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EXECUTIVE SUMMARY 

INTRODUCTION 

The Vista West Subdivision is located approximately four miles 
northwest of the town of Sundance (Figure 1). The subdivision was 
originally constructed in the early 1960 l s by the u.S. Army Corp of 
Engineers for headquarters and personnel housing for a nuclear 
powered portable radar station located approximately nine miles to 
the north at Warren Peak. The U.S. Air Force operated the facility 
for approximately ten years beginning in 1962. 

The water source and wastewater treatment facilities were purchased 
with the housing development by private investors in the 1970 1s. 
The housing units were subsequently sold to individual families, 
while the group housing is used for "Teen Challenge" a Christian 
Academy dealing with troubled teenagers. 

The present water supply for Vista West is obtained from a 
collection gallery located in the Ogden Creek drainage, 
approximately three miles north of the subdivision. Water is pumped 
from the gallery to the water district 1 s treatment and storage 
facilities. As outlined in the WWDC Level I report, the existing 
water source would fall under EPAls Surface Water Treatment Rule 
(SWTR). Typically small communities and water district1s do not 
have the funds or financial resources to operate the required 
treatment facilities required under the present regulations, often 
even if the facilities were built and given to the districts 'at no 
charge. The WWDC extended the Vista West Water Supply Project to 
Level II status, to include analysis of purchasing water from the 
Town of Sundance and/or exploration for an independent quality, 
economical ground water source to supply the needs of the Vista West 
residents. 

PURPOSE AND SCOPE 

The purpose of this project was two-fold: (1) to explore purchasing 
water from Sundance, and (2) if a water purchase proved unfeasible, 
complete a groundwater exploration program. The purpose of the 
groundwater exploration program was to (1) explore the water 
production potential of the untapped fractured intrusive rocks 
composing the core of the Bearlodge Mountains north of Vista West, 
and (2) explore the production potential of the untapped sandstones 
and quartzites of the overlying Deadwood Formation. Exploration 
targets were selected due to their proximity to the existing 
pipeline serving the Vista West community from the Ogden Canyon 
collection gallery. 
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SUNDANCE WATER PURCHASE 

The community of Vista West is located approximately two miles from 
the Town of Sundance water well No.6. The close proximity of the 
proven water source to the water district boundary presented a 
viable alternative of providing water to the district from the Town 
of Sundance. Based on this alternative, the water supply and 
storage system of Sundance were explored, and conceptual design 
associated construction and operation cost estimates were compiled 
to connect the Vista West Water District to the Sundance water 
supply. 

During water purchase discussions it became known the Town of 
Sundance desired to construct a new 500,000 gallon storage tank to 
replace two of the older tanks (total storage 171,000 gallons). The 
Town felt Vista West should construct the new storage facility to 
in effect II buy II their way into the water system. 

In order for Vista West to use water supplied by Sundance 
approximately 9400 feet of pipeline, booster station and a 
chlorination facility would have to be constructed. Maintenance 
and operation of the facilities would have to be performed by Vista 
West. Costs compiled based on average water usage and project 
repayment based on the standard WWDC 2/3 grant, 1/3 loan for a 
period of 30 years at an interest rate of 4% results in an average 
monthly cost per tap to the Vista West consumer of $70.42. 

Based on the desires of the Vista West community to obtain a more 
economical water source, the project was extended to the groundwater 
exploration program. 

GROUNDWATER EXPLORAT~ON AND DEVELOPMENT 

Prior to drilling, an examination of well permits in the vicinity 
of Vista West indicated an apparent lack of hydraulic communication 
between the shallow aquifers currently developed by nearby wells and 
the deeper formations. This lack of hydraulic movement between 
formations is based on the large differences between water levels 
in the shallow domestic wells completed in the Spearfish, Minnekahta 
and Opeche Formations and the water levels in the Sundance Well No. 
6 tapping the deeper Pahasapa Limestone. The unsaturated condi tions 
of the intervening Minnelusa Formation further substantiates the 
disconnection between the shallow and deep aquifers. This lack of 
hydraulic connectivity between the various aquifers further limits 
the potential impacts of groundwater. development of Reuter Canyon 
Well No. 1 and the various nearby permitted groundwater users. The 
only anticipated hydrologic impacts are to the Reuter and Box 
Springs, which are developed by the Forest Service for seasonal 
stock use. 
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Exploratory boreholes.were sited and drilled in Reuter canyon along 
the existing pipeline alignment. Because of low intrinsic 
permeabilities in the intrusive rocks and lower Paleozoic strata, 
exploratory wells were located near mapped faults to capitalize on 
attendant fracturing and potentially high secondary permeabilities 
(see Figure 2). Following cessation of exploratory drilling, well 
development, geophysical logging and preliminary pump testing took 
place. Preliminary pump testing produced favorable results for 
Reuter Canyon Well No.1. 

Reuter Canyon Well Ho. 1 Pump Test 

A 30-day pump test was performed beginning on September 23, 1993 at 
a constant discharge of 100 gpm. Analysis of the pump test data 
reveals that Well No. 1 produces from a semi-confined aquifer that 
has a transmissivity ranging from 900 to 1500 gpd/ft. The specific 
capacity approaches 1.64 gpm/ft at 50 gpm, which indicates the 
highest well efficiency exhibited for the various flow rates. 
Assuming that (1) the specific capacity cannot be improved by 
further well development, (2) ignoring the effects of dewatering 
that appeared late in the test (3) the aquifer parameters of 
transmissivity and storage coefficient equal 1320 gpd/ft and 10-1

, 

respectively, and (4) the available drawdown equal to 205 feet, the 
well is capable of yielding 75 gpm, the peak-day demand for Vista 
West, continuously for a period of many years. In essence, the well 
will produce a large quantity of high quality water for an extended 
period of time. 

Nearby surface and ground water resources were also monitored during 
and after the 30-day pump test of Reuter Canyon Well No.1. The 
objective was to determine if groundwater removal had any effect on 
nearby surface waters, springs, and groundwater levels. Monitoring 
stations included: (1) three surface water monitoring sites in Ogden 
creek to measure flow rate and water level at points along the 
stream; (2) Box and Reuter springs were measured daily for water 
level and discharge, respectively; (3) shallow observation wells 
placed in valley fill near Well Nos. 1 and 2; and (4), the Schloredt 
well and Reuter Canyon Well No.2. All stations were monitored 
daily. 

Reuter Spring was the only monitored water resource to exhibit a 
flow reduction related to ground water removal. Other effects, 
typically indicated by gradually declining flow rates and 
groundwater levels appear to be seasonal in occurrence. 

To summarize, the fractured intrusive rocks composing the core of 
the Bearlodge Mountains in the vicinity of the Vista West yield 
significant quantities of water which meets EPA primary and 
secondary drinking water standards. The effective transmissivity 
exhibited by wells developed in this fractured aquifer is dependent 
upon the fracture intensity. The pump test data indicate an 
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effective transmissivity of 950 gpd/ft near a mapped fault. 
Assuming unconfined to semi-unconfined aquifer conditions and 
pumpage under reported peak-day water demands for extended periods 
of time, analyses indicate negligible impacts to nearby wells and 
springs developed for domestic use. 

VXSTA WEST WATER SYSTEM DESCRXPTXON 

The present water source for the Vista West community is a surface 
water collection gallery located on Ogden Creek. The Vista West 
residents have experienced water quality problems primarily related 
to high levels of turbidity during periods of heavy runoff. The 
present source is on the EPA list as a surface water source and 
either a water treatment plant must be installed or an alternative 
ground water source must be developed. 

The present water source is piped via a 3-inch pipeline from··the 
collection point to a 50,000 gallon concrete storage reservoir 
located at the head of Reuter Canyon at a location refereed to as 
Sandpit. From the Sandpit tank, water is piped through a 2-inch 
line down Reuter Canyon to the Vista West Subdivision. The water 
passes through a rapid sand filter and is chlorinated before being 
piped to a 70,000 gallon concrete storage tank located on a hill 
immediately west of the subdivision. Water is supplied to the 
residents through a 6-inch water main that is gravity fed from the 
70,000 gallon tank. 

Inspection of the 70,000 gallon tank revealed no major flaws in the 
concrete structure. Minor repairs need to be performed on the 
access holes and replacement of several buried control valves. The 
interior of .the tank needs to be thoroughly cleaned and painted. 

The present water supply system is operated through the use of time 
clocks. Systems of this type are extremely inefficient. New 
control system to automatically fill the tank is required to 
efficiently operate the water system. 

The distribution system is composed of approximately 3800 feet of 
6-inch cast iron pipe and 12 fire hydrants. Recent system 
improvements include the installation of individual water meters and 
replacing defective valves and fire hydrants located in the 
subdivision. 

The combination of existing storage and distribution piping allows 
for fire protection of 500 gpm for a period in excess of two hours. 
Given that fire protection is provided locally by voluntary 
personnel and fire fighting equipment somewhat limited, the Vista 
West system, is sufficient to provide adequate fire protection to 
the residents of the subdivision. 
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PROPOSED SYSTEM XMPROVEMENTS 

The recently developed Reuter Canyon wells have the potential of 
providing 100 gpm of high quality ground water. The present average 
daily demand is 25,000 gallons (17.4 gpm) with a maximum day demand 
of 68,000 gallons (47.2 gpm). Based on current estimated population 
of 165 people the average daily water use is 152 gpcd with a maximum 
daily use of 412 gpcd. Future growth in the subdivision at buildout 
would yield an average daily demand of 38,000 gallons (26.4 gpm) and 
a maximum day of 103,000 gallons (71.5 gpm). 

The newly developed groundwater source is capable of providin9 the 
Vista West community with water to meet their present day and 
anticipated future needs. Prudent design requires the construction 
of a new 4-inch pipeline from the subdivision to the new wells 
located in Reuter Canyon. Wells will need to be equipped with 
submersible pumps, pitless adapters, piping;··controls, meters and 
a pump house. All pipeline and well completion activities need to 
be performed with the approval of the Forest Service. Portions of 
the pipeline area are considered to be environmentally sensitive. 
Visually exposed portions of the old water system will need to be 
reclaimed upon completion of the new water system. 

Cost Estimate 

Total engineering, construction and contingency budget for the 
proposed project is $545,000 (Table 1). Repayment of the loan 
portion, based on standard WWDC program of 2/3 grant, 1/3 loan at 
4% for 30 years would require an annual payment of $10,395.33. 
Total water cost to the Vista West resident's including the loan 
repayment and the cost of operation and maintenance of their system 
would result in an estimated $44. OO/month/tap. The cost is neither 
excessively high or low compared to other recently constructed water 
projects. 

CONCLtJSXONS 

The Vista West Water Project has successfully located a high quality 
economical water source for the Vista West community. Replacement 
of the water transmission line, repainting of their storage 
reservoir and installation of pumping equipment and controls will 
provide the community with a long term, stable water system 
requiring minimal maintenance and operational cost. 
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TABLE 1 
PROJECT COST ESTIMATES 

VISTA WEST 

REUTER C.AHYOH WELLS AND PIPELINES 

Well .Con8truction 

Well Completion 

2 Sets of Listed Equipment 

pumps 

drop pipe 

cable 

controls 

pitless adaptor 

miscellaneous 

installation 

Pumphouse & Control Building 

Building, Fence, etc. 

Ra~io Telemetry 

Electrical 

Plumbing, Valves, Meters 

Pipeline • Appurtenance. 

10,250 feet, 4-inch pipe 

80 feet highway bore 

3 pressure reducing stations 

6 gate valves 

System Tie-in 

campground Tie-in 

storage Tank MOdification and Repair 

Cleaning 

Re-seal and Paint 

Repair Valves 

Repair Risers and Covers 

Subtotal 

Subtotal 

@ $ 15/ft 

@ $120/ft 

@ $2900.00 

@ $600.00 

Subtotal 

Subtotal 

$2,500.00 

$756.00 

$210.00 

$1,600.00 

$900.00 

$1,534.00 

$2,500.00 

$10,000.00 

Subtotal 

$20,000.00 

$30,000.00 

$4,000.00 

$6,000.00 

$60,000.00 

$153,750.00 

$9,600.00 

$8,700.00 

$3,600.00 

$1,050.00 

$3,000.00 

$179,700.00 

$3,500.00 

$10,000.00 

$5,000.00 

$6,500.00 

$25,000.00 

Construction Subtotal 
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$26,000.00 

$20,000.00 

$60,000.00 

$180,000.00 

$25,000.00 

$311,000.00 



TABLE 1 
PROJECT COST ESTIMATES (CONTINUED) 

Budget Request 

Preparation of Final Designs/Specifications 

Permitting and Mitigation (Forest Service Requirement) 

Legal Fees 

Access and ROW 

Well Alternative (WDEQ Requirement) 

construction Subtotal .1 
10% Construction Management 

Construction Subtotal *2 

Contingency (15%) 

Construction Cost Total 

Project Total Cost 

PROJECT REPAYMENT - COST TO CONSUMER 

Total Project Cost 

Subtotal 

$311,000.00 

$31,100.00 

$342,100.00 

$51,315.00 

$393,415.00 

Project financed by Wyoming Water Development Commission at 

2/3 Grant, 1/3 Loan at 4% for 30 years. 

State Portion 

Vista West Portion 

Vista West Cost to Consumer 

Vista West Annual Payment 

Cost/Month/Tap 

* Based on 43 taps 

Total Water Cost to Consumer (Cost/Month/Tap) 

Operations and Testing 

Meters, System Repair 

Project Repayment 

Total 

*Co.t doe. ~ot 1~clude mo~ey placed 1~ ·.1nk1~g fu~d· 

for future upgrade or replacam.~t. 
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$10,395.33 

$20.14 

$13.86 

$10.00 

$20.14 

$44.00/month/tap 

$40,000.00 

$50,000.00 

$10,000.00 

$16,585.00 

$35,000.00 

$151,585.00 

$393,415.00 

$545,000.00 

$545,000.00 

$365,150.00 

$179,850.00 
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