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EXECUTIVE SUMMARY 

A. Conclusions and Recommendations. 

The following is a summary of the principal conclusions developed as a part of the Level 
II Investigation of the Upper Little Warm Springs Water Supply Project: 

1. Flow from the existing spring source (Clear Spring) is closely related to the runoff 
in Grandy Creek; increasing in spring and summer, diminishing in fall and winter. 
This fact together with observations of sediment and turbidity during heavy runoff 
are strong indicators that the spring is under the direct influence of a surface 
water. 

2. Shallow wells constructed in alluvial aquifers along Little Warm Spring and Grandy 
Creek are expected to have yields in the range of only 10 to 20 gallons per minute 
and would be directly dependent on recharge from adjacent surface waters. 
Consequently, this does not represent a reliable long term supply source for the 
Water District. 

3. Bedrock aquifers are present beneath the Upper Little Warm Spring Water District 
which, because of their likely large recharge areas and substantial permeability, 
have good potential to yield deep (800 to 1200 feet) supply wells that can satisfy 
the minimum long term needs of the Water District (125 gpm). 

4. Extension of water service from the Town of Dubois would likely involve a two
stage booster station and over three miles of transmission line, making this the 
most costly water supply alternative of the three investigated as summarized 
below: 

• 
• 
• 

ALTERNATIVE 

Spring Enlargement with Filtration 
Deep Well 
Extension of Dubois City Water 

ESTIMATED CAPITAL COST 

$ 500,000 
$ 595,000 
$ 865,000 

5. The existing storage tanks are inadequately sized to meet the long term needs of 
the Water District and are vulnerable to corrosion and deterioration as presently 
installed. 

The following recommendations are presented to the Wyoming Water Development 
Commission and Upper Little Warm Springs Water District in response to the need to 
provide a long term safe and reliable water source for the District. 

1 . A deep well penetrating the underlying Madison Limestone formation is 
recommended to be drilled in one of the designated locations adjacent to or within 
the Water District. This represents the most reliable and cost effective alternative 
that can be accomplished in a reasonable time period. 
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2. A 200,000 gallon buried concrete storage reservoir is recommended to satisfy long 
term needs, minimize maintenance costs and be more aesthetically acceptable to 
the surrounding property owners. 

3. The water distribution system should be extended within the existing service area 
to insure adequate service to all lots and provide proper looping. 

4. The Upper Little Warm Springs Water District should establish the future 
boundaries of their service area for purposes of sizing system components and 
determining monthly user fees. 

5. A temporary filtration and disinfection system should be installed on the existing 
spring supply until a new water is available to the District. 

B. Introduction. 

The Wyoming Water Development Commission authorized Jorgensen Engineering and 
Land Surveying, P.C. of Jackson, Wyoming to conduct a Level II Feasibility Study of the 
water supply system serving the Upper Little Warm Springs Water District. The 
subconsultants include Hinckley Consulting of Laramie, Wyoming as the principal 
geologist; and Hydrokinetics, Inc. of Golden, Colorado as consulting geologists and well 
construction speCialists. 

The District is located approximately two miles due west of the Town of Dubois in the 
foothills of the Wind River Mountains adjacent to the Shoshone National Forest. 
Elevations range from 7,800 to 8,400 feet (See Figure 1), approximately 850 to 1,500 feet 
above the Town of Dubois (Benchmark Elevation = 6940). The current water system 
serves an area of about 450 acres with 96 platted residential lots. There is also potential 
to nearly double the number of properties served based upon existing platted lots and 
private lands adjacent to, but currently outside of, the service area. 

The primary purpose of the study is to identify alternatives to increase the quantity of the 
water supply source available to the District in a manner that will satisfy State and Federal 
Standards. The existing system, which is deficient in several areas, obtains its water from 
a shallow spring located in the Grandy Creek drainage on Forest Service land south of 
the District. This study also evaluates the condition of the existing distribution system and 
storage facilities and presents recommended improvements and preliminary cost 
estimates. 

C. Background. 

The existing water system services the Little Warm Springs Creek No. 1 Subdivision and 
parts of the Upper Little Warm Springs Subdivision, both of which were filed in 1974 and 
included a total of approximately 150 residential lots. Current records kept by the Water 
District indicate that only 96 lots are within the existing service area. Previous attempts 
to obtain a reliable groundwater source failed as seven or more dry holes were drilled 
within the subdivision. Depths ranged up to 300 feet, however, specific records regarding 
their location, formations encountered, and depth are sketchy. 
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The original subdivider consequently developed ·Clear Spring", located in the Grandy 
Creek drainage on the Shoshone National Forest. The spring yield was historically 
reported to be 20 gallons per minute, although recent observations indicate that the yield 
parallels surface flow in Grandy Creek and ranges from over 50 gallons per minute during 
spring runoff to less than two (2) gallons per minute during the mid-winter months. 

The Upper Little Warm Springs residents continue to experience water shortages as 
additional homes are added and winter occupancy (the time when the spring flow is 
lowest) increases. With 36 existing homes and continued demands for additional service 
connections, the Water District made application to the Water Development Commission 
for assistance. 

D. Existing System Deficiencies. 

Field investigations performed by Jorgensen Engineering during the summer of 1993 
identified the following principal deficiencies: 

• 

• 

• 

• 

The water supply is inadequate with regard to both quality and quantity. Turbidity 
and fine sediments enter the system during the spring runoff indicating the 
likelihood of a direct surface water influence. Incoming flow measured during 
February of 1993 was less than 2.0 gallons per minute requiring the District to haul 
water from Dubois. 

The existing supply has no operating disinfection or filtration system which, given 
the condition of the spring source, places the users at risk. 

The existing buried steel water storage tanks are inadequately sized to satisfy the 
future demands and are subject to corrosion over time. 

The eXisting distribution system consists of a series of independent three-inch and 
four-inch PVC lines with six major dead ends which affect reliability and increase 
the potential for freezing. 

E. Water Demand. 

Measurements taken during the first week in August, 1993 indicated the following existing 
water usage rates: 

Total Daily Use: 
Leakage (Night time flow): 
Net Daily Use: 
Total Use Per Occupied Lot: 
(Based upon 26 occupied lots) 
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5,400 gallons/day (3.B gpm) 
9,600 gallons/day (6.7 gpm) 
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Although leakage represents approximately one-third of the total use, it accounts for less 
than 4.0 gallons per minute which, on a distribution system with over 20,000 lineal feet of 
pipe, would not be cost effective to correct. Also, the measured usage rates are low due 
to the fact that most residents have become accustomed to conserving water and limiting 
irrigation. 

Future demands were projected for two scenarios given the possibility of extending the 
service area to existing platted lots. Peak demands are based upon recommended State 
DEQ minimum factors of 340 gallons per day per person and an assumed occupancy of 
3.5 persons per lot as summarized below: 

8uildout within Existing Service Area (96 lots) 

8uildout within the Entire Upper Little Warm Springs 
Subdivision ( 150 lots) 

F. Hydrogeology. 

Estimated Peak Day Flow 

114,000 gpd (80 gpm) 

179,000 gpd (125 gpm) 

The groundwater investigation portion of this study considered both: A) the shallow alluvial 
aquifer associated with Little Warm Springs and Grandy Creeks; and 8) the bedrock 
aquifers beneath and adjacent to the Water District. The best potential for water source 
development in the shallow aquifer appears to be in the vicinity of the existing spring 
along Grandy Creek. However, the flow appears to be largely dependent upon water 
diverted from Little Warm Spring Creek via Grandy Reservoir and is likely to have direct 
surface influences. Although an infiltration system can be designed that would reduce raw 
water sediments and turbidity, filtration during the spring and summer runoff would be 
required. 

The underlying Madison Limestone formation appears to be the most promising bedrock 
aquifer due to its relatively shallow depth, potential for permeability due to the occurrence 
of caverns and fractures, and productivity of select wells which penetrate this formation 
in other areas. Figure 1 describes both primary and secondary areas targeted as the 
most likely deep well sites. An 800 foot to 1 ,200 foot deep well is anticipated depending 
on the final site selected, the water table depth, and extent of fracturing encountered. 
Although overall water quality is good to excellent, tests from springs which emanate from 
the Madison Limestone in this area indicate that the water may be very hard, have a high 
dissolved solids content, and be relatively warm. 

G. Water System Alternatives and Cost Estimates. 

The three principal water supply alternatives investigated in this study along with key 
issues affecting their implementation are listed in the following section. 
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Spring Enlargement 1 Filtration 
• District must obtain control of water rights to insure adequate flow. 
• Highest operation and maintenance cost for treatment, testing, and operator. 
• More complicated operation involving filtration equipment and chemical addition. 
• Minimum of a two hour chlorine contact time required. 
• Forest Service permitting for an expanded spring site. 
• Unreliable supply for long term domestic water source. 
• Difficult construction at the spring site: heavily wooded, rocky, steep. 

Deep Well in Madison Limestone 
• High capital cost. 
• Lowest operation and maintenance cost. 
• Easement(s) for well site, transmission line, power lines. 
• Water may be warm, hard and high in dissolved solids. 
• High initial cost to bring three-phase power from State Highway 26/287. 
• Uncertain aquifer capabilities. 

Extension of Dubois City Water 
• Highest capital cost and high operation and maintenance cost. 
• Two booster pump stations required with a total pumping head of over 1300 feet. 
• Need for three-phase power at both booster station locations. 
• Long transmission line (17,000 feet). 
• Easements for transmission line, booster stations. 
• Dubois tap fees and monthly user fees. 
• Wind River Channel crossing. 

Three alternatives were also identified for both the water storage and distribution system. 
All alternatives are listed together with preliminary cost estimates in Table 1. 

The recommended alternative includes a deep well supply source, 200,000 gallon storage 
tank and looping and extensions of the distribution system within the existing service area. 
The deep well is the least expensive reliable source that can be accomplished by the 
Water District in a reasonable time frame. Coupled with a properly sized buried concrete 
storage tank, this alternative will also involve the lowest long term overall costs. The 
existing spring supply would be abandoned as a part of this alternative. 

H. Conceptual Design. 

A drawing showing the lots within the Water District and the location of the recommended 
improvements is presented in Figure 2. As shown, a deep well adjacent to Hart Reservoir 
( secondary site) is proposed for purposes of developing preliminary cost estimates. 
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TABLE 1 

UPPER LITTLE WARM SPRINGS 

PRELIMINARY CAPITAL COST ANALYSIS 

ALTERNATIVE ESTIMATED COS,-s> 

1) 
2) 
3) 

1) 
2) 
3) 

1) 
2) 
3) 

WATER SUPPLY 

Spring Enlargement with Filtration 
Deep Well 
Extension of Dubois City Water 

WATER STORAGE 

No Enlargement, Standby Generator Facility 
200,000 Gallon Buried Concrete Tank 
300,000 Gallon Buried Concrete Tank 

WATER DISTRIBUTION 

No Expansion, Minor Repairs 
Looping and Extensions within Existing Service Area 
New Distribution System with Fire Hydrants 
within Existing Service Area 

PRELIMINARY OPERATION AND MAINTENANCE 
COST ESTIMATES 

$ 500,000 
595,000 
875,000 

$ 90,000 
490,000 
620,000 

$ 50,000 
450,000 

1,170,000 

AL TERNATIVE ESTIMATED COST PER YEARb
) 

1) 
2) 
3) 

Spring Enlargement with Filtration 
Deep Well 
Extension of Dubois City Water 

$ 50,000 
28,000 
37,500 

Notes: a) 
b) 

Preliminary costs include allowances for engineering and contingencies. 
Annual operation and maintenance costs include a $5,000 per year allowance for 
water distribution system upgrades and repairs which would be significantly 
reduced if the entire system is replaced as in distribution system alternative 3. 
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I. Cost Analysis. 

Costs for the recommended alternative include $595,000 for the deep well, $490,000 for 
the 200,000 gallon storage tank and $450,000 for the distribution system improvements 
for a total of $1,535,000. Table 2 presents an itemized cost estimate for the complete 
alternative together with an estimate for annual operation and maintenance. 

A preliminary monthly user fee was calculated based upon typical financial assistance 
programs from both the Wyoming Water Development Commission (WWDC) and 
Wyoming Farm Loan Board (WFLB). The estimated fee assumes a WWDC 67°/0 grant 
and 33°/0 loan at 4°1o interest for 30 years for the water supply, storage and transmission 
systems and a WFLB 50°/0 grant and 50°/0 loan at BY2°/0 for 30 years for all other 
recommended improvements. 

Monthly debt recovery costs for each part of the recommended improvements, is 
summarized below based upon 96 total lots: 

WATER SUPPLY - Deep Well 
STORAGE - 200,000 Gallon Buried Concrete 
DISTRIBUTION SYSTEM - Looping, Minor Extensions 

TOTAL 

DEBT RECOVERY 
COST PER LOT PER MONTH 

$ 9.B6 
$ B.12 
$ 9.36 

$ 27.34 

It is assumed for the purpose of this preliminary analysis that operation and maintenance 
costs, estimated to be $28,000 per year, are paid entirely by fees charged to active users. 
Based on a total of 40 occupied lots, an additional estimated cost of $58.33 per month per 
user would be required upon completion of the project. However, because a significant 
portion of this maintenance benefits all property owners, the District may determine that 
all or a portion of the operation and maintenance costs should be charged to all property 
owners, reducing the costs to existing residents. 
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TABLE 2 

PRELIMINARY COST ESTIMATE 
RECOMMENDED ALTERNATIVE 

I) CAPITAL COSTS 

II) 

A) Water Supply - Deep Well 

Well Drilling , Testing 
Well Pump/Electrical Controls/Piping 
Chlorination System/Control ValveS/Building 
Three Phase Power 
Transmission Line 

Engineering 
Contingency 

B) Storage - 200,000 Gallon Buried Concrete Tank 

Excavation 
Tank Construction 
Pressure Reducing Stations (3) 

Engineering 
Contingency 

C) Transmission/Distribution - Looping and Minor Extensions 

New Transmission/Distribution Lines 
Water Service Connections 
Miscellaneous Repairs 

Engineering 
Contingency 

TOTAL 

OPERATION AND MAINTENANCE - Cost per Year 
Labor, Part-Time Operator 
Chemicals 
Laboratory Testing 
Power 
Equipment Replacement, Contingency 
Distribution System Repairs 
TOTAL 

10 

Estimated Cost 

110,000 
55,000 
40,000 
95,000 

145,000 
445,000 

75,000 
75,000 

$595,000 

80,000 
260,000 

30,000 
370,000 

60,000 
60,000 

$490,000 

300,000 
25,000 
25,000 

350,000 
50,000 
50,000 

$450,000 

$1,535,000 

$ 5,500 
500 

2,000 
12,000 

5,000 
5,000 

$28,000 
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