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SECTION 1 - INTRODUCTION

STUDY BACKGROUND
The South Circle Improvement and Service District (District), is located in Washakie County,

approximately one mile north of the Town of Ten Sleep, see Figure 1-1.  The District was formed in the

early 1980’s, and encompasses the South Circle Estates subdivision.  The District is currently supplied

both domestic and irrigation water from the Beth No. 1 well, an artesian well.  The domestic portion of

the water system serves 18 subdivision lots.  The irrigation portion of the system is shared by the District

with two adjacent agricultural operations and includes three domestic supply taps.

STUDY PURPOSE
The purpose of this Level I Study is to perform a “Reconnaissance” Study of the District’s water systems,

including evaluation and mapping of the existing water systems and making recommendations for

improvements to upgrade the system to meet District needs and Wyoming Department of Environmental

Quality (WDEQ) and US EPA regulations.  The report was completed in two phases.

SECTION 2 – GROUNDWATER SUPPLY ANALYSIS

HYDROGEOLOGY
The District is located on the outcrop of the Goose Egg Formation, which overlies, in descending order,

the Ten Sleep aquifer, the Madison aquifer, and the Flathead aquifer.  The well is not pumped; all water is

supplied by artesian flow from the wellhead.  The recovered shut-in pressure is approximately 240 psi.

Wellhead pressure drops to near-zero during heavy irrigation use.

GROUNDWATER QUALITY
The  Beth  Well  No.  1  groundwater  quality  is  basically  excellent  –  well  within  all  EPA  Primary  and

Secondary Drinking Water Standards, with one significant exception.  Laboratory results from the sample

taken during the course of the study indicate a concentration of Radium-226 of 5.3 ±0.4 picocuries per

liter (pCi/l) and a concentration of Radium-228 of 0.04  ±0.9 pCi/l.  Combined, the analysis for Ra-226 +

Ra-228 was 5.4 ±1.0 pCi/l.  (A picocurie represents about 2 nuclear disintegrations per second.)  The US

EPA Public-Water-Supply Drinking Water Maximum Contaminant Level (MCL) for combined Ra-226 +

Ra-228 is 5.0 pCi/l.  The Beth No. 1 analysis is slightly above the US EPA standard.
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BETH NO. 1 WELL USE AND WATER RIGHTS
The original water right for the Beth No. 1 well is for irrigation.  This right was subsequently enlarged for

“miscellaneous” use to provide a domestic water supply for the subdivision, which was largely carved out

of the originally irrigated area.  The current water rights configuration is as follows: 1). An October 1,

1970 priority to irrigate 142 acres (Permit UW7134), with an adjudicated flow rate of 675 gpm.  There is

no water right limitation on the volume of water that can be produced within this flow rate, as long as the

water is beneficially used for the permitted uses at the permitted locations. 2).  An April 27, 1981 priority

to serve domestic water to 12 subdivision lots (Permit UW 60072), and an April 10, 1984 priority to serve

the remaining 6 lots (18 total lots) (Permit UW 69122).  Both of these rights are enlargements (of use) of

the original irrigation right, so must be accommodated within the original 675 gpm.

BETH NO. 1 WELL PRODUCTION DATA
The well was flow tested as part of the Study. The maximum observed flow was approximately 725 gpm,

but this dropped to approximately 550 gpm within one minute of opening the discharge valve.  A flow of

400 gpm was sustained for an hour, with approximately 35 psi of wellhead pressure.  The sustained flow

rate of the well is estimated to be in a range of 300 to 350 gpm.

SECTION 3 – EVALUATION OF EXISTING WATER DELIVERY SYSTEM

EXISTING WATER DISTRIBUTION SYSTEM
Field investigations and GIS mapping were performed on the water system during the course of the study.

In general the following findings can be reported:

The pipeline conveying water from the well to both the lower and upper portions of the District is a 6-

inch plastic irrigation pipe (PIP), and it conveys both the domestic and irrigation flows in a single

pipeline. The lower irrigation line is not believed to be located in the easements planned for the

pipeline.

The domestic and irrigation water systems are separated at two distinct points for the lower and upper

district areas. The two pipelines are constructed in the same trench in the upper portion of the District.

However, the two pipelines are not constructed in the same trench for the lower District area. It

appears the domestic pipeline is constructed of PVC material and may be of a higher pressure grade

than the irrigation piping.

The pipelines are laid at a depth of 30 to 48 inches.

The domestic water distribution system has not been approved or permitted through the WDEQ.  The

system is not adequately valved and there are not any hydrants for flushing or fire protection. The

domestic services are not metered and there are no backflow prevention devices.
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SECTION 4 – POPULATION GROWTH AND WATER DEMAND PROJECTIONS
This section provides population projections for the District’s service area and corresponding

water demand projections.

POPULATION AND WATER DEMAND PROJECTIONS
The current population of the District is estimated at 75. The year 2059 population is projected to be 123.

The current peak day demand for the District is estimated to be 33,750 gallons per day, or

23 gallons per minute (gpm).  The expected peak day demand at the end of the 50-year design period is

projected to be 55,350 gallons per day, or 38.5 gpm.

SECTION 5 – WATER SUPPLY OPTIONS AND COST ESTIMATES
This section presents the water supply options determined to be feasible for the District.

WATER SUPPLY OPTIONS
Three options were identified for providing a reliable domestic supply for the District, and are detailed

below. All three options include construction of a new and independent domestic water delivery system.

Option No. 1 - Beth No. 1 Well Rehabilitation.  This would allow the District to continue using

the existing well for both irrigation and domestic use, and includes treating the water to remove

radionuclides.  A water storage tank would be constructed to ensure that domestic demands and

pressures are met at all times. The cost to construct Option No. 1 in year 2011 is estimated to be

$930,003.

Option No. 2 – New Ten Sleep Formation Well.  This would involve drilling a new domestic well

into the Ten Sleep formation. The cost to construct Option No. 2 in year 2011 is estimated to be

$722,091.

Option No. 3 – Town of Ten Sleep Water Supply. Option No. 3 would involve extending a water

supply line from the Town of Ten Sleep to the District, and connecting it into a new domestic

distribution system.  This option includes a storage facility. The cost to construct Option No. 3 in

year 2011 is estimated to be $845,367.

SECTION 6 - CONCEPTUAL DESIGN & COST ESTIMATES
This section presents the conceptual design and cost estimates for the preferred water system

option selected by the District.
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PREFERRED WATER SUPPLY ALTERNATIVE
The preferred water supply alternative is an extension of the Town of Ten Sleep water system in a 6-inch

water transmission pipeline northward to the District along the Hyattville Highway, then through the

District to a 30,000 gallon water storage facility.  A domestic water distribution system would be

constructed initially to serve 24 taps. Each service would be metered.  The existing Beth No. 1 Well and

irrigation system will continue to be used for irrigation only, and will not be interconnected with the new

water system.

COST ESTIMATE
The total project cost for the Ten Sleep Option along the Hyattville Highway was estimated to be

$1,558,572 based on year 2011 construction costs.

REVISIONS TO THE PREFERRED WATER SUPPLY ALTERNATIVE
In mid-August, 2010, it was learned that the Town of Ten Sleep was preparing an application for funding

to the WWDC for construction of a new water storage tank. Once the proposed tank location and

dimensions  were  made  available  by  the  Town,  it  became  apparent  that  the  preferred  alternative  for  the

South Circle water supply system would need to be revised accordingly. The new tank location is planned

to be located very near the proposed location of the South Circle water storage facility. Therefore, the

originally planned alignment for the supply line from the Town to South Circle is affected, as well as the

need for a water storage facility.  Construction of the new tank for the Town is expected to begin early in

2012, and be completed by late fall 2012.

SECTION 7 - ECONOMIC ANALYSIS, PROJECT FINANCING & IMPLEMENTATION
This section presents an economic analysis for the proposed water supply project.

DEBT FINANCING PLAN
Financing plans were initially developed for each of the water supply options presented in Section 5 using

traditional funding programs available through the Wyoming Water Development Commission

(WWDC), State Revolving Loan Fund (SRF),  State  Lands  and  Investments  Board  (SLIB),  and  Rural

Utilities Service (RUS).  However, because of the high cost of the project and small customer base, none

of the options were economically feasible.  With the Town of Ten Sleep’s decision to construct a new

water storage tank that could also serve the District, revised cost estimates and debt financing plans were

developed and are presented in Section 8.
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SECTION 8 – REVISED FINAL CONCEPTUAL DESIGN, COST ESTIMATES AND
ECONOMIC ANALYSES

REVISED CONCEPTUAL DESIGN
The conceptual design for the proposed water supply system is presented in Figure 8-1. The proposed

locations  for  the  new Ten  Sleep  water  storage  tank  and  water  transmission  pipelines  are  shown  on  the

figure based on information provided by the Town of Ten Sleep’s engineering consultant. The pipeline

alignments are approximate and will need to be verified during the design process. The proposed location

for the new tank is nearly the same as the previously planned location for the District’s water storage

facility. This location eliminates the need for a long supply pipeline aligned along the Hyattville

Highway. It will also eliminate the need for a water storage facility for the District.

The goal of the conceptual design is to locate and align the new domestic water system so that every

property can be served in very close proximity to the service line currently serving the residence. By

doing so, the cost to the property owner for connecting to the new water system will be minimized.

COST ESTIMATES
Cost estimates for the proposed water system are shown in Table 8-1.  The total project cost is estimated

to be $851,650 and is based on year 2012 construction costs.  The estimate was prepared using costs from

recent similar work on rural water system construction.  Right-of-way costs where needed for the

pipelines were estimated at $2.50 per linear foot.

REVISED DEBT FINANCING PLAN
The total project is estimated to cost $851,650.  The WWDC eligible project cost is $478,628, and the

non-eligible portion of the project cost is $373,023.  Four funding scenarios were developed for financing

the  project  ranging  from conservative  to  optimistic.   It  was  assumed  that  any  scenario  that  results  in  a

total cost per property that exceeds $7,500 would be cost prohibitive.  The “Conservative” and

“Traditional” scenarios were determined to be cost prohibitive. The “Probable” and “Optimistic”

scenarios were both determined to be feasible.  The “Probable” funding scenario assumes the WWDC

eligible portions of the project will be funded at a level of 67% grant and 33% loan, and the non-eligible

portions of the project will be funded through a 50% SLIB grant and 50% SRF Loan which would be

forgivable, rendering it as a grant.  Although this funding is not guaranteed, the forgivable SRF loans

have recently been made to low income communities, when there is a dramatic need.  The resulting cost

per property is $6,581, or an annual assessment of $380 for 30 years, as shown in Table 8-2.
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Preparation of Final Design and Specifications $30,000
Permitting and Mitigation $20,000
Legal Fees $10,000
Districts Share of Ten Sleep Water Storage Tank $50,000
Acquisition of Access and Right-of-way $10,000
Construction Costs
Description Quantity Unit Unit Cost Total
Mobilization and Bonds 1 LS $12,000 $12,000
Traffic Control 1 LS $2,000 $2,000
Connect to Ten Sleep 12-inch Pipeline 1 LS $5,000 $5,000
Building w/PRV and UV Disinfection 1 LS $35,000 $35,000
Master Meter Vault 1 LS $20,000 $20,000
6-inch Piping and Fittings 4,000 LF $19 $76,000
6-inch Isolation Valve 4 EA $2,000 $8,000
Flush Hydrant Assembly 2 EA $3,500 $7,000
Air/Vac Relief Valve 1 EA $4,000 $4,000
Water Line ID Posts 20 EA $200 $4,000
Gravelled Roadway to Tank Site 2,200 LF $20 $44,000
Asphalt Repair 500 SY $40 $20,000
Gravel Resurfacing 200 Ton $30 $6,000
Select Fill 500 CY $15 $7,500
Foundation Material 100 CY $25 $2,500
Power to PRV/Disinfection Building 1 LS $10,000 $10,000
Seeding and Mulching 1                      Acre $2,000 $2,000
Materials Testing 1 LS $5,000 $5,000
Construction Cost Subtotal No. 1 (CCS No. 1) 270,000
CCS No. 1 Inflated 5% for Year 2012 283,500
Engineering Services During Construction (10% CCS No. 1)) 28,350
Construction Cost Subtotal No. 2 (CCS No. 2) 311,850
Contingency (15% of CCS No. 2) $46,778
Construction Cost Total (CCT) $358,628
TOTAL ESTIMATED PROJECT COST -  WWDC Eligible(2012) $478,628

Preparation of Final Design and Specifications $28,000
Permitting and Mitigation $10,000
Legal Fees $5,000
Acquisition of Access and Right-of-way $5,000
Mobilization and Bonds 1 LS $15,000 $15,000.00
Traffic Control 1 LS $3,000 $3,000.00
4-inch Piping and Fittings 3,750 LF $15 $56,250.00
4-inch Isolation Valve 2 EA $1,500 $3,000.00
3-Inch Piping and Fittings 1,150 LF $14 $16,100.00
3-Inch Isolation Valve 2 LS $1,500 $3,000.00
2-inch Piping and Fittings 600 LF $12 $7,200.00
2-inch Isolation Valve 2 EA $1,200 $2,400.00
Flush Hydrant Assembly 3 EA $3,500 $10,500.00
Air/Vac Relief Valve 1 EA $4,000 $4,000
Service Lines and Meter Pits 24 EA $2,500 $60,000.00
Touch Read System and Software 1 LS $12,000 $12,000.00
Asphalt Repair 800 SY $40 $32,000.00
Gravel Resurfacing 300 Ton $30 $9,000.00
Select Fill 200 CY $15 $3,000.00
Foundation Material 50 CY $25 $1,250.00
Seeding and Mulching 1 Acre $2,000 $2,000.00
Materials Testing 1 LS $5,000 $5,000.00
Construction Cost Subtotal No.1 (CCS No. 1) $244,700
CCS No. 1 Inflated 5% for Year 2012 256,935
Engineering Services During Construction (10% CCS No. 1)) 25,694
Construction Cost Subtotal No. 2 (CCS No. 2) 282,629
Contingency (15% of CCS No. 2) $42,394
Construction Cost Total (CCT) $325,023
TOTAL ESTIMATED PROJECT COST -  WWDC Non-Eligible (2012) $373,023

$851,650Total Project Cost - WWDC Eligible + Non-Eligible
COMBINED PROJECT COSTS - WWDC ELIGIBLE + WWDC NON ELIGIBLE

TABLE 8-1 Project Cost Estmate
Preferred Water Supply Option - Ten Sleep Water Supply

WWDC ELIGIBLE COMPONENTS

WWDC NON-ELIGIBLE COMPONENTS
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TABLE 8-2 – PRELIMINARY FUNDING SCENARIO NO. 3 - PROBABLE

WWDC Eligible Components Cost
TOTAL ESTIMATED PROJECT COST - CCT(2012) $478,628
WWDC Grant (67% of CCT) $320,681
WWDC Loan (33% of CCT) $157,947
Total Cost Per Property (CCT/24 Properties) $6,581
Assessment Cost Per Year per Property $380

WWDC Non-Eligible Components - Loan and Grant Cost
TOTAL ESTIMATED PROJECT COST - CCT(2012) $373,023
SLIB Grant (50% of CCT) $186,512
SRF Forgivable Loan (50% of CCT) $186,512
Total Cost Per Property (CCT/24 Properties) $0
Assessment Cost Per Year per Property $0

Total Combined Debt Assessment Cost
Total Combined Cost per Property $6,581
Combined Annual Assessment Cost per Property $380

WATER USER RATES
The annual operating budget is estimated to be $12,914, which equates to a water user fee of about $45

per month as shown in Table 8-3.

TABLE 8-3 – O&M COSTS FOR USER RATES-AS TEN SLEEP OUT-OF-TOWN CUSTOMER
Description Monthly Unit Annual Cost
Operator Wages N/A $0
Materials and Supplies $25 $300
Water Purchase (10,000 gal/mo/home) $23 $6,624
Water Sampling (Quarterly) $100 $400
Bookeeping $50 $600
Repair Fund N/A $500
Emergency Fund N/A $500
Sinking Fund ($50K@4%/30yr.) N/A $890
Bonding N/A $200
Liability Insurance N/A $700
Legal Services N/A $500
Advertising N/A $200
Engineering Services N/A $500
Stamps/Mailings N/A $0
Audit N/A $1,000

Total $12,914
Avg. cost per user/month $44.84
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ONE-TIME CONNECTION COSTS TO NEW CUSTOMERS
One-time connection costs for new customers connecting to the water system will include: 1) the cost to

extend the water service line from the meter pit to the home, 2) the Ten Sleep system investment charge,

and 3) the plumbing cost to convert the home plumbing to the new water service. The one-time costs to

each property are expected to range from $1,500 to $3,000, and are not eligible for funding from any of

the state or federal funding agencies.

SUMMARY OF TYPICAL WATER SYSTEM COSTS
A summary of the total costs for the new water system are provided in Table 8-4 and Table 8-5, assuming

costs established for Funding Scenario No. 3, Probable.

TABLE 8-4 – SUMMARY OF TYPICAL WATER SYSTEM MONTHLY COSTS
Description Cost Monthly Cost
Debt Assessment Cost $380/year $31.67
Water User Cost $45/month $45.00

Avg. Cost Per User/Month $76.67

TABLE 8-5 – SUMMARY OF TYPICAL ONE-TIME CAPITAL COSTS
Description One-Time Connection Cost
Ten Sleep System Investment Charge (SIC) $500.00
Service Line Installation $800.00
House Plumbing Conversion $500.00
Total One-Time Connection Costs Per User $1,800.00

IMPLEMENTATION
The funding for the project is expected to be approved and available in June of 2011. Design and

permitting could be initiated soon thereafter. A bid letting could be held in January 2012, and construction

started in March 2012. Construction could be completed by late fall of 2012, but will be somewhat

dependent on the completion of the Ten Sleep water storage tank project.


