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EXECU11VES~ARY 

Authorization and Purpose 

In the Fall of 1991, the Squaw Creek Water District (SCWD) submitted an application 

to the Wyoming Water Development Commission (WWDC) to fund a Level n study to complete 

the conceptual design phase for the development of an alternative water source. On June 8, 

1992, Lidstone & Anderson, Inc. entered into contract with the WWDC to provide professional 

services related to the Level II Squaw Creek Water Supply Project. Lidstone & Anderson, Inc. 

(LA) was assisted by their subcontractor, AVI, p.c. throughout the project. The purpose of this 

project was to identify an alternative or supplementary water supply source to the existing 

District Spring and to prepare conceptual designs for water transmission, storage and treatment 

as required. 

Project Location and Summary of Existing Problems 

The Squaw Creek Water District encompasses most of Section 35, Township 35 North, 

Range 116 West, Teton County, Wyoming. The Squaw Creek Subdivision (Figure 1) is located 

approximately seven miles south of Jackson, Wyoming. Access to the area is via State Highway 

89 to the Game Creek Road turnoff. 

The existing water supply system was constructed in the 1970's. The original system 

consisted of the partial development of a spring, pumping water via a 3-inch transmission line 

to a water tank located in the southeast comer of the Water District, and gravity flow through 

a 4-inch transmission line to the homes. Since that time, improvements to the spring collection 

system have been constructed. The District has also completed measures to protect the water 

quality of the spring by removing debris in the vicinity of the spring and rehabilitating diversion 

ditches located upgradient of the collection system. 

Despite the improvements to the collection system and measures to protect water quality, 

problems still persist. The District has historically been concerned with the long term water 

production of the District Spring and its ability to meet the full development needs of the 

community. The District has exhibited remarkably low water usage rates and its residents have 

practiced water conservation as a standard. Meters installed by the District in 1991, have 

quantified the low usage rates and has served in the identification and repair of water system 

leaks. The current discharge from the spring is estimated to be approximately 14 gpm. This 

is down from previous estimates of 15 to 25 gpm. Declining yield from the spring can be 

attributed to continuing post-1989 drought conditions. Coupled with this loss of production 
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Figure 1. General Location Map. 
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capacity, the District has expanded from its original 25 service connections in 1978 to its current 

49 services in 1994. The declining yield and increasing population has generated concern 

regarding the adequacy of the existing source and availability of alternative water supply sources 

to meet the existing and future needs of the District. 

The quality of water in the system is the second major concern of the District. Sin c e 

1989, the USEPA has performed an annual inventory of the District's water supply and has 

served notice to the District that they are concerned with the potential for "surface water 

influence". Depending upon the USEPA decision on this issue, the Surface Water Treatment 

Rule (SWTR) and the requirement to provide filtration may be applicable to the spring. 

Overview of the Level n Investigation 

The Level II investigation evaluated the existing water supply and demand, identified and 

investigated numerous water supply options, and evaluated the preferred water supply alternative 

in greater detail. 

(1) Existing Water Supply System and Demand 

The Squaw Creek Water District (SCWO) currently services 71 lots with an estimated 

maximum buildout potential of 75 lots. The distribution system currently serves the majority 

of these lots. Because of the concern for the long term production capacity of the existing 

water source, the District is prohibited by its bylaws from expanding its boundaries. Should an 

additional or alternate water source be developed, the District might expand its boundaries to 

include adjacent platted land and thereby increase its total number of tap fees. Since the SCWD 

is considered a community water source, its water system is subject to EPA regulations. 

Operational and maintenance costs, including testing, water treatment and compliance have and 

will continue to increase on an annual basis. 

The existing water supply system consists of a developed spring source which collects 

water and empties into a wet well. A 7 1/2 HP submersible pump delivers the unfiltered and 

untreated water to two 10,000 gallon storage tanks via a 3-inch PVC transmission line. The 

distribution system consists of approximately 900 feet of 6" PVC main branching to 41t PVC 

lines with no fire hydrants. 

Existing (1994) and future water demands were estimated assuming an average of three 

persons per tap. Future demand was estimated with and without the effects of continued water 

conservation, and with full development of 75 lots. On an annual basis, future demands will 

be approximately 6.5 million gallons with conservation or 14.7 million gallons without 
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conservation. Future peak hourly demand was estimated to be approximately 2,150 gallons with 

conservation and 4,900 gallons without. 

(2) Evaluation and Investigation of Water Supply Alternatives 

Over the course of this Level II investigation, the LA project team investigated numerous 

water supply options for the SCWD. A tabulation of these options and the action taken on each 

is summarized on Table 1. After review and investigation of numerous options, LA concluded 

that the construction of a Game Creek alluvial well is the preferred water supply option for the 

District. To achieve the peak one hour demand requirements under the maximum buildout 

condition, the alluvial waters should be commingled with the District Spring. To maximize 

production and minimize individual well drawdown, the construction of two alluvial wells along 

Game Creek was recommended. 

(3) Test Drilling and Evaluation of the Preferred Water Supply Alternative 

A detailed investigation of the preferred water supply alternative included the construction 

and testing of wells along Game Creek on USFS lands: GC-2 and SQ-6. Pump tests were 

completed on both wells during the Spring and Fall of 1994. Tests were conducted at 

production rates of 20 gpm and 31.5 gpm at GC-2 well and SQ-6 well respectively. Aquifer 

transmissivity (the capability of the aquifer to yield water per foot of saturated thickness) was 

computed to be approximately 15,500 gallons per day per foot at the GC-2 well and 11,000 

gallons per day per foot at the SQ-6 well . 

Concurrent stream gaging indicated no measurable effect of the withdrawal of water from 

the aquifer on the surface flow of Game Creek. Results of the water quality analyses conducted 

during the aquifer testing indicated that the primary difference in water quality between the 

aquifer and Game Creek was the substantial reduction in turbidity in the well. This is a result 

of the water being physically filtered by the aquifer sands and gravels. 

The construction of the proposed project should result in a viable source of water for the 

SCWD in terms of water quantity as well as water quality. The combination of the two alluvial 

wells will provide approximately 50 gallons per minute which in combination with the existing 

source (District Spring) and existing storage will meet the peak demand requirements of the 

District. The quality of the mixed water sources will remain acceptable. Based on the increase 

in TDS and sulfate resulting from the mix of the water sources, there may be detectable taste 

and hardness difference in the final water quality. The single MPA analysis of the alluvial well 

indicates that the GC-2 well may not be under the direct (microbiological) influence of surface 

water. Nevertheless, based on the response of the alluvial test wells during the testing 
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Table 1. Evaluation of Water Supply Alternatives. 

Potential to Access and Relative Alternative 14.~t:Supply Ownership Aritinn':· 
CostA ··)<::~;:i::i::;:i[rl;:: 

.:< 

NeedS" Issues 
',': .. 

,~, i'; 

Deep Well 
Drilled test well, failed to 

(SQ-l) 3 Scott 112 achieve water supply 
requirements 

Deep Well 
Failed to achieve access 

3/2 USFS 2 agreement from adjacent (SQ-2) 
landowner - Yearsley 

Purchase Water 
from Teton 

3 Teton County 3 
Failed to achieve purchase 

County Water agreement with County 
Well - Section 27 

Snake River 
Wyoming Game Failed to achieve access 

Alluvial Wells 4 3/4 
(SQ-3, -4, -5) 

& Fish agreement from G & F 

Snake River Old West 
Failed to achieve access 

Alluvial Wells 3 
Cabins 

3/4 agreement from Old West 
Cabins 

Development of 
1 

Squaw Creek 
1 No action 

District Spring Water District 

Development of 
1 Various 112 No action 

Additional Springs 

Snake River 
4 Various 4 No action 

Infiltration Gallery 

Purchase Water 
Town of 

from Town of 3 4 No action 
Jackson 

Jackson 

Drilled shallow test wells 
Game Creek and encountered confining 

Infiltration Gallery 3 USFS 2 clay layer. Completed 
(GC-l, -2, -3) wells partially penetrating 

aquifer. 

Game Creek 
Drilled alluvial test wells, 

Alluvial well 3 USFS 2 
fully penetrated aquifer, 

(SQ-6) 
achieved water 
requirements 

Note A: 1 - Low 3 - High 
2 - Moderate 4 - Very High 
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programs, filtration of all water sources is recommended. A hydrologic impact analysis 

conducted by LA concluded that there would be no significant impact to the hydrologic or 

hydraulic character of Game Creek as a result of construction of the proposed project. 

Conceptual Design of System Components 

Three design alternatives utilizing two alluvial wells along Game Creek in conjunction 

with the District Spring were developed for the SCWD water system. The principal differences 

between these alternatives are characterized by variations in the associated transmission line 

alignments and storage summarized in Table 2. The replacement of the existing 3-inch PVC line 

with 4-inch ductile iron pipe was recommended as an optional improvement. 

Table 2. Summary of Conceptual Design Alternatives. 

1 
Alterriative 

1 
Source 

1 
Transmission 

1 
Storage·" :,:-:.' »;-'. 1:: ;rrr~~f.lt: {::::I 

Wells and 
Existing Road 

SEJA SEtA Filtration at 
A 

District Spring 
Alignment to District 

Section 35 District Spring 
Spring 

B 
Wells and Upslope and Overland SElA SElA Filtration at 

District Spring to District Spring Section 35 District Spring 

Upslope and Overland NEtA NWJA Filtration at 
C Wells, only to NElA NWJA Section 

Section 35 Storage 
35 

As above; also replace 
Alternative Wells and existing 3-inch PVC SEJA SElA Filtration at 

A, B Option District Spring transmission line with Section 35 District Spring 
4-inch DIP 

(1) Alluvial Production Wells 

The proposed production well design is unique to shallow alluvial systems where it is 

important to take advantage of the maximum screen open area under extremely "tight" 

hydrologic and operational conditions. The alluvial wells will be constructed to fully penetrate 

the stream alluvium of Game Creek and will be completed into the underlying bedrock strata. 

The initial boring will be oversized to allow for a multiple sand pack, thereby increasing the 

effective open area of the well screen. 
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A six to eight inch 5 HP submersible pump will be placed in each well. The pump 

setting and design pump requirements will be determined following aquifer testing of the 

production well. A transmission line will extend from the upstream well across Game Creek 

to Well No.2. The transmission lines from the two wells will be isolated by gate valves to 

allow for operational and maintenance flexibility. Under typical operational conditions, the 

waters from the two wells will be commingled near the well head of the downstream well prior 

to transmission to the District. 

(2) Transmission Line Alternatives 

Three transmission line alternatives which convey water from the Game Creek wells to 

the SCWD were analyzed. An optional replacement of the existing 3-inch PVC line from the 

District Spring to storage was addressed. In all cases ductile iron pipe (DIP) is recommended 

to compensate for the pressure differentials, because of the likelihood of rocky soils and more 

importantly, to minimize O&M costs associated with the repair of leaks along this critical 

element of the system. The preferred alternative follows Game Creek Road into the subdivision 

and balances length of line (unit cost per linear foot) with construction difficulties. Ownership 

and easement acquisition were also considered in the selection of the preferred alternative. 

Replacement of the existing 3-inch PVC is recommended based on its age and the design life of 

the project. 

(3) Spring and Treatment Improvements 

The two new Game Creek wells will supply approximately 50 gpm of water to a new 

pump house located at the existing District Spring (Figure 2). The existing 7th HP submersible 

pump in the spring will be replaced with a 1 HP+ submersible pump capable of supplying the 

current short term 43 gpm production of water to the pump house. The waters from the wells 

and the spring will be commingled at the pump house. Mixing of the waters will thereby 

maintain the District Spring water right and enhance overall water quality. Each system will be 

isolated by gate valves to allow for operational and maintenance flexibility. When the spring 

exhibits high turbidity or during periods of drought, it can be shutoff and only alluvial well 

water will be supplied to storage. 

The new pump house will house the chlorination system, three bag filtration units, and 

a 15 HP+ variable speed pump, which will pump from 50 to 93 gpm through the existing 3-inch 

PVC transmission line (or new 4-inch line) to the storage tanks. In addition to the two (2) 

existing 10,000 gallon storage tanks, one (1) 20,000 gallon storage tank will be added to the 

system. 
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Figure 2. Schematic Diagram: Proposed Squaw Creek Water District Improvements
Well Production, Transmission, Treatment and Storage. 



(4) Permits and Environmental Issues 

For this project to proceed to construction, the scwn will be required to obtain certain 

permits, rights-of-way and easements. State, Teton County and federal agencies will need to 

be contacted as part of the Level III process. In some cases, initial contacts have been made. 

Construction of the proposed project will require the completion of several permits from 

State and federal agencies. These will include the following: 

• Special Use Permit from the USDA Forest Service for construction on Forest Service 
land. 

• Corps of Engineers 404 or Nationwide permit for construction activities in and 
adjacent to flowing a streams or wetland. 

• DEQ/WQD permits and certain variances for well construction. 

• EPA approval of proposed water treatment system. 

• State Engineer permits for the construction of the proposed wells. 

Evaluation of Project Costs 

Construction costs for the water supply and the water treatment systems associated with 

the Squaw Creek Water District project were calculated. These calculations also included the 

ability to pay analysis, debt service and annual O&M costs. The total construction cost for the 

preferred alternative is $579,107. Assuming the existing 3-inch transmission line is also 

replaced, total project costs will be $762,000. Therefore, at full "build-out", the monthly 

increase in cost per tap could range from $30 to $36. 

Conclusions and Recommendations 

This report documents the results of the Level II investigation for the Squaw Creek Water 

Supply Project and the estimates of Level III construction costs. In particular a new, 

supplementary water supply source has been identified (Game Creek alluvial wells) and three 

alternative water transmission routes are presented. Because of the potential influence of surface 

water on the alluvial wells, water treatment is recommended. Although the EPA has not yet 

made a determination regarding the District Spring, filtration and chlorination of this source is 
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also recommended based on the 30-year life of the project. Annual debt service and O&M costs 

for all proposed alternatives will be higher than existing costs and the Level II report estimates 

the incremental change in these costs. Operations and maintenance costs are directly related to 

water usage and if water conservation continues to be practiced by the sewn users, one can 

expect lower O&M costs. 
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