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EXECUTIVE SUMMARY 

ELK MOUNTAIN 
WATER SUPPLY MASTER PLAN - LEVEL I 

INTRODUCTION 

The Town of Elk Mountain is located in Carbon County in southeastern Wyoming (Figure E-1). 
The Town is a rural, residential community situated along the Medicine Bow River at an elevation 
of 7,268 feet. It is located three miles south of the Interstate-80 corridor, approximately 55 miles 
west of Laramie, and 41 miles east of Rawlins. Elk Mountain and the Snowy Range serve as major 
topographic landmarks to the west and southeast, respectively. 

The major employers in the area are the mining industry, the Carbon County School District, the 
Wyoming Department of Transportation, and agriculture. Local retail businesses also employ 
several people. 

The 1990 census reported 186 residents in the town. Broad swings in the Town's population 
have occurred over the past 80 years. Recent fluctuations have reflected changes in the number 
of people employed in coal and uranium mining, with a peak population of over 300 people 
reported in the 1980 census. 

The purpose of the Elk Mountain Water Supply Master Plan study is to inventory and assess the 
existing water supply facilities, identify water supply alternatives, and prepare preliminary designs 
and cost estimates for the various identified alternatives. Included in this study is an analysis of 
the existing water supplies, population projections, and present and future water demands. The 
existing infrastructure, including two wells, transmission pipeline system, and water treatment 
infrastructure are analyzed and evaluated. The source capacity water quality and compliance with 
the Safe Drinking Water Act is included. Alternatives for enhancing Elk Mountain's water supply 
are presented; preliminary cost estimates for the preferred alternative are provided herein. 

PRESENT AND FUTURE WATER NEEDS 

The utility and accuracy of predicting the future population is limited because the economy of Elk 
Mountain is inexorably tied to the cyclic energy industry. Agriculture and the associated economic 
activity in the community support the baseline population. Nonetheless, a modest, positive 
population growth rate is proposed over the 25-year life of this project. The projected population 
in the year 2019 is 305 if a constant annual growth rate of 2% is assumed. The growth rate is 
intended to indicate a gradual improvement of the economic base due to increases in tourism and 
recreation; perhaps resulting in an increase in baseline population. It is not designed to consider 
the population changes because of fluctuations in commodity prices. 

The water demand estimate for the Elk Mountain Water District described below is based on the 
previously-developed population projections and coupled with recent historical water 
consumption rates. To define a short-term, upper limit of water system demand, a design peak
day usage of 600 gallons per capita (gpcd) was utilized. 

At the current population of approximately 186 persons, a supply of 77.5 gallons per minute 
(gpm) and 111,600 gallons of storage are required to meet the peak-day design criterion of 600 
gpcd. For a projected population of 305 persons in 2019, a 127 gpm water supply and 
approximately 183,000 gallons of storage capacity would be required. This scenario represents 
the worst case relative to one-day, peak water demand and would satisfy the water demand of Elk 
Mountain through the 25-year design life of the project. 
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EXECUTIVE SUMMARY 

INVENTORY OF EXISTING WATER SUPPLY SYSTEM 

The Town of Elk Mountain owns and operates the municipal water supply system, which includes 
two wells, pipelines from both wells to the two water storage tanks, an aeration tower, and the 
water distribution system (see Figure E-2). The municipal water system serves residents and 
businesses within the platted area of the town, the Wyoming Department of Transportation facility, 
and a few residents living outside the platted area. Approximately 90 taps are served by the 
system. 

The two water storage tanks serving Elk Mountain are located east of the town. Each tank has a 
capacity of approximately 100,000 gallons. Elk Mountain Well No.1, an artesian well, is located 
within 2,000 feet of the storage tanks. Elk Mountain Well No. 2 is located approximately three 
miles to the south (see Figure E-2). Water is transported to the storage tanks through a buried 
pipeline. The water distribution grid that connects the storage tanks to the taps was replaced in 
1992 with financial assistance from the Farm Loan Board. 

There are several problems with Elk Mountain's current water supply system. Well No. 1 was 
originally completed for oil exploration in 1965. Because of the uneconomical quantities of oil 
developed from the well, the operator transferred ownership of the well to the Town. The well was 
completed with 4.5 inch diameter steel casing; however, conventional oil field completion 
techniques make the cement surface seal of suspect integrity. The small diameter casing 
precludes placement of a pump in the well which would lift significantly more water than the well 
flows. Well No.1 stopped flowing due to apparent natural gas intrusion into the well; the formation 
pressures have also reportedly diminished with time. Because of the unreliable artesian flow, 
coupled with the small casing size and questionable surface seal, Well No.1 usefulness in 
supplementing the Town's water supply during high demand periods is limited. Access to the well 
is limited to crossing a hay meadow which is flood irrigated from late May to early August. A stock 
tank which derives water from the well is located within 50 feet of the well; the small buffer zone 
between the well and the stock tank provides little to no wellhead protection. The well house also 
requires extensive repair. 

Well No.2 is located on private land and is accessed by crossing hay meadows that are impassable 
during much of the year due to flood irrigation or snow cover. While the Town has documentation 
regarding access to Well No.2, no recorded easements permitting access to Well No.2 are on file 
with the County Clerk's office. The telemetry system used to control Well No.2 is not reliable, 
which precludes keeping the pipeline full of water. Microscopic Particulate Analysis (MPA) of the 
well water found algae suggesting moderate risk of a groundwater source under the influence of 
surface water. Part of the pipeline from Well No. 2 is located within an active landslide. No 
recorded easements are on file with the County Clerk along the alignment of the pipeline which 
crosses private property. 

Replacement of the distribution system depleted the Town's water system improvements fund 
and caused water bills to be raised to a level above the state average. The current system meters 
water consumption, and local water use is far below the state average. To date, the Town has not 
imposed watering limitations or other water use restrictions. 

EVALUATION OF WATER SUPPLY ALTERNATIVES 

All feasible water supply alternatives were examined for consideration as potential improvements 
to the Elk Mountain Water Supply System. A brief description of the alternatives along with 
important advantages or disadvantages are listed below and summarized in Table E-1. 

1. The reliability of water supplies from existing wells can be enhanced by constructing dedicated 
access roads to Elk Mountain Well Nos. 1 and 2. However, construction costs and acquisition of 

E-2 
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EXECUTIVE SUMMARY 

easements may approach the costs associated with installation of a replacement well located 
strategically near the Town of Elk Mountain. 

2. Groundwater supplies adequate to meet the projected demand are available from deep wells 
tapping the Dakota and Lakota Sandstones of the Cloverly Group (See Figure E-3). Increased 
yields from the Dakota and Lakota Sandstones tapped by Elk Mountain Well Nos. 1 and 2 can be 
potentially developed by hydraulic stimulation. While the costs associated with this option are less 
than the cost of new infrastructure, the problems of access and operation and maintenance of the 
remote wells and transmission pipeline remain. 

3. Development of the Tensleep (Casper) Formation is limited to outcrop areas (See Figure E-2). 
A review of oil and gas files for wells in the Wagonhound area indicates the potential to develop 
quality groundwater with apparent yields of over 300 gpm; however, the costs for a six-mile long 
transmission pipeline, as well as associated operation and maintenance, precludes this source as 
an economic alternative for the Town of Elk Mountain. A nearby oil exploration well flows 
approximately 25 gpm (Seierson Well) from the Tensleep (Casper) aquifer, but the water quality is 
unsuitable for municipal water supplies. While flow from the well could augment flow from Well No. 
1, thus reducing power costs, the increase in total yield from both wells will not meet future water 
supply needs. 

4. The Seierson Well can be modified to tap the Dakota and Lakota Sandstones of the Cloverly 
Group (See Figure E-3). Based on historic flows from Elk Mountain Well No.1, the well may flow 
approximately 60 gpm through perforations across the Cloverly Group. Increased yields may be 
realized with hydraulic stimulation after perforating the well. Access roads and easements will be 
required to efficiently use this well as a water supply. A pipeline will also be required to transmit 
the water to the storage tanks. 

5. Replacement wells tapping the Dakota and Lakota Sandstones can be located near existing 
infrastructure. The depth to the target aquifers are shallower along the alignment of the existing 
pipeline from Well No.2. The costs associated with acquiring access and easements, as well as 
the potential threat to the integrity of the well and existing pipeline, is probably offset by drilling a 
deeper well next to the storage tanks. 

5. Replacement wells tapping the Dakota and Lakota Sandstones can be located near existing 
infrastructure. The depth to the target aquifers are shallower along the alignment of the existing 
pipeline from Well NO.2. The costs associated with acquiring access and easements, as well as 
the potential threat of landslides to the integrity of the well and existing pipeline, is probably offset 
by drilling a deeper well next to the storage tanks. 

6. Without further study, it is difficult to assess whether surface water supplies may be either 
inadequate to meet long-term projected demands or would be legally difficult to obtain. In 
addition, the diversion and treatment expenses associated with development of an adequate 
surface water source are only cost effective under the condition that groundwater supplies are not 
available. 

PROPOSED WATER SUPPLY SYSTEM MODIFICATIONS 

The superior alternative in meeting Elk Mountain's water supply needs is the construction of a 
new well adjacent the existing storage facilities. It is the only alternative that provides a secure, 
long-term water source (See Table E-1). 

E-3 
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TABLE E-1 
ELK MOUNTAIN WATER SUPPLY MASTER PLAN 

SUMMARY OF IDENTIFIED WATER SUPPLY OPTIONS 

ESTIMATED 
ADVANTAGES DISADVANTAGES COST 

MONTHLY 
RATE (2001) COMMENTS 

CostJServlce/Month* 

Access Roads to Wells -Enhance Existing Infrastructure - Access Agreements Well 1: 27K $36.36 Does Not Address Water Source 
- Cost Approaches New Well Cost Well 2: 226K $40.12 Problems 
- Maintenance Costs 

Replacement Well -Shallower Target Aquifer -Suspect Pipeline Integrity (Landslides) 292K $40.95 Questionable as a Long Term Water 
Along Pipeline -Low Operation and Maint. Costs -Acquiring Access and Easements Source Because of Landslide 

Replacement Well Near -Known Water Quality and Quantity -High Initial Cost 368K $42.82 Best Alternative for Secure and 
Storage Tanks -Consolidate Operation and Infrastructure Long Term Water Source 

-Low Operation and Maint. Costs 
$47.41 50% Loan, 50% Grant 

Modification of the -Close to Existing Infrastructure -Access and Easement Required 95K 37.65 Integrity Assessment Required. 
Seierson Well -Probable Flowing Well -Tie in Pipeline Needed Casing Size Too Small for 

-StimUlation May Improve Flow -Poor Water Quality (Casper) Submersible Pump Installation 
-Known Water Quality (Cloverly Gp) -Oilfield Completion 

Hydraulic Stimulation of -Improve Production -Well No. 1 Approaching Useful Life Well 1: 73K 37.22 Additional Investigations of Well No. 1 
Well Nos. 1 and 2 -Low Cost Options -Access and Operation of Well 2: 57K Prior to Repair 

Remote Wells Remain 
-Suspect Pipeline Integrity 

Wagonhound Well and -Large Well Yields Possible -Remote Well Location 450Kto 650 K NA Dismissed from Further 
Pipeline -Good Water Quality -Expensive Pipeline (6 Miles) Consideration 

-Access Agreements 

Package Surface Water -Close to Existing Infrastructure -Water Right Acquisition 290K $63.60 Dismissed from Further 
Treatment Plant -Very High Operating Costs Consideration 

-Extensive Water Quality Testing 
-Level III Operator Required 

* Assumes 33% Loan, 67% Grant from WWDC 



EXECUTIVE SUMMARY 

PROJECTED COSTS AND ECONOMIC ANALYSIS 

The current billing rate for Elk Mountain water customers is $25.70 for the first 4,000 gallons. 
However, based on recent water system operation, maintenance, and repair costs, a revised water 
rate per service tap of approximately $35.86 per month is recommended if no additional debt for 
capital improvements is acquired. Other utilities (and monthly costs to customers) provided by the 
Town of Elk Mountain include: sewage disposal at the cost of $18.55 per household; garbage 
collection ($2.50 per household) and landfill use ($7.10 per household). The typical Elk Mountain 
resident currently pays $53.85 monthly for water, sewer, and solid waste disposal services. 

The capital cost of the selected alternative is calculated by summing the construction costs, 
including component costs, construction engineering, construction contingencies. Operation 
and maintenance costs include all expenses incurred through system operation including water 
treatment and component replacement. The ancillary costs associated with permitting system 
modifications, legal aspects, obtaining worksite access, and the cost of preparing plans and 
specifications are included in the project construction costs. 

Table E-2 presents a cost estimate for construction of a new well located near the existing storage 
tanks. Table E-3 provides a summary of projected water rates based on the estimated cost of the 
preferred alternative, provided a 67% grant, 330/0 loan financing option is available. 

CONCLUSIONS AND RECOMMENDATIONS 

The cost of the preferred new well alternative represents an increase of $7.70 in the monthly 
water rate, based on the 670/0 grant, 33% loan financing option. Based on recent water system 
operating costs, a revised, baseline water rate of $35.86 per tap per month is recommended by 
this rate study (i.e., based on no additional debt accumulation by Elk Mountain for capital 
improvements). Thus, the probable monthly cost per Elk Mountain water customer including the 
proposed modification is $43.56. 

In comparison with other small-community water systems in Wyoming, these monthly costs are 
moderate, with some monthly costs higher and others lower. The water rate for the Centennial 
Water and Sewer District customers, in western Albany County, is $30.00 per month. The 
projected monthly rate per service tap for the Vista West Water and Sewer District near Sundance 
is $44.00. Anticipated monthly cost per service for the proposed Northwest Ryan Park Water and 
Sewer District, also in Carbon County, is $64.00 assuming a loan for 330/0 of the total project cost 
along with a substantial RDA grant. 

E-5 
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TABLE E-2 
ENGINEER'S ESTIMATE OF PROBABLE COSTS -

NEW WELL AT STORAGE TANKS 

UNIT 
DESCRIPTION QUANTITY UNIT PRICE 

Mobilization and Demobilization 1 L.S. $20,000 
Drill for, Furnish & Install Surface 50 L.F. $100 
Casing 
Drill 11-inch Diameter Hole 3300 L.F. $25 
Geophysical Logging 1 L.S. $4,000 
Furnish and Install 7-inch Diameter 3302 L.F. $25 
Casing 
Furnish and Install Cement Seal 1 L.S. $20,000 
Perforate Casing 1 L.S. $5,000 
Standby Time 8 Hours $200 
Rig Time 12 Hours $275 
Airlift Development 12 Hours $275 
Furnish & Install Testing Equipment 1 L.S. $7,000 
Conduct Pumping Test 176 Hours $100 
Water Quality Analyses 1 L.S. $4,000 
Well Completion with Pitless Adapter 1 L.S. $5,000 
10-hp Pump and Controls 1 L.S. $5,000 

Final Design and Specifications $25,000 
Permitting and Mitigation $2,000 
Legal fees $2,000 
Access and Right of Way $3,000 

Construction Cost 
Engineering Cost 
Subtotal 
15% Contingency 

Construction Cost Total 

Total Project Cost 

L.S. = Lump Sum 
L.F. = Linear Foot 

E-6 

TOTAL 
AMOUNT 

$20,000 
$5,000 

$82,500 
$4,000 

$82,550 

$20,000 
$5,000 
$1,600 
$3,300 
$3,300 
$7,000 

$17,600 
$4,000 
$5,000 
$5,000 

$265,850 
$26,585 

$292,435 
$43,865 

336,300 

$368,300 
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DESCRIPTION 

Number of Service Taps 

Approximate Town Consumption 
(K gallons per year) 

Operation Costs 

Electricity 
Operator 
Repair & Maintenance 
Water Quality Testing 
Chemicals, Supplies 
Sinking Fund 
Retirement 

(33% Loan, 4%, 25 yr) 
Project Repayment 

Existing Debt (For Water System) 

Cost per year 

Cost per service per month 

Assumptions: 

* Two percent annual growth 
* Four percent per year increase in costs 

TABLE E-3 
RATE STUDY - NEW WELL AT STORAGE TANKS 

(Total Project Cost = $368,300; 33% Loan) 

1996 2001 2006 2011 

85 94 104 114 

8,000 8,833 9,752 10,767 

$4,000.00 $4,866.61 $5,920.98 $7,203.77 
$3,750.00 $4,562.45 $5,550.92 $6,753.54 
$3,700.00 $4,501.62 $5,476.90 $6,663.49 
$1,000.00 $1,216.65 $1,480.24 $1,800.94 

$650.00 $790.82 $962.16 $1,170.61 
$4,000.00 $4,866.61 $5,920.98 $7,203.77 

$400.00 $486.66 $592.10 $720.38 

$7,856.28 $7,856.28 $7,856.28 $7,856.28 

$19,075.37 $19,075.37 $19,075.37 $19,075.37 

$44,431.65 $48,223.08 $52,835.92 $58,448.16 

$43.56 $42.82 $42.49 $42.58 

* Consumption (K gallons) based on individual water meter readings 

2016 2021 

126 139 

11,888 13,125 

$8,764.49 $10,663.35 
$8,216.71 $9,996.89 
$8,107.16 $9,863.59 
$2,191.12 $2,665.84 
$1,424.23 $1,732.79 
$8,764.49 $10,663.35 

$876.45 $1,066.33 

$7,856.28 $7,856.28 

$19,075.37 $0.00 

$65,276.31 $54,508.42 

$43.07 $32.57 
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