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INTRODUCTION 

EXECUTIVE SUMMARY 

Shell Valley Watershed 

Leve 1 I I Study 

A Level II Study, addressing the feasibility of enlarging Lake 

Adelaide Darn, was completed for the Wyoming Water Development 

commission. This study was completed in response to an 

identified need for supplemental water in the Shell Valley. A 

basic goal of the study was to determine how much storage woul<l 

be needed to provide an adequate water supply for irrigation 8 

years out of l O. To dete rrnine the conf igu ration and 

feasibility of this enlargement, the following studies were 

conducted: 

1. Geotechnical investigation of Lake Adelaide Darn and 

potential enlargement. 

2 . A hydrologic and water rights study of the Shell 

Valley Watershed. 

3. An engineering study of the proposed rehabilitation 

and associated costs. 

4. A study of the financial and econorni c f easi bi 1 i ty of 

the proposed project. 

SPONSERING ENTITY 

Contractual arrangements for any loan repayment will be made 

with the Shel 1 Valley water shed Impro vernen t Di strict ( SVWID) , 

the sponsor ing entity. The SVWID was formed in 1981 p rimari ly 
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to bring together various private and company irrigation units 

into one legal entity. In this manner, water problems could be 

addressed and solved on a valley-wide basis. Approximately 

8,000 acres of irrigated land are within the SVWID boundaries 

most of which could benefit from a firmer water supply. 

LANDS 

To facilitate the hydrologic analysis and modeling, all 

irrigated lands and valid State water rights were inventoried 

in the Shell Valley Watershed. In 1984, 10,106 acres were 

irrigated not including approximately 660 acres idle, but with 

facilities in place to receive water. Lake Adelaide storage 

will benefit 7, 7 8 0 acres diverting directly from Shell Creek. 

The Shell Canal {McDonald Ditch) is the largest diverter, 

serving an area of approximately 3,500 acres. The SVWID could 

supply additional water to all lands dive rting from Shell creek 

by providing a fu l 1 supply 8 out l 0 years to lands above and 

served by th e Shell Canal. The other lands, including Whaley 

Ditch, would benefit from Shell Canal return flows as they have 

historically during average water years. This is the most 

e fficient way to utilize upstream storage. 

Alfalfa, pasture, malt barley and corn are the most common 

crops. Most of the land presently in production is suitable 

for continuing irrigation. The majority of the acreage is 

controlled by operators who farm 50 acres or more. However, 

numerous small operators are present: two thirds of the 

operators irrigate acreages less than 50 acres in size. This 

fact becomes important when developing assessment rates for 

loan rep ayment, as income outside of the farm may be available. 
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WATER 

Diversions were developed utilizing the net irrigation 
requirements of the four major crops found within the valley. 

The average weighted net irrigation requirement was 19.7 inches 

from 1941 to 1980; ranging from 16 to 24 inches. Crop 

consumptive use, effective precipitation and net irrigation 

requirements were calculated using the procedures of the scs 
TR-21 Blaney Criddle method. Monthly diversions were 

calculated using estimated on-farm and conveyance 

efficiencies. A monthly "flexibility factor" was also 

considered which accounts for 1) the habits of the irrigators, 

2) the capabilities of the irrigation system to deliver water, 

3) changes in soil moisture storage and, 4) the number of 

turnouts served. 

The a vai lab le water supply was determined at Adelaide Lake, 

Shell Reservoir, and at the major diversion points of the Shell 

Canal (McDonald Ditch) and Whaley Ditch. Diversion 

requi rernents below the Whaley Ditch are satisfied by r etu rn 

flows. The period of record selected was 1941 to 19 8 0. This 

long-term hydrologic period is considere d 

conditions. This was 

representative 

verified by 

available precipitation data from 

of 

statisical analys i s of 

nearby weather stations. 

Missing strearnflow records were extended by correlation 

analysis. The probabi 1 i ty of flows occurring at a particular 

point was determined by s tatistical analysis. 

It is proposed to divert Buckley creek flows (tributary to 

Shell Creek) to Adelaide Creek to provide additional water for 

storage. The mean annual flow to Adelaide Lake, with the 

proposed Buckley Cree k Divers ion, is 6, O 4 7 AF. The 8 0% chance 

flow i s 5184 AF. For comparison purposes, the mean a nnual flow 
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in Shell Creek above Shell Reservoir is 26, 294 AF. The 80% 

chance flow is 22,542 AF. Diversion of water from Buckley 

Creek will have no effect upon Shell Reservoir storage since 

the capacity (1960 AF) is much smaller than storable flows. 

Two flood studies were developed for the Lake Adelaide design; 

the 10 O Year Flood and the Probable Maximum Flood ( PMF} . The 

PMF was determined using Hydrometeorological Report No, 55 

(recently published) and the EPA Storm Water Management Node!. 

The PMF has a peak discharge of 10,300 cfs and a 72-hour volume 

of 5,200 AF. The 100 year flood was estimated using USGS 

procedures. Considering the combined drainage area of Adelaide 

Creek and Buckley Creek, a flow rate of 366 cfs was calculated. 

As support to the water 

water rights study was 

utilization modeling, 

completed. Detail 

a comprehensive 

tabulations and 

mapping of all diversions, irrigated areas, water right areas, 

e tc. can be found in Appendice s D and E of the main report. A 

total of 17,464 acres wer e mappe d as holding valid water 

rights. Of this acreage, 10,106 were irrigated, 658 acres were 

idle and 7,000 acres were undeveloped. Actual irrigated 

acreage was used in the modeling work including the noted idle 

acres. This approach was taken to more realistically model the 

watershed. 

To demonstrate the need for additional storage, a "worst case" 

example is presented. In August of 1961, a drought year, 

demands downstream of the Shell gage near Shell exceeded 7,000 

AF. However, the historic flow in Shell Creek was only 4,160 

AF for this month. To meet the diversion demands (not 

considering instre am flows}, an additional 2,840 AF would have 

been needed. It is not economically practical to provide 

storage for this extreme case. This year would have be en one 

of the 3 to 4 years out of l 0 wh e n a par ti al shortage has 

historically occurred. 
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A model was developed to determine how much storage is needed 

to provide an 80% chance (8 years out 10) full diversion 

requirement to irrigated lands diverting from Shell Creek. The 

basis of the model was the COE HEC-3 computer program. Water 

rights were considered in the model. Shell Reservoir was 

operated in a historical manner. The water rights analysis was 

simplified by lumping together rights of a similar nature. 

Severa 1 ope rat ions were made considering the present capacity 

of Lake Adelaide (1,571 AF) and incremental capacities up to 

the topographic potential of approximately 5,000 AF. Operation 

studies also considered two instream flow levels, i.e., 

limitations imposed by the Big Horn Adjudication Partial 

Interlocutory 

thirty-three 

Decree (BHAPID) and a level set equal 

percent of the average daily streamflow for 

given month. Three minimum pool levels were set: 

1. Dead pool of 219 AF below outlet works. 

2. Minimum pool set at 20% of tot a l capacity. 

to 

a 

3. Minimum pool set at 20% of total capacity 8 years out 

of 10. 

The resu lts of the operations are graphically presented in 

Figure 1. About 3, 019 AF of total storage is needed to meet 

80% chance diversion requirements if instream flows imposed by 

BHAPID are assumed and the reservoir can be drawn down to the 

out let works elevation. If the minimum pool is set at 20% of 

the total storage (700 AF), 3,500 AF of total storage is 

required to meet the 80% chance diversion r equir e ment s . In all 

cases, the increase in active storage available for irrigation 

releases is 1,229 AF. This level of storage will provide an 
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adequate water supply for irrigation 8 years out of 10. It is 

important to note that an instrearn flow equal to 33% of average 

daily streamflow reduces the water supply to a 35% chance 

level, even considering additional reservoir storage. This 

level of instream flow would have a serious impact upon 

existing and proposed irrigated agriculture. 

PLANS OF DEVELOPMENT 

A geotechn ical investigation was undertaken to determine the 

foundation conditions, stability of the existing darn and to 

locate borrow materials for the enlarged darn. A total of 16 

borings were made. The left abutment is adequate for an 

enlarged structure. The right abutment consists of highly 

fractured bedrock but exhibits low permeabilities. If the dam 

is enlarged, this abutment should be properly drained and 

blanketed to accommodate expected seepage. The valley floor or 

f ounda ti on cons ists of deep, highly permeable silty sands and 

sandy gravels. This situation will requir e a cutoff 

approximately 50 feet in depth which presents a difficult 

construction problem. Excavations from the auxiliary spillway 

are suitable for construction of the enlarged embankment. 

The plan of deve lopment will consist of th e following features: 

1. A cutoff slurry t rench approximately 50 feet deep. 

2. An enlarged embankment 20 feet higher than the 

existing embankment with 3 to 1 upstream slopes and 2 

to l downstream slopes. 

- 7 -
10Ml83.105/0665P 



3. A principal spillway and outlet works consisting of an 

8-foot diameter Morning Glory spillway, installation 

of a liner in the existing outlet conduit and 

construction of a 5-foot diameter RCP outlet works 

downstream of the existing conduit. 

4. Construction of an auxiliary spillway in a saddle 
south of the dam. 

5. construction of a diversion across Buckley Creek to 

divert all flows up to the 100 year frequency flood 

into Adelaide Creek except for a minimum bypass of 1-2 

cfs. 

6. Provide an improved access road to the dam. 

7 . Pr ovide camp gr ound fa cilit ies to a ccommodat e inc r ea se d 

r ec reat iona l a ct iviti es . 

Exhibi ts deta i 1 ing t hes e f ea t u r e s c an be fo und in the main 

r e po r t . 
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ESTIMATED COSTS 

The following costs are summarized for the Lake Adelaide 

Enlargement: 

Principal Spillway and outlet works 

Auxiliary Spillway 

Dam Enlargement 

Buckley creek Diversion 

Campground Facilities 

Access Road 

Total Direct Cost 

Contingencies {20%) 

Subtotal 

Project Cost Increase (20%) 

Subtotal 

Engineering (9%) 

Construction Administration (11%) 

Subtotal 

Interest During construction (IDC) 

Special Use Permit, Environmental Assessment 

Water Rights 

TOTAL CONSTRUCTION COST 

Feasibility Report 

TOTAL PROJECT COST 
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$ 175,000 

270,000 

541,000 

30,000 

50,000 

86,000 

$1,152,000 

230,400 

1,382,400 

276,480 

1,658,880 

150,000 

182,500 

1,991,380 

6,720 

50,000 

10,000 

$2,068,100 

$ 150,000 

$2,218,100 



PROJECT EVALUATION 

A payment capacity analysis was completed based on the improved 

water supply. The payment capacity for additional water ranges 

from $0 to $7.54 per acre depending upon use of present market 

pr ices or normalized pr ices, respectively. Benefits of the 

increased water supply are estimated to be $405,937 per year 

based on normalized prices. 

Given a total project cost of $2,218,100, the direct 

benefit/cost ratios a re greater than l. 0 if the discount rate 

is 10% or less and the term of the analysis is 40 years or 

greater. 

interests. 

A subsidy will be required for the agricultural 

FINANCIAL PROGRAM 

The Board of Directors of the 

Improvement District have requested 

project cost with the remaining cost 

that: 

Shell Valley Watershed 

a loan of 25% of total 

to be a grant. Assuming 

1. 25 small users would be asse sse d $100/year. 

2. The O&M charge is $1.00/AF. 

3. An emergency reserve will be established over a 10 

year period. 

4. An assessme nt base of 8,000 acres is available. 

Based on the above, the necessary assessment would be $3.38 per 

acre of irrigated land to repay the loan and maintain the dam. 
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