs are less than the potential 

yield of Three Forks Reservoir. Thus supplies of water would be available for 

additional development. Sandstone Reservoir would also be constructed so as to 

provide irrigation supply for lands on Savery Creek and possible industrial use. 

Sandstone Reservoir could provide an average gross yield of 32,500 AF!year. 

Reservoir releases could provide a full supply of irrigation 

water for existing lands on Savery Creek and the Little Snake River. The full 

supply considered in this analysis includes 1,600 acres of existing irrigated 

lands on Savery Cn:)ek and 6,430 acres of irrigated lands on the Little Snake 

River in Wyoming. 

Industrial demands could be dra~·m from either reservoir. How

ever, withdrawals from Sandstone Reservoir could not meet both the total ir

rigation demand and the total industrial demand. The maximum industrial demand 

of 27,600 AF/year could be realized from Sandstone Reservoir assuming that re

lease are made only for the existing irrigated lands on Savery Creek. The total 

industrial demand could be met from Three Forks Reservoir as well as providing 

releases for full irrigation supply. Both reservoirs couJd maintain a supply of 

an Rdditional 800 AF/year for projected municipal demands. 

Depending upon the selected operating regime of the two in-basin 

reservoirs, it is estimated that a total new depletion of 113,730 AF/year would 

occur in meeting the in-basin and out-of-basin needs cited by the WWDC. Greater 

depletions could occur if needs in excess of those specified by the WWDC ma

terialize. It is estimated that the above mentioned depletion would in-

crease the weighted average annual TDS concentration at the Wyoming-Colorado 

state line from 157 mg/l to 171 mg/l. The reduction in streamflow although increas-

ing TDS concentration would actually result in a TDS load reduction of 20,100 tons/year. 

The total cost of Alternative B is $94,123,000 for in-basin 

development of 135,300 AF/year. The unit cost for Alternative B water is 
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$s3/AF amortized at 7% for 40 years. Cost figures cited above reflect a 1980 

level of cost. 

3. Alternative C 

The components of Alternative C include Pot Hook Reservoir and 

Sandstone Reservoir. Plate 7 is a location map showing the facilities of Al

ternative C. Sandstone Reservoir could provide a gross yield of 32,500 AF/year. 

Pot Hook Reservoir could provide a gross yield of 42,400 AF/year. 

The combination of Pot Hook and Sandstone Reservoirs could not 

meet all of the industrial needs, irrigation needs, and municipal needs of the 

Little Snake River drainage. However, the total yield is quite close to meeting 

the demands specified by the WWDC. Several possible operating regimes could be 

utilized to meet the irrigation and most of the industrial demands specified by 

the WWDC. Sandstone Reservoir would be used to irrigate 1,600 acres of land on 

Savery Creek. Either reservoir could be used to irrigate 6,390 acres of ex

isting irrigated lands on the Little Snake River in Wyoming. 

Depending upon the selected operating regime of the two in-basin 

reservoirs, it is estimated that a total new depletion of 91,720 AF/year would 

occur attempting to meet the in-basin and out-of-basin demands. It is also 

estimated Lhat the above mentioned depletion would increase the weighted aver

age annual TDS concentration at thp. Wyoming-Colorado state line from 157 mg/l 

to 169 mg/l, while the actual average TDS would be reduced by 15,100 tons/year. 

The total ~ost of Alternative C is $57,350,000 for in-basin 

development of 74,900 AF/year. The unit cost for Alternative C water is 

$58/AF amortized at 7% for 40 years. The cost figures quoted above assume a 

1980 level of cost. 
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4. Alternative D 

The components of Alternative D include Pot Hook Reservoir and 

Upper Savery Reservoir. Plate 8 is a location map showing the facilities of 

Alternative D. Pot Hook Reservoir could provide a gross yield of 42,400 AF/year. 

Upper Savery Reservoir could provide a gross annual yield of 25,700 AF/year. 

The combination of the two in-basin reservoirs could not meet the total demands 

as specified by the WWDC, but this alternative was considered since the two 

reservoirs could nearly meet the total demand at a reasonable cost. Upper 

Savery Reservoir would be used to irrigate lands on Savery Creek and could be 

used to irrigate lands on the Little Snake River. Upper Savery Reservoir could 

also be used to meet partial amount of the industrial amount. Pot Hook Res

ervoir could be used to meet demands for irrigation water on the Little Snake 

River plus industrial development. Several combinations of providing the in

basin needs can be envisioned for Alternative D. 

Reservoir releases could provide a full supply of irrigation 

water to 1,760 acres of existing irrigated lands on Savery Creek and 6,390 acres 

of existing land on the Little Snake River in Wyoming. Municipal demands for 

in-basin use could also be satisfied from the two new in-basin reservoirs. 

Industrial demands could be met from either reservoir. However, 

the total industrial demand could not be met by the two reservoirs in combina

tion or alone. A maximum industrial demand of 44,680 AF/year could be realized 

from the two reservoirs. The total identified new industrial demand by the WWDC 

staff is 55,000 AF/year. 

Depending upon the operating regime of the two in-basin reser

voirs, it is estimated that a new depletion of 82,840 AF/year could occur in 

attempting to meet the in-basin and out-of-basin demands projected by the WWDC. 

It is also estimated that the above mentioned depletion would increase the 

weighted average annual TDS concentration at the Wyoming-Colorado state line 

from 157 mg/l to 169 mg/l, even though the actual TDS loading would be reduced 

by 13,200 tons/year. 
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The total cost of Alternative D is $51,163,000 for in-basin 

development of 68,100 AF. The unit cost for Alternative D water is $57 per 

AF amortized at 7% for 40 years. The cost figures quoted above assume a 1980 

level of costs. 

5. Alternate E 

The components of Alternative E include Three Forks Reservoir 

and Pot Hook Reservoir. Plate 9 is a location map showing the facilities of 

Alternative E. Three Forks Reservoir would provide a gross yield of 102,800 

AF/year. The identified in-basin needs are less than the potential yield of 

Three Forks Reservoir. Thus, supplies of water would be available for addi

tional development. Pot Hook Reservoir would also be constructed so as to 

provide a gross annual yield of 42,400 AF. Total gross yield of the two res

ervoirs would be 145,200 AF. It is estimated that almost 69,320 AF/year of 

surplus supply would be made available by this alternative. 

Reservoir releases would provide a full supply of irrigation 

water for 6,430 acres of land on the Little Snake River in Wyoming. Any ir

rigation of other drainages, including Savery Creek, would have to be pumped 

from the Little Snake River in order to provide a supplemental supply for late 

summer irrigation use. An analysis of this pumping alternative was not made for 

this study. Industrial demands could be met from either reservoir. However, 

the total industrial demand could be met from Three Forks Reservoir. Pot Hook 

Reservoil Nould be unable to meet the total identified industrial demand es

tablished by the WWDC. A supply for 800 AF/year for projected in-basin muni

cipal demands could also be supplied. 

Depending upon the selected operating regime of the two in-basin 

reservoirs, it is estimated that a total new depletion of 113,750 AF/year could 

occur meeting the in-basin and out-of-basin demands cited by the WWDC. Greater 

depletions could occur if needs in excess of those specified by the WWDC ma

terialize. It is also estimated that the above mentioned depletion would in-
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crease the weighted average annual TDS concentration at the Wyoming-Colorado 

state line from 157 mg/l to 171 mg/l. The actual TDS loading would be 

reduced by 19,600 tons/year. 

The total cost of Alternative E is $76,973,000 for the in-basin 

development of 145,200 AF/year. The unit cost for in-basin water is $40/AF from 

Alternative E amortized at 7% for 40 years. 

6. Alternative F 

The only reservoir considered under Alternative F is the Three 

Forks Reservoir. Plate 10 is a location map showing the facilities of Alter

native F. Three Forks Reservoir could provide a gross yield of 102,800 AF. The 

identified in-basin needs are less than the potential yield of Three Forks 

Reservoir. Thus, a surplus of water supplies could be made available for ad

ditional development. 

Reservoir releases from Three Forks Reservoir could provide a 

full supply for existing irrigated lands on the Little Snake River. A potential 

of 6,430 acres could be irrigated using the existing irrigation system on the 

Little Snake River system in Wyoming. If a supplemental supply for Savery Creek 

is desired, a pumping arrangement would have to be developed. 

Industrial demands could be met in total from Three Forks Res

ervoir. A maximum industrial demand of 55,000 AF/year could be realized from 

Three Forks Reservoir. Three Forks Reservoir could also supply the identified 

demand for an additional 800 AF/year by in-basin municipalities. 

Depending upon the selected operating regime of Three Forks Res

ervoir, jl is estimated that a new depletion of 96,380 AF/year would occur in 

meeting tile in-basin and out-of-basin needs cited by the WWDC. Greater deple

tions could occur if needs in excess of those projected by WWDC materialize. It 

is also estimated that the above mentioned depletion could increase the aver

age weighted TDS concentration at the Wyoming-Colorado state line from 157 
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mg/l to 170 mg/l. The flow reductions would reduce the actual average TDS 

loading by 15,500 tons/year. 

The total cost of Alternative F is $56,973,000 for in-basin 

development of 102,800 AF/year. The unit cost for in-basin water developed 

under Alternative F is $42/AF amortized at 7% for 40 years. 
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VIII. Summary 

Significant unused and unappropriated water resources are available in the 

Little Snake River basin. The results of this study indicate that development 

projects to provide water supplies for in-·basin and out-of-basin needs are 

feasible. In fact, potential water development projects could provide supplies 

in excess of in-basin water needs identified by the WWDC staff. Water supply is 

available to meet the total projected out-of-basin municipal needs. However, 

economic considerations dictate that a smaller yield would be much more cost

effective than trying to supply the total projected out-of-basin needs. 

The most economical project to develop water supplies to meet the out-of

basin municipal needs involves a transbasin diversion of west slope water into 

Jack Creek, a tributary of the North Platte River. The Battle Creek to Jack 

Creek Diversion Plan includes: a 38-mile gravity flow pipeline which would di

vert water from several headwater tributaries of the Little Snake River, a 

trans-continental divide tunnel, Jack Creek Reservoir, and a 17~-mile gravity 

flow pipeline to convey water from a point on Jack Creek below Jack Creek Res

ervoir to the North Platte River. The topography of the Jack Creek Reservoir 

site prohibits the building of a reservoir that will yield the total out-of

basin needs -- 33,200 AF/year -- that were identified by the WWDC. However, the 

Battle Creek to Jack Creek Diversion Plan could yield 30,000 AF/year to meet 

out-of-basin needs. The 1980 construction cost of this project is $104,700,000. 

The unit cost to develop west slope water is $263 per AF ($0.81 per thousand 

gallons). 

In-basin water needs could be met by the construction of anyone of several 

alternative projects. Four in-basin reservoirs were determined to be feasible 

components of the alternative projects. These reservoirs are: Upper Savery 

Reservoir, Sandstone Reservoir, Pot Hook Reservoir, and Three Forks Reservoir. 

Six alternative project combinations are presented in this study for further 

evaluation. 
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The most economical alternative project combinations, Alternatives E and F, 

involve the construction of storage reservoirs in the State of Colorado. This 

could be an obstacle to the development of the water resources for use in 

Wyoming. Also, Alternatives E and F could provide supplemental irrigation water 

for lands on Savery Creek; however, pumping would be required. Alternatives A 

and B combine construction of a reservoir on Savery Creek, either Sandstone 

Reservoir or Upper Savery Reservoir, with the construction of Three Forks Res

ervoir in Colorado. Although water developed by construction of Alternatives A 

and B would cost approximately $10 per AF more than Alternatives E and F, lands 

on Savery Creek could be provided supplemental supply water without pumping. 

All of the proposed Alternative Projects, except Alternatives C and D, 

could develop water in excess of the in-basin needs identified by the WWDC 

staff. These two alternatives, C and D, are suggested for consideration due to 

their economic feasibility and the benefits they could provide. The excess 

water could be used for several purposes, including the generation of hydro

electric power. The revenues from power production could be used to offset 

project expenses or to pump water for supplemental irrigation supply. 

The following suggestions are made for further consideration by the WWDC: 

The least expensive in-basin development projects involve construction 

of reservoirs in Colorado. Dialogue should be initiated between the 

appropriate Wyoming and Colorado state officials to resolve potential 

conflicts. 

During the final project selection, an environmental study should be 

conducted involving the appropriate state and federal agencies. 

Prior to final project design, a detailed geotechnical and soils 

analysis should be conducted. Conditions relative to dam foundation 

and construction materials are essential to insure a safe and economical 

design. 
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Water right filings should be made on all points of diversion for the 

Battle Creek to Jack Creek Pipeline for which the City of Cheyenne 

does not already hold diversion permits. Reservoir filings should be 

made on the selected in-basin and out-of-basin reservoirs. 

Other miscellaneous permits, as needed, should be applied for as soon 

as a project is selected, i.e., U. S. Forest Service Special Use Per

mit, U. S. Army Corps of Engineers 404 Permit, etc. 

Additional studies related to the hydroelectric potential of the res

ervoirs should be conducted when the final reservoir operations are 

determined. 
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