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I. Introduction 

A. Purpose of the Study 

This report presents the findings of a Level 1 reconnaissance investigation to develop 
a water supply master plan for the Town of Chugwater. The study was conducted for 
Chugwater under the direction and funding of the Wyoming Water Development 
Commission (WWDC) by States West Water Resources Corporation. 

As a part of its water resource planning program, the WWDC provides a senrice to 
municipalities, districts, and other public agencies to assist in planning for future 
water supply needs and improvements to existing systems. The master plans 
authorized by the WWDC senre as a framework for the community to establish project 
priorities and to perform financial planning to meet those priorities. Master plan 
investigations generally use existing available data to develop project alternatives and 
to make recommendations for a proposed course of action. The master plan is 
designed to be a working document that will provide the community with a summary 
of water system problems and potential solutions. In the WWDC program, more 
detailed investigation occurs in the Level 2 study. 

The purpose of the Level 1 study is to develop a water supply master plan for the 
Town of Chugwater, projecting water supply needs 25 years into the future. The study 
includes the identification of present and future water needs, an inventory of the 
existing system, analysis of system improvement alternatives, and preparation of 
preliminary design and cost estimates for the preferred alternative. The primary 
components of the water system in the assessment include three supply wells, the 
storage tank and supply pipeline, and the distribution system. The WWDC's scope of 
services defined the objectives of the study which were refined at a scoping lneeting 
with representatives of the Town at the beginning of the project. 

The Town may request authorization from the WWDC for a Level 2 study to be 
performed in 1997. Upon completion of the Level 2 study, the Town may request 
assistance with final design and construction of selected improvements. The general 
policy of the WWDC is to fund new construction with a 60% grant and 40% loan to 
be paid over a period of thirty years at an interest rate currently expected to be 
7.25%. The WWDC may consider alternative grant/loan ratios and interest rates 
where the median family income in the community falls below the state median family 
Income. 
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B. Background 

Settlement of the Chugwater area began after it was discovered that cattle left in the 
Chugwater valley over the winter of 1858-59 had fared well. Several ranches appeared 
in the area during the 1860's. One of those early ranches belonging to Hiram B. 
Kelly was sold to the Swan Land and Cattle Company in 1884. The Town of 
Chugwater grew around the Swan ranch headquarters, a military road between Ft. 
Russell and Ft. Laramie, a stagecoach route, and later, the Cheyenne and Northern 
Railroad. The townsite was officially filed in 1887 and the Town was incorporated in 
1919. New businesses and new residents appeared from about 1870, and a major 
influx of people occurred after the passage of the 1909 Homestead Act. The 
population has fluctuated from about 200 to 300 persons from the 1920's through the 
present. 

The establishment of schools, churches, banks, and newspapers, and the construction 
of an electric power plant in 1924, were followed by the construction of a community 
water system by the WPA in 1938-39. This allowed for the planting of trees and shrubs 
to beautify the community and the capability of effectively fighting fires. The original 
distribution system was improved and expanded over the years and most of it was 
replaced in the late 1980's. The first community well is no longer in use, and the 
three existing wells were added in 1939, 1947, and 1962. The storage tank 
constructed in 1939 remains in use. 

Mter modernizing the distribution system in the 1980's and installing water meters 
during the summer of 1996, Chugwater is evaluating the need for additional water 
system improvements. The Town wants to assure adequate supply and pressure for 
fire protection, to plan for supply and storage for future growth, and to assess the 
remaining useful life of the storage tank and wells. Changes in the requirements of 
the Safe Drinking Water Act have triggered concerns for developing a wellhead 
protection program and for anticipating the potential for disinfection to be required. 

The need to evaluate the system has increased with the advent of new businesses over 
the last five years, including a convenience store and gas station, a 22 room motel and 
restaurant, a branch bank, and a steak house. In addition, a bond issue for 
construction of a new school building and rehabilitation of the existing school was 
passed in 1996. 

In 1995, the Town of Chugwater submitted a request to the WWDC for a Level 1 
water supply study. That request was approved by the WWDC and funding was 
appropriated by the Wyoming legislature in 1996. States West Water Resources 
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Corporation, with sub-consultants Chugwater Enterprises and Wester-Wetstein & 
Associates, were selected to perform the Level 1 study. 
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II. Water Supply and Demand 



II. Water Supply and Demand 

A. Population 

U. S. Census Bureau data for Chugwater is available from 1925, and demonstrates 
significant fluctuations in population from one decade to the next. Major declines 
in population occurred between 1960 and 1970 and between 1980 and 1990. Major 
increases in population occurred between 1940 and 1950 and between 1970 and 1980. 
Historically the population has varied between approximately 200 and 300 persons, 
as demonstrated by the census data: 

U. s. Census Bureau Data - Town of Chugwater 

Year 1925 1940 1950 1960 1970 1980 1990 

Population 237 245 283 287 187 282 192 

There are a number 6f indicators that the population decline of the 1980's has 
reversed itself in the 1990's. In "Housing Needs Survey" by Planning Information 
Corporation, the housing vacancy rate in Chugwater was identified as 24.8% in 1990 
compared to 2.3% in 1995. Between 1990 and 1996, the Chugwater School August 
enrollment increased from 81 students in 1990 to 106 students in 1996, an average of 
about 4% per year. The number of active water taps in 1990 was 100 compared to 
114 taps in 1996. The number of residential taps increased at an average-rate of 2% 
per year, while the number of active commercial taps more than doubled from 5 in 
1990 to 11 in 1996. The number of other non-residential taps, serving churches, 
public buildings and parks, did not change between 1990 and 1996. 

Chugwater Population Projection - 1.5% per Year Growth Rate 

Year 1990 1995 2000 2005 2010 2015 2020 

Population 192 207 223 240 259 279 300 

For planning purposes, a growth rate of 1.5% per year over the 25 year planning 
period is recommended. An assumption of population growth is warranted based on 
the indicators of growth since 1990 and the current national trend of movement from 
urban to rural areas. Assuming a relatively modest rate of 1.5 % appears pruden t in 
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relation to the history of population fluctuations in Chugwater. The Wyoming 
Division of Economic Analysis projects a Chugwater population of 232 in 2005, 
compared to 240 using the 1.5% growth rate assumption. Building lots are available 
in the existing service area to house a population of more than 300 persons. 

B. Water Demand 

The Town installed water meters at service connections during the summer of 1996. 
Meter readings are available for the months of August through November. The prior 
records of water demand consist of weekly readings of the master meter measuring 
well production. 

Figure 1-1 illustrates the mean total daily water demand for each month for the years 
1990 through September of 1996 based on the master meter readings. Figure 1-2 
contains the mean daily water demand per service connection for each month during 
the same time period. Water use by all customers is included in the averages with no 
distinction between residential and non-residential users. The graphs also show the 
maximum average daily usage that was recorded during the five year period. 

In reviewing water demand measured by the new service connection meters as 
compared to the master meter, it appears that the master meter may have been over
estimating actual demand. Water demand as measured by individual meters for the 
months of August through September has been about 70% of water demand as 
measured by the master meter. It is unlikely that sytem losses of that magnitude are 
occurring. Because maximum water use, on which the design capacity of a water 
system is based, occurs during the summer months, water demand cannot be 
accurately quantified until more accurate data becomes available. A direct comparison 
of new data with the existing record to arrive at an estimate of the measurement error 
will be difficult because water use is likely to be reduced when metered charges go 
into effect. Collecting and analyzing the new data. will need to be a priority in the 
Level 2 water supply study in order to quantify water demand and production. 

The three town wells are all used during high water demand periods, and may be 
producing between 300 and 350 gallons per minute based on master meter records. 
At these high demand periods, the water level in the storage tank drops, indicating 
that the wells have been pumped to their capacity. It is likely that water conservation 
in response to metered water charges will somewhat reduce the demand during hot, 
dry periods. However, it is evident that current maximum water demand 
approximates the production capacity of the wells. 
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As the customer base and service area are expanded, water conservation measures, a 
new or expanded well, and additional storage may be necessary to meet new demands. 
Future mean daily water demand based on the assumption of a 1.5 % population 
growth rate has been projected below. Two sets of projections are provided, one 
based on the master meter record and the other adjusted to roughly estimate master 
meter error and system loss. These numbers will need to be refined in the Level 2 
study as additional data becomes available. The analysis of system needs in this study 
is based on the data from the master meter record of well production and water 
demand, as that is the only currently available data. 

Projected Mean Daily Water Demand - Town of Chugwater 

Year 1995 2000 2005 2010 2015 2020 

Population 207 223 240 259 279 300 

Demand (GPD)** 97,058 103,325 109,983 117,425 125,258 133,483 

Adjusted Demand* 67,941 72,328 76,988 82,198 87,681 93,438 

IC*Based on master meter records 
* Adjusted to estimate master meter error and system loss. 

c. Water Quality 

Chugwater monitors the quality of its water supply in compliance with the 
requirements of the Safe Drinking Water Act under Environmental Protection Agency 
(EPA) requirements for small communities with ground water supplies. The 
parameters sampled include these general categories: 

Microbiological (i.e. total coliform) 
Inorganic chemicals (i.e. nitrates and metals) 
Lead and copper at the tap 
Synthetic organic chemicals (i.e. petroleum byproducts and pesticides) 
Radi on ucli des 

Total coliform must be sampled at least once monthly, while most other monitoring 
is required annually or at less frequent intervals. 

The well water is tested for the presence or absence of total coliform. In the case of 
a positive result, then four repeat samples must be collected near the site where the 
positive sample was taken. If any of the repeat samples is positive for total coliform, 
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then a violation occurs and the public must be notified. Chugwater had one violation 
of the total coliform requirement. Following that violation, the concrete casing for 
one of the wells was re-sealed and no further violations have occurred. 

In most cases the inorganic chemicals, such as arsenic, barium, cadmium, chromium, 
and selenium, have not been detected in samples from the wells. Nitrate has been 
measured in the range of 3.2 to 3.6 milligrams per liter, well below the standard of 
10 milligrams per liter. 

Samples analyzed for lead and copper are taken "at the tap" from various homes and 
businesses in Chugwater because these metals can occur in the water supply or be 
leached from home plumbing systems. All sample results were well below the EPA 
action levels. 

A complete scan of synthetic organic chemicals was taken in 1988, 1993 and 1996. 
None of these chemicals was detected in the first two sample events. Results from the 
1996 sampling are not yet available. 

The Town's water was tested for radionuclides in 1992. The results were well below 
the contaminant levels set by EPA. 

The quality of Chugwater's water supply is good, and there do not appear to be 
sources of contamination posing a threat to the quality of the water. The Wyoming 
Department of Environmental Quality (DEQ) has identified diesel fuel and gasoline 
in monitoring wells near the northeast end of 1st Street. This contamination is 
believed to be the result of a leak from underground storage tanks that were removed 
in 1989 and a diesel spill that was reported in 1986. In addition, analysis of the water 
in Chugwater Creek has identified elevated levels of nitrate and various metals as well 
as traces of pesticides. The contamination sites and Chugwater Creek are both down 
gradient of the Town's well field. DEQ monitoring wells located between the 
contamination area and the Town's well field have found no evidence of migration 
of contamination toward the Town's wells. The investigation proposed in the draft 
Wellhead Protection Plan in Section VIII would identify any threats to the quality of 
the Town's water that may not be evident from existing information. 

With the available information, it is concluded that the Town's well field is not 
influenced by either the surface water in Chugwater Creek or the contaminated 
ground water. It is expected that these sources will continue not to influence the 
well fields provided that well production does not accelerate to the point of changing 
the gradient of underground flows. 
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Under Safe Drinking Water regulations, ground water supplies under the influence 
of surface water must be disinfected prior to use as drinking water. The amendments 
to the Safe Drinking Water Act enacted in 1996 require the EPA to propose new 
regulations for disinfection by August of 1999. In those regulations, the EPA is 
directed to develop criteria for determining whether ground water supplies should be 
disinfected. Criteria for determining whether ground water is influenced by surface 
water are expected to be a focus of that regulation. Assuming that it will take some 
time for the 1999 proposed regulation to be finalized, it is estimated that it may be 
five years before new regulations could be promulgated that would require the Town 
of Chugwater to install a disinfection system. If care is taken to prevent a draw down 
in the well field sufficient to change the gradient of underground flows, disinfection 
may not be required. 
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III. Existing Infrastructure 

A. Wells 

The Town of Chugwater's water supply consists of three wells completed in a gravel 
zone in the Tertiary Brule Fonnation. The wells are located in close proximity to one 
another behind the Town's Maintenance Shop/Volunteer Fire Department building 
with a maximum well spacing of 88 feet as shown in Figure III-I. Two of the wells are 
completed with vertical line-shaft turbine pumps and the third with a submersible 
pump. The present combined production capacity of the well field is approximately 
320 gallons per minute (gpm) as measured by the previous master meter. All of the 
wells are plumbed to a central metering station located 66 feet to the east of the No. 
1 well and 72 feet to the north of the No. 2 well in the vault of an old well house. 
This well has been abandoned due to a casing failure. 

The oldest well is the Chugwater No. 1 well that was drilled in May of 1938 and first 
brought on line in August of 1939. The No.1 well was drilled to a total depth of 81 
feet. According to the driller's log accompanying the Sate Engineer's Office (SEO) 
well completion statement, the first water bearing zone was encountered at a depth 
of 41 to 43 feet below ground level (bgl). The main water bearing zone was logged 
at a depth of 67 to 80 feet bgl. The well was cased with 30 pound per foot, 8 inch 
steel casing from the surface to 80 feet and completed by perforating a zone from 73 
to 80 feet. Presently, a 15 horsepower, vertical line-shaft turbine pump is installed in 
well No.1 and produces approximately 160 gpm. This pump and motor has been in 
operation for three years. 

The Chugwater No.2 well was drilled and completed in December of 1947. The total 
drilled depth of the well is 81 feet bgl. The No. 2 well is located 88 feet from the 
Chugwater No. 1 well and was completed in nearly identical fashion with 30 pound 
per foot, 8 inch casing from surface to 80 feet bgl and again perforated from 73 to 
80 feet bgl. In addition, the upper water bearing zone from 41 to 43 feet bgl was 
perforated in well No.2. A 7112 horsepower vertical line-shaft turbine pump is 
currently installed in the No. 2 well and is capable of producing approximately 80 
gpm. 

The Chugwater No.3 well is the newest of the three municipal wells. It was drilled 
and completed in May of 1962. The total drilled depth of this well was 128 feet bgl; 
however, only clays and a thin gravel zone (logged at two feet in thickness) were 
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encountered below the primary water bearing zone at 67 to 80 feet bgl (SEO records). 
Therefore, the well was only cased from the surface to 80 feet bgl. This well was cased 
with 40 pound per foot, 12 inch steel casing and was perforated in a similar fashion 
as the No.2 well. The present pumping equipment in the No.3 well was installed ten 
years ago and consists of a 10 horsepower submersible pump and motor capable of 
producing approximately 80 gpm. The No.3 well is located 44 feet from the No. 1 
well and 87 feet from the No.2 well. 

During the course of this study, two constant-rate tests were performed on the 
Chugwater well field. The first test consisted of pumping the No. 1 well and 
monitoring the drawdown in the No.3 well. The second test was performed using the 
No.2 well as the pumping well and using the Nos. 1 and 3 wells as observation wells. 
In the first test, the No.1 well was pumped at a measured rate of 157 gpm for a 
period of 361 minutes at which time the drawdown in the observation well had 
effectively stabilized. The drawdown rate was approximately one hundredth of a foot 
in 100 minutes. The static water level measured at the start of the pump test was 
approximately 35 feet bgl (35.45 feet in well No.1 and 34.15 feet in well No.3). The 
No. 2 well could not be used as an observation well due to a build up of oil on the 
water surface from the line shaft turbine pump which interfered wi th the water level 
measurement instrument. Total observed drawdown in the pumping well was 31.7 
feet while in the observation well the drawdown was only 0.84 feet. The test results 
are contained in Appendix A. Following pumping, recovery data was gathered for 55 
minutes at which time the water level had recovered 100%. 

The second test was run about 5 weeks after the first test. The measured static water 
levels in well Nos. 1 and 3 were 36.4 and 35.2 feet respectively. The second aquifer 
test was run after a long period of heavy use due to hot dry weather conditions in the 
Town of Chugwater during the summer of 1996. The measured discharge from well 
No.2 during this test averaged 87 gpm. The constant discharge test was conducted 
for a period of 285 minutes. Steady state conditions had effectively been reached 
approximately one hour into the test with a total drawdown at well No.1 of 0.31 feet 
and at well No.2 of 0.2 feet. 

The aquifer test data was analyzed using the method developed by Theis (1935). The 
values of calculated transmissivities ranged from 5,000 gpd/ft to 400,000 gpd/ft, and 
the storage coefficients ranged from 1.2 x 10-4 to 4.4 X 10-3• Due to the trend of the 
data points away from the Theis type curve, the aquifer appears to be recharged via 
leakance. The figures showing the type curve matching used to calculate these 
parameters are conta-ined in Appendix A. The results of the aquifer test are listed in 
the table below. 
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Chugwater Wells Aquifer Test Results 

Tested Pumping Date of Transmissivity Storage 
Well Well Test (gpd/ft) Coefficient 

No.3 No.1 6/26/96 117,000 4.4 x 10-3 

No.1 No.1 6/26/96 4,900 -
No.1 No.2 7/31/96 209,000 1.2 x 10-4 

No.3 No.3 7/31/96 389,000 2.0 x 10-4 

The transmissivities calculated from the observation well are in general agreement. 
The discrepancies between them may be attributable to the nonhomogeneous nature 
of the aquifer, whereas the transmissivity appears to be more enhanced in an east-west 
direction. The large discrepancy between calculated transmissivity of the pumped well 
and the observation wells during the first pump test appears to be the result of 
inefficient well construction. The low transmissivity value was calculated using the 
measured drawdown data at well No. 1 while it was pumping. It is theorized that 
because the transmissivities calculated from the observation wells are much higher 
than that calculated using the pumped well's data that the drawdown observed was 
greatly impacted by the head loss imposed as a result of inefficient well entrance 
conditions. 

Presently, the three Chugwater municipal wells are all operating satisfactorily. Records 
of the pumping equipment currently installed in the wells were not available, so a well 
test was not run individually to determine if the pumps were still operating within 
their design range. No attempt was made during the study to ascertain the condition 
of the well casing by performing a downhole television survey, although the age of the 
wells is a concern. However, there has been no reported maintenance problems 
created by the pumping of sands and gravels. Therefore, at present it appears that 
the integrity of the well casings is sound. The only item of concern noted during the 
pump test was the effect of cascading water on the sounder used to measure pumping 
levels in the No. 1 well when the No. 1 well was pumping. Based on the SEQ records, 
this well was only perforated between 73 and 80 feet bgl, but water from above this 
zone was falling into the well casing during the aquifer test. Four plausible 
explanations are possible to account for this. The first could be that while filling the 
completion report, the perforation of an upper zone was not recorded. The second 
explanation could be that sometime between the original drilling of the well and now, 
the No.1 well was perforated in the upper bearing zone similar to that in the Nos. 2 
and 3 wells. The third explanation could be that there is a leak in the drop pipe 
allowing water to flow back into the well casing. The final explanation would be that 
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the casing is failing and water from above the perforated zone is entering the well. 
Due to the lack of turbidity and sand pumpage, this latter explanation is less plausible 
than the first three. 

B. Tanks and Transmission Mains 

The Town of Chugwater's water storage tank is located approximately 1500 feet north 
of town, on the opposite side of Interstate 25 as shown in Figure 111-2. The tank is 
situated on the lower portion of a hill and provides pressures from 40 to 80 pounds 
per square inch (psi) in Town. Construction of the tank was completed in 1939. The 
tank is a two compartment buried concrete structure, with the top exposed. Its 
outside dimensions are 34.5 feet by 34.5 feet with a 10 foot storage depth and a 
calculated storage capacity of approximately 90,000 gallons. 

A field inspection of the storage tank indicated that it is in good condition. There are 
no apparent leaks and the exterior concrete is in generally good condition. The 
exposed roof shows evidence of freeze/thaw deterioration. The tank cover had been 
recently painted. The original intent of the inspection was to drain at least one of the 
compartments to inspect the interior. However, when the valves in the valve pit were 
inspected, they could not be operated with two people on the handwheels. The valves 
have not been opened in the last ten years because of safety concerns. To preclude 
the possibility of damaging the valves, the draining of the compartments for interior 
inspection was not done. An inspection of the interior above the water surface gave 
no indication of deterioration or cracking of the walls. Some spalling of the under 
surface of the roof was apparent which would indicate freeze/thaw effects. 

The transmission main from the tank to the wells was also installed in 1939. This 6 
inch outside diameter steel pipe is one of the last of the original pipes still-in use. 
The main is over 50 years old and specimens that were inspected showed evidence of 
corrosion on the interior of the pipe. This pipe would not be expected to continue 
to function through the 25 year planning period. The water system could not operate 
acceptably if the main were to fail. The old pipe could be used in conjunction with 
a new pipe or as a backup pipe. 

This transmission main is also the limiting factor on delivering fire flows to the Town 
and causes pressure fluctuations in Town. The Town reports that up to 10 psi 
pressure fluctuations occur when the pumps shut off or turn on. This occurs because 
of the pressure losses in the transmission main. When the pumps are running and 
pumping to the tank, the pressure at the pump and in Town must raise sufficiently 
to force water up the main to the tank. When the pumps shut down, all water must 
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flow from the tank back to Town, causing a lowered pressure In Town. A larger 
transmission main would reduce the fluctuations. 

A portion of the original transmission main from the storage tank to town was 
replaced during the construction of the Interstate... Approximately 400 feet of the 
transmission main within the interstate right-of-way was replaced with PVC. As part 
of this work, a larger diameter steel casing pipe was installed to accommodate future 
transmission main improvements. 

c. Distribution System 

The Town's water distribution system consists primarily of 6 inch PVC pipe installed 
in the late 1980's. Some older 4 inch steel pipe is still in use and functions as cross 
connections for the newer 6 inch water mains. Fire hydrants are evenly disbursed, 
and are generally located at the ends of each block. The distribution system is 
illustrated in Figure III-3. 

During the summer of 1996 the Town installed individual water meters for 
commercial and residential customers. At the time of this report the installation was 
complete, but little metered data was available. 

D. Distribution Model 

With the use of CYBERNET, a computerized mathematical model of the eXIstIng 
distribution and transmission system was developed. The model was calibrated using 
fire hydrant flow data and known operating pressures within the system. Once 
calibrated, the model closely replicated the known system parameters. The fire flow 
computer model results are shown in Figure 1II-3. 

The model was also utilized to evaluate alternative improvements to the system. The 
fire flows are provided at each fire hydrant in the system for current conditions and 
for the alternatives. The fire flow results were modeled with the assumption that only 
one hydrant was flowing at any given time, that a minimum pressure of 20 psi was 
maintained at the hydrant, and that a minimum system pressure of 20 psi was 
maintained throughout the system. 
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IV. Water Supply Altematives 

A. Wells 

Based on a review of the well records in the Chugwater area, it appears that the 
Chugwater municipal wells are located in one of the more prolific zones within the 
Brule Formation. The Brule Formation is comprised primarily of siltstone and 
claystone with localized deposits of sandstone and gravels. The sandstone and gravels 
are channel deposits which grade into sandy siltstone which in turn grades into a 
massive siltstone and/or silty claystone (Morris and Babcock, 1960). The Brule was 
formed as erosional outwash from the positive relief features present during the 
Oligocene Epoch, which in the Chugwater area was the Laramie Range. Due to the 
intrinsically low transmissivity associated with the dominant siltstone/ claystone matrix 
of the Brule, the more prolific water producing zones are associated with the coarser 
channel deposits and/or fractures within the siltstone matrix. 

The unknown depositional configuration of these channel deposits and fractures 
introduces a high degree of uncertainty in locating productive wells. This is shown 
diagrammatically in Figure IV-I, which shows the wells on record with the SEO and 
their associated yield. The SEQ list of wells in the Chugwater area is included as 
Appendix B. With the exception of a well located to the south of the Chugwater 
municipal wells, drilled for the Colorado and Southern Railway Company, all of the 
recorded wells near Chugwater produce 25 gpm or less. Finding another zone as 
prolific as the one currently supplying the Town could be difficult and costly. 
Therefore, it is imperative that the Town protect its existing water supply. To that 
end, a draft wellhead protection plan has been incorporated into Section VIII of this 
report. 

Future Groundwater Supplies 

Based on local geology and the cost to treat surface water, the most economical 
alternative water supply for Chugwater would be to develop a new well field in the 
Brule formation. The ideal location of this well field would be west and upgradient 
of any potential contamination source. The risk of relocating the well field is that the 
prolific gravel zone currently developed by the Chugwater wells may not maintain 
these same aquifer parameters as it extends to the west. The zone could become 
thinner, less permeable, and higher in fines. These factors could combine to require 
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an additional number of wells to produce the same quantity of water produced by the 
three existing wells. 

The most practical and cost effective approach to locating an alternative water supply 
would be to drill and log several test holes in an area upgradient of any potential 
sources of contamination identified by the investigation included in the Wellhead 
Protection Plan. The site for a potential new storage tank west of Town would be a 
logical place to begin. To drill and log test holes may cost $4,000 to $5,000 per hole. 
If the exploration holes were unsuccessful or only marginally successful in locating a 
site with significant productive potential, then the cost of gathering the geologic and 
hydrogeologic data to accurately model the Chugwater area could be as high as 
$100,000. 

On a short tenn basis, more production could be realized by increasing the stages in 
the existing pumps to increase well capacity. The increased production may be small. 
Although the aquifer is capable of producing more than currently realized by the 
wells, due to inefficient well design the pumping level in the wells limits the 
production of additional water by this means. 

If a new storage tank is located west of Chugwater, the cost of the exploration to 
detennine the potential for developing groundwater near the new tank could be 
warranted. If a new tank west of Town is not incorporated in the upgrade of the 
water supply system, then it may be more practical to drill an additional well in the 
existing well field. A new well should be properly completed and only the gravel zone 
located at a depth of 67 to 80 feet or additional units located at deeper depths should 
be utilized. It may be prudent to conduct the investigations recommended in the 
draft Wellhead Protection Plan to evaluate potential sources of pollution before 
deciding to drill a new well. 

Alternative 1 - Expand the Existing Well Field 

If an additional well is necessary to meet the Town's water demand, the most 
economical location for a new well would be to offset existing wells in the well 
field near the Town Shop/Volunteer Fire Department building. This would 
be contingent upon the sampling results of the proposed draft Wellhead 
Protection Plan. A new well drilled in the existing well field would be drilled 
to minimum depth of 80 feet. It may be worthwhile to drill an additional 100 
feet of pilot hole to determine if another thick gravel and/or sand zone occurs 
below the gravel unit developed by the existing wells. The well should be 
completed with stainless steel screen rather than perforations to improve the 
efficiency of the well design compared to the existing wells. The well design 
would consist of a 17lh inch diameter hole drilled to a minimum of 120 feet. 
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The well would be completed with 12 inch casing and 12 inch stainless steel 
screen. 

Alternative 2 - New Well Near New Storage Tank 

If the water supply system is expanded by the installation of a new storage tank 
west of Town, it would be desirable to drill an exploration hole near the tank 
site. This location would be upgradient of any potential contaminant sources 
that may be identified by the investigations proposed in the draft Wellhead 
Protection Plan. In addition, the cost to plumb this line into the new tank 
would be minimal. If a Groundwater Disinfection Rule is promulgated that 
would require disinfection of the water supply, then a system design that would 
allow a minimum contact time for disinfection prior to distribution would be 
necessary. Placing the well near the storage tank would allow the tank to be 
used to achieve the contact time for disinfection. 

The well design would consist of a 12 inch cased and screened well to a depth 
of 270 feet. Pumping equipment, well house and a tie into the water system 
would also be required. Another cost would be that of drilling exploration 
holes to try to locate a gravel zone as prolific as the one developed by the 
existing wells. Each pilot hole may cost $5,000. 

Disinfection 

As described previously, the recently enacted amendments to the Safe Drinking Water 
Act require the EPA to propose a groundwater disinfection rule by August of 1999. 
The rule is expected to include criteria for determining whether ground water is 
under the influence of surface water and/or other circumstances warranting 
disinfection of groundwater supplies. If the rule that is ultimately promulgated 
requires the Town's water to be disinfected, the water could be disinfected at the 
meter building since the flow from all three wells is combined at this location. The 
cost estimates are based on the use of sodium hypochlorite (bleach) as the form of 
chlorine. The cost estimates also assume that the existing flow meter can be adapted 
to send a flow paced signal to the chlorine feed equipment and that the chlorine feed 
equipment can be located in the existing meter building. A steel pressure tank to 
furnish adequate chlorine contact time would also be necessary. Based on a five 
minute contact time and 300 gpm well production, a 1500 gallon tank would be 
required. 
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B. Storage Tanks 

Tank Sizing 

The design criteria for sizing of water storage tanks include consideration of three 
factors. These are fire protection storage, peaking storage, and emergency storage. 
The three factors are discussed below and the optimum storage for the Town of 
Chugwater is recommended. 

Fire Protection Storage 

Fire protection storage depends upon the desired rate and duration of flow, 
and the supply flow available. The minimum recommended fire flow criteria 
for a town the size of Chugwater is 1,000 gpm for a duration of two hours. 
This flow and duration would require 120,000 gallons of water to be available. 
The amount of water that needs to be supplied from storage is the difference 
between the maximum well field yield and the total necessary to meet the fire 
flow criteria. If the well field yields 300 gpm (36,000 gallons/2 hours), the 
recommended fire protection storage volume would be 84,000 gallons. This 
number may need to be adjusted as new water production data becomes 
available. 

For facilities such as schools, motels, and restaurants, higher fire flows are 
desirable. Fire flows of 2000 gpm are recommended for these types of 
facilities. To deliver 2000 gpm for two hours would require storage capacity of 
204,000 gallons. 

Emergency Storage 

The design criteria for emergency storage is to provide a storage volume equal 
to the average daily water demand in the event of a system shutdown. Using 
the current water demand as measured by the master meter, the required 
volume would be 97,000 gallons. The demand in the year 2020 is estimated at 
133,000 gallons. These numbers may need to be adjusted as data from the 
service connection meters is collected. 

Peaking Storage 

Peaking storage supplies the difference between the peak day demand and the 
peak hour demand. This peaking storage is usually added to fire and 
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emergency storage because fires and emergencies could occur when peaking 
storage is depleted. Because the yield from the wells is approximately equal to 
the current peak demand, peaking storage in the tanks is not recommended. 

Combined Storage 

Based on the design criteria and assumptions outlined above, a combined 
storage capacity of approximately 200,000 gallons is recommended for the 
Town of Chugwater. This storage capacity is based on the assumption that the 
well field production rate is 300 gpm. With the existing storage tank capacity 
of 90,000 gallons, a new tank with a capacity of at least 100,000 gallons is 
recommended. A larger tank size would provide flexibility to serve future 
population growth. 

Alternative Tank Locations 

Two locations for a second storage tank were determined to have the elevation to be 
feasible sites for the Town of Chugwater. Either location would accommodate a 
ground level or buried storage tank. The locations are discussed in more detail below 
and are illustrated in Figure III-2. 

Alternative Location 1 

The second tank could be located in the immediate vicinity of the existing 
storage tank. This tank would be an independent structure with 
interconnecting piping with the existing tank. Valves and piping would be 
installed to allow for one tank to be taken off-line for maintenance, while the 
other tank could stay on-line. The advantages and disadvantages of this location 
are as follows: 

Advantages: 

• Minimal or no additional easements or right-of-ways would need to be 
acquired. 
• One transmission main would deliver flows from both the existing tank 
and the second tank into Town. 
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Disadvantages: 

• The distribution system would not have the supply efficiencies of 
increased flows and pressure and additional service area provided by 
Alternative Location 2. 
• The Town's water supply system would not have the redundancy of 
two pipelines to accommodate maintenance and emergencies that would 
be provided by Alternative Location 2. 

Alternative Location 2 

A second location for an additional storage tank would be southwest of the 
existing tank, located on the hill south of the Highway Department detention 
pond at the main 1-25 Chugwater exit. The tank would be set at the same 
elevation as the existing tank. The advantages and disadvantages of this 
location are as follows: 

Advantages: 

• The Town's distribution system would have the increased supply 
efficiencies in flow and pressure and added service area that is obtained 
by supplies delivered from both sides of town. 
• The Town's water supply system would have the redundancy of two 
transmission pipelines to accommodate maintenance and emergencies. 

Disadvantages: 

• Additional easements or right-of-way would need to be acquired. 
• Alternative Location 2 requires construction of a new transmission 
main in addition to the replacement of the main from the existing tank. 

Tank Types 

For this specific application, two types of tank construction were considered: at grade 
steel and buried concrete. Concrete structures, when maintained under moist 
conditions and not subjected to freeze-thaw, may have almost indefinite life. A 
concrete tank could be completely buried and should not be subject to freeze-thaw 
problems. Therefore, a long service life is assured. Conversely a buried tank cannot 
be easily accessed if repairs are necessary and leaks may be difficult to detect. 
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Steel structures, properly maintained, can also exhibit a long life. The pnmary 
advantage of an at grade steel tank is the lower initial construction cost. However, this 
initial cost advantage can be offset by several disadvantages. The primary disadvantage 
is the cost of maintenance over the life of the tank. The major maintenance cost is 
repain ting of the tank at recommended ten year intervals, which requires taking the 
tank out of service for several weeks. In addition, exposed tanks are typically subject 
to vandalism. Bullets from high powered rifles can penetrate the tank walls and 
shotgun pellets and other forms of vandalism can damage the protective pain t 
covenng. Existing steel tanks in the region have been subject to this type of 
vandalism. 

Steel tanks cannot be buried and are subject to freeze-thaw conditions. An ice cap 
may develop and damage the paint and put stress on the wall and roof. Heat energy 
is lost during winter months, and water temperature increases during summer periods. 

The recommended storage tank type for Chugwater is buried concrete. The initial 
cost of construction is higher for concrete than for at grade steel, but the life cycle 
costs favor concrete. 

Existing Tank Rehabilitation 

The existing storage tank is in good condition after nearly 60 years of service. 
However, to assure continued years of service the following repairs and upgrades are 
recommended : 

• The concrete roof of the structure is showing signs of weathering from the 
effects of freeze-thaw. Moisture ponds on the roof and as it freezes, the 
concrete has begun to pop out or spall. As an economical solution, the 
installation of a single-ply, copolymer roofing system is recommended. The 
roofing system would be installed over 4 inch rigid insulation and covered with 
3 inches of gravel. The rigid insulation would reduce the condensation 
buildup on the inside of the tank that may result in freeze/thaw effects, and 
the gravel cover will protect the roofing system from hail damage. 

• When the tank is dewatered, the interior should be thoroughly inspected. 
Any cracks or deterioration in the concrete should be repaired. 

• Replace the two 4 inch outlet pipes and valves with two 8 inch outlet pipes 
with valves. This would deliver the increased flow possible through the 
proposed 10 inch transmission main. 
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• Replace the drain valves and piping to allow taking tank compartments out 
of service for inspection and repair. 

• Install extended operators on the valves described above. The extended 
operators would allow the valves to be operated from the top of the valve pit, 
without the need to enter the pit. 

• Install 6 foot high chain link fence around the tank to secure the area from 
live stock and provide protection from potential vandalism. 

• Regrade existing service road and install new entrance gate. 

c. Transmission Mains 

As indicated previously, the existing transmission main constricts the flow of water that 
can be delivered to Town, limiting fire flows and water pressure in the distribution 
system. Based on the two alternative storage tank locations discussed previously, two 
transmission main alternatives are described below and illustrated in Figures III-2 and 
3. 

Alternative 1 

Alternative 1 would include construction of a new transmISSIon main from the 
rehabilitated storage tank and a second tank if built at that location into· Town. The 
new main would be 10 inch diameter PVC pipe. The existing steel casing under 1-25 
would be utilized for the right-of-way crossing. Mter crossing 1-25, the 10 inch 
transmission main would be split into two 8 inch mains which would connect at two 
locations in the distribution system. One connection would be at the intersection of 
Fifth Street and Foss Avenue, and the other connection would be at Sixth Street and 
Bowie Avenue. The old six inch line extends from the existing tank to the wells. This 
line should be replaced in Town with the new 8 inch pipe. 

By connecting the water supply from the tank at two points in the distribution system, 
a large increase in the amoun t of water that can be delivered to the Town could be 
obtained. The increased water delivery capability would boost overall fire flow capacity 
by a factor of 2 to 3 times the curren t fire flow rates. A table of modeled fire flow 
results are presented in Figure 1II-3. The modeled fire flows are provided for each 
fire hydrant in the system under current conditions and with the improvements 
gained through Alternative 1. 
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The existing six inch pipe should be investigated to determine remaining useful life 
and whether the casing under the Interstate is large enough to accommodate two 
pipes. The potential for installing cathodic protection should also be investigated and 
could appreciably extend the useful life. If the pipe could be utilized for a significant 
period of time, it could be left in service. This pipe could be used to deliver well 
water to the tank and the new pipe used to bring water to Town. The pipes could be 
connected so that the system has redundancy and higher dependability. 

Alternative 2 

The second alternative would include the installation of a new 10 inch transmission 
main from the proposed new tank site southwest of Town as shown in Figures 111-2 
and 3. The proposed transmission main would cross State Road 313, the 1-25 south 
bound entrance ramp, the 1-25 underpass, the 1-25 north bound exit ramp, and 
connect to the existing 6 inch water line at Horton's Corner. An 8 inch line would 
continue on to connect into the distribution system at Third Street and State Road 
313. As with Alternative 1, the transmission main would connect to the distribution 
system at two locations to improve water delivery. A table of modeled fire flow results 
for Alternative 2 is included in Figure 111-3. The fire flows are provided for each fire 
hydrant in the system under current conditions and with Alternative 2. This 
alternative would result in the highest fire flow capacity and would accommodate 
service to additional development in the vicinity of Horton's Corner. 

D. Distribution System 

The modeled results indicate that the eXIstIng distribution system is adequate to 
deliver the increased flows that would result from either of the storage tank and 
transmISSIon main options. Current fire flows fail to meet the minimum design 
cri teria of 1000 gpm primarily because of the constriction in the system caused by the 
existing transmission main from the storage tank. Either Alternative 1 or 2 would 
significantly improve fire flows and pressure throughout the distribution system. 

The modeled flows indicate a failure to meet the minimum design criteria fire flows 
of 1000 gpm at three fire hydrant locations under Alternative 1. Two of the hydrants, 
which are short of the criteria by 65 gpm or less, are connected to 4 inch water mains. 
This could be corrected by connecting the hydrants to nearby 6 inch mains. The 
hydrants are located at the intersections of Sixth Street and Clay Avenue and Fourth 
Street and Swan Avenue. The existing hydrants at both of these locations would meet 
the fire flow criteria under Alternative 2. 
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The third hydrant that fails to meet the mInImum design criteria is located at 
Horton's Corner. The fire hydrant is located on a "dead end" 6 inch main. Current 
fire flows would be significantly improved by Alternative 1 above, increasing from 
approximately 587 gpm to 806 gpm. Alternative 2 would provide fire flows that 
exceed the design criteria for the hydrant at this location. Another option for 
improving fire flows would be to provide a second connection to the distribution 
system from Horton's Corner. 

Potential future extensions of the distribution system to currently undeveloped areas 
that could be served by a gravity system were modeled. The extensions would allow 
for development both northwest and southeast of the currently developed area of 
Chugwater. The modeled results show adequate fire flows and pressures for those 
areas under both alternatives. Extensions of the distribution system to serve those 
areas would have to be adequately looped to deliver the necessary flows. 
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v. Preliminary Cost Estimates 

Two logical alternatives for water system improvements were developed in previous 
sections of the report. The alternatives address the Town's needs in water supply, 
storage, transmission, distribution, and disinfection. The preliminary cost estimates 
for each component have been separated to accommodate phased construction and 
alternative funding mechanisms. Cost estimates have been developed using the 
WWDC standard format. The detailed cost estimates are attached in Appendix C. 

A. Alternative 1 

Alternative 1 would consist of rehabilitation of the eXIstIng water storage tank, 
construction of a new 100,000 gallon storage tank in the vicinity of the existing tank, 
and the construction of a new transmission main. This alternative also includes a new 
well near the existing wells, chlorination facilities for the wells, and the wellhead 
protection plan. The total project cost estimates for Alternative 1 are as follows: 

Well and Pump Station 
Wellhead Protection Plan 
Well Chlorination System 
Tank Rehabili tation 
Transmission Main 
New 100,000 Gallon Concrete Storage Tank 

$ 68,000 
$ 33,000 
$ 40,000 
$ 40,000 
$130,000 
$350,000 

The total estimated costs for Alternative 1 are $661,000. The improvements could be 
phased to lessen the economic impacts. New water demand data and the conservation 
effects of metered charges may indicate that the new well and pump station and new 
storage tank can be delayed for a period of time. The regulation that will determine 
whether disinfection will be required is expected to be promulgated within the next 
3 to 5 years. The impact to the rate structure of Alternative 1 is discussed in Section 
VI. 

B. Alternative 2 

Alternative 2 would consist of rehabilitation of the existing water storage tank, 
construction of a new transmission main from the tank to Town, construction of a 
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new 100,000 gallon tank west of Town, and construction of a new transmission main 
from the new tank to Town. This alternative would include a new well near the new 
storage tank, chlorination facilities, and a wellhead protection plan. The total project 
cost estimates for Al ternative 2 are as follows: 

Well and Pump Station 
Wellhead Protection Plan 
Well Chlorination System 
Tank Rehabilitation 
Transmission Main 
New 100,000 Gallon Concrete Storage Tank 
New Transmission Main 

$100,000 
$ 33,000 
$ 40,000 
$ 40,000 
$130,000 
$350,000 
$125,000 

The total estimated cost for this alternative is $818,000. The improvements could be 
phased to lessen the economic impacts. New water demand data and the conservation 
effects of metered charges may indicate that the new well and pump station and new 
storage tank can be delayed for a period of time. The regulation that will determine 
whether disinfection will be required is expected to be promulgated within the next 
3 to 5 years. The impact to the rate structure of Alternative 2 is discussed in Section 
VI. 
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VI. Economic Analysis 

Preliminary cost estimates for two alternatives were included in the previous section 
of the report. A more detailed breakdown of costs is contained in Appendix C. This 
section of the report identifies agencies that may provide funding for the selected 
project components in the form of grants and loans. In addition to information on 
funding sources, costs for each component are annualized to assist the Town in 
evaluating and selecting alternatives. 

A. Funding Alternatives 

As a part of its water resource program, the WWDC assists municipalities with 
planning future water supply needs and improvements to existing systems. The master 
plans authorized by the WWDC provide a framework for communities to establish 
priorities and to perform financial planning to meet their water supply objectives. 
When the interactive planning between the WWDC and a community is completed, 
the WWDC also provides financial assistance in the form of grants and loans for 
construction of water supply and storage component of improvements. The planning 
process includes identifying funding sources that may assist with water distribution, 
treatmen t, and other water supply needs. 

WWDC 

The WWDC carries out the State commitment to developing its water resources. The 
construction program focuses on water supply and storage needs. For the Town of 
Chugwater, costs of constructing or rehabilitating wells, storage tanks, and 
transmission mains are eligible for financing. 

The current WWDC policy is to fund new construction projects with a grant for 60% 
of design and construction costs, and a loan for the remaining 40%. Rehabilitation 
of existing facilities is funded with a 50% grant and 50% loan. A typical loan term 
may be 30 years, with an interest rate set equal to that offered by the Farm Loan 
Board, currently 7.25%. 

The WWDC may consider alternative grant/loan ratios and interest rates where the 
median family income in the community falls below the state median family income. 
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The cost of water service in comparison to other Wyoming communities may also be 
taken in to accoun t. 

Fann Loan Board 

The Fann Loan Board (FLB) is the State's funding agency for water treatment and 
distribution facilities. The FLB generally provides a 50% grant and a 50% loan over 
30 years, with a current interest rate of 7.25% for water system projects. The 
proposed well chlorination system would be eligible for FLB funding. The FLB may 
also be a source of funding for the wellhead protection plan. 

Rural Utilities Service 

The fonner Fanners Home Administration is now called U. S. Department of 
Agriculture Rural Development. Their Rural Utilities Service (RUS) provides loans 
and grants for water facilities, focusing on rural areas where financial need is a factor. 
Allocation of funds for grants and loans is based on a number of factors including 
median family income, water rates, and debt load. Because Chugwater does not 
currently have any debt for water system improvements, the Town will need to meet 
the RUS criteria for annual debt service prior to becoming eligible for grant funds. 
The tenn of loan could be 30 years with a current interest rate of 5.13% that is 
adjusted quarterly. The RUS can assist in financing any portion of the water system 
project. 

Other Funding Sources 

The Wyoming Department of Commerce, Division of Economic and Community 
Development, provides block grants for economic development projects to 
communities with financial need, and these funds could be applied to a water system 
improvement project. Grants of up to $250,000 are awarded annually to communities 
in a competitive process that rates financial need and economic development criteria 
for the proposals that are received from communities throughout the state. The 
planning and application period is longer for this program than for programs 
described above. 

The 1996 amendments to the Safe Drinking Water Act authorized a revolving loan 
fund for water treatment systems. If Congress appropriates funds for the revolving 
loan program, monies could become available for components of the project such as 
chlorination facilities and the wellhead protection program. These are generally low 
interest loans with no grant money included. 
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B. Financial Impacts 

Two possible funding scenarios for the two alternatives are included in Tables VI-I 
and 2. Table VI-I provides annualized costs for each component of the two 
al ternatives assuming funding by the WWDC and FLB under the standard package of 
grant/loan ratios, interest rates, and a thirty year loan term. Table VI-2 provides 
annualized costs for each component of the two alternatives assuming standard grants 
from the WWDC and FLB with the lower interest loan and grant package that might 
be expected from the RUS as matching funds. Each table also includes possible 
funding scenarios for the three components that were identified as priorities by the 
Town Council. The assumptions of grant/loan ratios, interest rates, and loan terms 
are subject to change by the agencies involved. Under the RUS program, the 
minimum debt service criteria must be met before the Town becomes eligible for RUS 
grants. 

The WWDC may consider alternate grant/loan ratios and interest rates where the 
median family income in the community falls below the state median family income. 
The Town would need to prepare a statement documenting reasons for an exception 
to the standard policy and present a request for special consideration of these factors 
to the WWDC. 
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Table VI-1 

Chugwater Water Supply Study 
Annualized Cost: Conventional WWPC/FLB Funding 

Alternative 1 

Estimated Funding Amount Percent Amount Percent Interest Annual 
Project Component Cost Agency of Grant Grant of Loan Loan Rate Cost 

Well and Pump Station $68,000 WWDC $40,800 60% $27,200 40% 7.25% $2,249 
Wellhead Protection Plan $33,000 WWDC $16,500 50% $16,500 50% 7.25% $1,365 
Well Chlorination System $40,000 FLB $20,000 50% $20,000 50% 7.25% $1,654 
Tank Rehabilitation $40,000 WWDC $20,000 50% $20,000 50% 7.25% $1,654 
Transmission Main $130,000 WWDC $78,000 60% $52,000 40% 7.25% $4,300 
New Storage Tank $350,000 WWDC $210,000 60% $84,000 40% 7.25% $6,947 
Total $661,000 $385,300 $219,700 $18,169 

Alternative 2 

Estimated Funding Amount Percent Amount Percent Interest Annual 
Project Component Cost Agency of Grant Grant of Loan Loan Rate Cost 

Well and Pump Station $100,000 WWDC $60,000 60% $40,000 40% 7.25% $3,308 
Wellhead Protection Plan $33,000 WWDC $16,500 50% $16,500 50% 7.25% $1,365 
Well Chlorination System $40,000 FLB $20,000 50% $20,000 50% 7.25% $1,654 
Tank Rehabilitation $40,000 WWDC $20,000 50% $20,000 50% 7.25% $1,654 
Transmission Main $130,000 WWDC $78,000 60% $52,000 40% 7.25% $4,300 
New Storage Tank $350,000 WWDC $210,000 60% $84,000 40% 7.25% $6,947 
New Transmission Main $125,000 WWDC $75,000 60% $50,000 40% 7.25% $4,135 
Total $818,000 $479,500 $282,500 $23,363 

Priority Projects 
Estimated Funding Amount Percent Amount Percent Interest Annual 

Project Component Cost Agency of Grant Grant of Loan Loan Rate Cost 

Wellhead Protection Plan $33,000 WWDC $16,500 50% $16,500 50% 7.25% $1,365 
Tank Rehabilitation $40,000 WWDC $20,000 50% $20,000 50% 7.25% $1,654 
Transmission Main $130,000 WWDC $78,000 60% $52,000 40% 7.25% $4,300 
Total $203,000 $114,500 $88,500 $7,319 

PageVI-4 



Table VI-2 

Chugwater Water Supply Study 
Annualized Cost; BUS Matching Fynds 

Alternative 1 
Estimated Grant Amount Percent RUS RUS Interest Annual 

Project Component Cost Agency of Grant Grant Grant Loan Rate Cost 

Well and Pump Station $68,000 WWDC $40,800 60% 
Wellhead Protection Plan $33,000 WWDC $16,500 50% 
Well Chlorination System $40,000 FLB $20,000 50% 
Tank Rehabilitation $40,000 WWDC $20,000 50% 
Transmission Main $130,000 WWDC $78,000 60% 
New Storage Tank $350,000 WWDC $210,000 60% 
Total $661,000 $385,300 $119,700 $156,000 5.13% $10,294 

Alternative 2 
Estimated Grant Amount Percent RUS RUS Interest Annual 

Project Component Cost Agency of Grant Grant Grant Loan Rate Cost 

Well and Pump Station $100,000 WWDC $60,000 60% 
Wellhead Protection Plan $33,000 WWDC $16,500 50% 
Well Chlorination System $40,000 FLB $20,000 50% 
Tank Rehabilitation $40,000 WWDC $20,000 50% 
Transmission Main $130,000 WWDC $78,000 60% 
New Storage Tank $350,000 WWDC $210,000 60% 
New Transmission Main $125,000 WWDC $75,000 60% 
Total $818,000 $479,500 $182,500 $156,000 5.13% $10,294 

Priority Projects 
Estimated Grant Amount Percent RUS RUS Interest Annual 

Project Component Cost Agency of Grant Grant Grant Loan Rate Cost 

Wellhead Protection Plan $33,000 WWDC $16,500 50% 
Tank Rehabilitation $40,000 WWDC $20,000 50% 
Transmission Main $130,000 WWDC $78,000 60% 
Total $203,000 $114,500 $0 $88,500 5.13% $5,840 
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VII. Permits 

Permits from State agencies will be required before construction can begin on various 
components of the two alternatives outlined in this report. The usual practice is for 
the responsibility for acquiring permits to be assigned in the design and construction 
contracts to either the design engineer or the contractor. An estimate of the cost of 
acquiring and complying with permit conditions is included in the cost estimates for 
each alternative. 

A. DEQ Pennit to Construct 

Any construction, installation, or modification of a public water supply or treatment 
works must have a Permit to Construct before construction can begin. This provision 
would apply to most of the components of the two water supply alternatives. The 
design engineer would normally obtain this permit, which entails submitting the plans 
and specifications for the project for review by DEQ. 

B. NPDES Stonn Water Pennit 

In general, those construction projects involving excavation or soil disturbance are 
required to obtain authorization to discharge under the Wyoming NPDES General 
Permit for Storm Water Discharges. The permit requires submitting a "Notice of 
Intent" to discharge and a pollution prevention plan outlining the steps that will be 
taken to prevent, control and monitor storm water erosion at the construction site. 
The permit must be obtained before construction can begin. Either the design 
engineer or the contractor may secure the permit. 

C. SEQ Well Pennit 

Before any water supply or monitoring well can be drilled, an application must be 
filed and approved by the State Engineer. Construction of the well must begin within 
a year after the well permit is granted and a Notice of Commencement lnust be 
provided to the State Engineer. A plat showing the location of the well and 
distribution system, an inspection by the division water superintendent, and 
advertisement of the water claim are necessary before the final certificate of 
appropriation of a water right is issued. Generally the design engineer or well driller 
will apply for the permit and the engineer will certify the plat. 
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D. Easements and Right-of-Ways 

Easements or right-of-ways must be acquired where pipelines or other facilities cross 
land not owned by the Town. The design engineer provides the necessary 
descriptions of easements and right-of-ways so they can be obtained by the Town. 
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VIII. Draft Wellhead Protection Plan 

Purpose 

The purpose of the wellhead protection plan (WHPP) is to protect the groundwater 
resource that serves the Town of Chugwater. This document is intended to provide 
a tool for Chugwater to expand and modify if the well field is expanded or relocated. 

Background 

The Chugwater well field is currently capable of producing approximately 320 gpm 
from a gravel lens in the Tertiary Brule Fonnation. The Brule Fonnation is generally 
classified as part of the High Plains Aquifer System in southeastern Wyoming. This 
is the only source of water for the community. Groundwater is obtained from three 
vertical wells each of which has been completed by perforating a zone adjacent to a 
coarse gravel lens at a depth of 73 to 80 feet below ground level (bgl). A less prolific 
water bearing zone has also been perforated by two of the wells at a depth of 41 to 
43 feet bgl. 

Regulatory Context 

The Wellhead Protection Program was established as an amendment to the Safe 
Drinking Water Act in 1986. This amendment called for each state to develop a 
program that would protect groundwater that serves as the drinking water source to 
the general public. The wellhead protection program is a volunteer program for the 
public water systems in Wyoming. A Wellhead Protection Program Guidance 
Document is being prepared for the State of Wyoming as guidance for the public 
water systems in protecting their groundwater supplies from contamination. 

A WHPP is a component of the multiple barrier approach to providing safe, high 
quality drinking water. A WHPP- addresses the source protection component. The 
barriers include: 

• Source water protection; 
• Treatment (if required or appropriate); and 
• Disinfection. 
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Groundwater Evaluation 

The Brule Formation is a blocky siltstone with localized sand and gravel channel 
deposits. The Brule Formation overlies the Chadron Formation and underlies the 
Arikaree Formation. In Platte County, the Brule can be as much as 420 feet thick 
(Morris and Babcock, 1960). Lithology logs obtained from the State Engineer's Office 
(SEQ) well completion records describe the Brule as brown hard clay, sandy brown 
clay, sand, loose gravel, brown red shale and sandstone, brown sandstone with thin 
layers of coarse sand, sandy silt, gravelly silt, light tan silt, tan siltstone, conglomerate, 
and red claystone. The Brule Formation in the Chugwater area is complex and 
heterogeneous in nature, and the yield from anyone specific well is dependent on the 
matrix of the water bearing zone penetrated, the thickness and areal extent of the 
zone, and its accessibility to recharge water. 

The Brule Formation was deposited during the Tertiary period following the recession 
of the interior seaways and covered this region of Wyoming. The recession of the 
seaway left the positive relief areas exposed to erosional forces with the Laramie 
Mountains being the primary source of material for the Brule formation in the 
Chugwater area. This eroded sediment was carried eastward into the lowlands 
evacuated by the seaway. The sands and conglomerates tend to thicken to the west 
and become localized to the ancient channels in an eastward direction. 

The Chugwater municipal wells were logged as having penetrated only clays and 
gravels. The two water bearing formations are described as "loose" gravels at depths 
below the land surface of 41 to 43 feet and 67 to 80 feet. Additional gravels were 
encountered at depths of 95 to 102 feet and 113 to 115 feet. These were not 
described as "loose" or water bearing in the lithologic log. 

Very little information is available concerning the hydrogeologic parameters of the 
Brule aquifer in the Chugwater area. Most of the information was obtained by 
reviewing the SEO well completion records and by performing two separate aquifer 
tests on the Chugwater municipal wells. In addition to the Chugwater wells, only two 
well completion records list the results of pump tests performed on the wells following 
drilling and completion. The locations of these wells are shown in Figure VIII-l along 
with the pump test results. 

An empirical equation relating specific capacity to transmissivity was used to calculate 
the transmissivity values shown in Figure VIII-1 (Driscoll, 1986). These transmissivities 
(approximately 1000 gpd/ft) relate to a hydraulic conductivity of approximately 100 
gallons per day per foot-squared (gpd/ft2) or approximately 10 feet per day (ft/day). 
In contrast, the specific capacity, transmissivity and hydraulic conductivity of the gravel 
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lens penetrated by the Chugwater municipal wells were approximately 300 gpm/ft, 
290,000 gpd/ft, and 41,400 gpd/ft2 (5,500 ft/ day), respectively. A digital model of the 
Arikaree aquifer near Wheatland prepared by the United States Geological Survey 
(USGS) in 1977 (Hoxie, 1977) considered the Brule, where it was comprised mainly 
of siltstone, to be impermeable and further described the upper part of the Brule in 
the western half of the study area where it consists of coarser-grained material to be 
part of the Arikaree aquifer with conductivity values ranging from 0.17 to 60 hi day. 
These values are consistent with the conductivity values calculated empirically for the 
Brule aquifer in the Chugwater area with the exception of the loose gravel zone, 
which has a hydraulic conductivity over two orders of magnitude higher. 

Storativity (the volume of water released or stored per unit surface area of the aquifer 
per unit change in head) values were also calculated from the aquifer tests performed 
on the Chugwater municipal wells. The storativity values averaged 2.6 x 10-3

• This low 
storativity value along with the lithologic description describing overlying clays and the 
characteristic of the drawdown versus pumping time plot, indicate that the Chugwater 
municipal wells penetrate a semi-confined aquifer system. The loose gravel aq uifer 
appears to be recharged either by leakance or the interception of Chugwater Creek. 
The most likely scenario, given the low permeability of clay, is that the gravel lens 
supplying the Chugwater wells intercepts either the Chugwater Creek alluvium or a 
more permeable material such as a sand and/or conglomerate layer that in turn is in 
good communication with the saturated Chugwater Creek alluvium. 

Groundwater flow is generally in a northeast direction paralleling the Chugwater 
Creek drainage with recharge occurring both uniformly over the outcropping Brule 
Formation and from precipitation and snowmelt infiltrating the coarser Brule deposits 
near the Laramie Mountains. Chugwater Creek has been mapped as a gaining stream 
by Morris and Babcock (1960) both upstream and downstream of Chugwater. Based 
on the SE~ records of static water level and the mapping by Morris and Babcock, the 
groundwater gradient in the Chugwater area is approximately 0.004 ft/ft or 1 foot 
vertically in 230 feet. A study by the Wyoming Department of Environmental Quality 
(DEQ) determined the gradient in the southeast section of the Town to be 
approximately 0.003 ft/ft or 1 foot in 350 feet. 

To summarize, the Brule aquifer -system supplying the Chugwater municipal wells is 
a confined to semi-confined system with actual water bearing zones consisting of thin 
sand and gravel layers/lenses sandwiched between siltstone and/or claystone layers. 
The gravel lens penetrated by the Chugwater wells appears to be a localized unit, or 
one that is spatially constrained such that other wells in the area did not penetrate it. 
Documented hydraulic conductivities of the Brule in the Chugwater area range from 
the very low conductivity (almost impermeable) massive siltstone and claystone 
sequences to over 5,000 feet per day in the loose gravel lens. The groundwater 

Page VIII-3 



gradient slopes to the northeast and recharge occurs areally over the outcropping 
formation and in the coarser Brule deposits located near the Laramie Mountains. 
The Chugwater Creek alluvial deposits may also provide a limited source of recharge 
to the thin sands and gravels comprising the Brule aquifer system. 

Wellhead Protection Area Delineation 

The wellhead protection area is defined by three zones, classified as zone 1, zone 2 
and zone 3. Zone 1 is termed the "accident prevention zone" or "sanitary protection 
zone" and is designed to protect the immediate vicinity of the wells. Zone 2 is 
classified as the "attenuation zone" which is intended to provide adequate time after 
detection of contaminants for a response to bring the level of chemical contalninants 
down to an acceptable level or to provide protection against microbial con taminan ts. 
Zone 3 is the "remedial action zone" and is designed to provide sufficient time for 
implementing a remedial action plan or contaminant attenuation in the event of a 
chemical contaminant entering the aquifer system. 

Delineation of these zones is usually based on the aquifer's hydrogeologic parameters 
and boundary constraints. The delineation criteria is a function of distance from the 
well, time of travel to the well (TOT), and/or groundwater flow boundaries. An 
attempt has been made to delineate these zones to the guidance proposed by DEQ. 
A discussion of the methodology used to determine the configuration of the different 
zones for the Chugwater well field follows. 

Zone 1 - Accident Prevention Zone 

Because the purpose of this zone is to protect the area surrounding the wells from 
direct introduction of contaminants, spills, and surface leakage, this zone is critical 
to the integrity of the groundwater supply. The potential for surface leakage and 
direct introduction of contaminants in the well are dependent on the well completion 
standards and the surface geology. Where 1) the wells have been constructed to D EQ 
standards, 2) the aquifer is confined or is unconfined/semi-confined with a low to 
moderate susceptibility for contamination, and 3) the DEQ setback distances have 
been met or exceeded, it is anticipated that zone 1 will be defined by a 50 foot radius 
around each well. 

Because of the age of the wells, it is unknown if they have been constructed to the 
current DEQ standards. The No. 3 well was completed in a vault, which could 
facilitate contamination by introducing water into the well when the water table is 
high or by introducing a contaminant when a spill occurs in the direct vicinity of the 
vault. It is, therefore, recommended that the radius of zone 1 be established at 100 
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feet around each well. Figure VIII-2 shows the recommended configuration of zone 
1 for the Chugwater well field. 

Zone 2 - Attenuation Zone 

Zone 2 is intended to protect the well from contact with pathogenic microorganisms 
from a source located close to the well and to provide emergency response time 
should a chemical contaminant be introduced into the aquifer. Ideally, this zone 
would be based on a time-of-travel (TOT) delineation, typically a 180 day TOT or 
greater. Because of the large discrepancy between the hydraulic conductivity of the 
gravel aquifer and that of the surrounding siltstone, clays and finer sand units, it is 
theorized that the gravel aquifer will behave much like a conduit in the near vicinity 
of the wells. In a homogeneous, isotropic aquifer system with no groundwater 
gradient, the area defined by the travel time will be a circular zone around the well. 
However, because of the theorized limited conduit system sourcing the Chugwater 
wells, the travel path of the majority of the water will probably be constrained within 
the high conductivity gravels. A simple numerical model was prepared to test this 
assumption, and is described in Appendix D. 

Because of the limited knowledge of the aquifer penetrated by the Chugwater 
municipal wells, Zone 2 was established using an arbitrary fixed radius of 1,000 feet 
as shown in Figure VIII-3. This distance has been proposed to delineate zone ~ for 
karst or fractured aquifers where the groundwater flow may be characterized as 
conduit flow. Although it is uncertain if the flow to the Chugwater wells behaves in 
this fashion, this radius is the most conservative radial distance recommended when 
actual TOT boundaries cannot be determined. 

Zone 3 - Remedial Action Zone 

Zone 3 is intended to protect the well from chemical contaminants that may migrate 
to the well. As with zone 2, there is insufficient information available to delineate 
zone 3 and determine TOT boundaries based upon numerical modeling. For an 
aquifer characterized by conduit flow, it is recommended that this zone be defined by 
groundwater flow boundaries. In the Chugwater area this would represent a 
groundwater corridor approximately seven miles wide extending from the northeast 
edge of town (down gradient side) up gradient, conceivably, to the Laramie 
Mountains. It was felt that this was too conservative of a delineation based upon such 
limited hyrdogeologic information. Therefore, the radial distance for zone 3, 
illustrated in Figure VIII-4, was determined using the calculated fixed radius method 
for a 5-year TOT boundary. This calculation is shown below. 
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r = ~ ( Qt/1tnH) 

where: 
r = zone 3 radial distance (feet) = 2,100 feet 
Q = well discharge (ft3/year) = 5.86 x 106 

t = time in years = 5 years 
n = porosity ~ 0.3 (assumed value for loose gravel) 
H = open interval or length of well screen = 7 feet 

Contaminant Source Identification 

The DEQ draft guidance document recommends preparation and continuous 
updating of a contaminant source inventory in the wellhead protection area. A 
cursory listing of potential contaminant sources is provided below. A more detailed 
source identification study could be implemented by a task force or individuals 
familiar with the Chugwater area. The DEQ draft Wellhead Protection Program 
Guidance Document provides additional information on potential contaminant 
sources. A listing of potential sources of contaminants is included in the draft WHPP. 

The agencies contacted during the initial screening of potential contaminant sources 
included EPA Region VIII, Wyoming SEO, Wyoming DEQ, United States Geological 
Survey (USGS), and personnel of the Town of Chugwater. The following section 
describes the initial screening results, maps and databases. 

Region VIII EPA 

Resource Conservation and Recovery Information System (RCRIS) and Toxic 
Substance Control Act (TSCA) database sites were requested and received form EPA. 
There were no sites identified on this list in the Chugwater area. The RCRIS database 
received from EPA contains only those sites where owners voluntarily notified EPA 
that they were hazardous waste generators, suppliers, transporters, or users. If the 
personnel of Chugwater are aware of a site that may be handling hazardous waste 
materials, they can contact DEQ for information on the site. 

Listings of the Emergency Response Notification System (ERNS) for reported spills 
in the Chugwater area were obtained from EPA. This list contained five spill 
notifications. Only one spill appears to have posed a potential threat to the 
Chugwater water supply system. This was a spill of 1680 pounds of trarylmethane and 
hydrochloric acid at the 1-25 Chugwater Exit in 1986. 
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United States Geological Survey 

A hydrogeologic report of Platte County was prepared by the USGS in 1960. The 
report details the hydrogeologic and geologic conditions within Platte County and 
provides a general overview of the aquifer system currently utilized by the Town of 
Chugwater. This report is titled "Geology and Ground-Water Resources of Platte 
County, Wyoming" and is printed as Geological Survey Water-Supply Paper 1490. 
Another USGS document is the Open File Report 77-676 entitled "Digital Model of 
the Arikaree Aquifer Near Wheatland, Southeastern Wyoming". This report gives 
background information on the Brule formation and describes what is involved in 
preparing a numerical groundwater model. 

Wyoming DEQ 

A listing of the Leaking Underground Storage Tank Sites (LUST), Underground 
Storage Tank Sites (UST) , and Above Ground Storage Tank Sites (AST) was obtained 
from DEQ. These listings are included in the draft WHPP and the active si tes are 
shown graphically on Figure VIII-5. There were 3 active underground storage tank 
sites listed by DEQ. Only one of these is shown in Figure VIII-5 as the other two were 
a considerable distance from zone 3. Numerous other inactive tanks are listed by 
DEQ as being located in or around Chugwater. Most of these tanks were located 
along First Street on the southeast end of Chugwater. Town personnel report that the 
abandoned tanks along First Street have been removed. The one active underground 
tank site shown on Figure VIII-5 corresponds to Horton's Comer, the service station 
located at the 1-25 exit. There are 2 underground storage tanks located at this site. 
The integrity of these tanks is critical because they are located up gradient from the 
Chugwater municipal wells. 

The leaking underground storage tank site shown on Figure VIII-5 corresponds to the 
Amoco service station that was located on First Street. A total of five buried tanks 
were removed from this site in September of 1989 as documented by the DEQ. These 
tanks were suspected by DEQ of being the source of gasoline contaminating the 
groundwater in the red hatched area labeled as "Total Purgeable Hydrocarbons". 
Upon inspection of the removed buried tanks, there were holes in several of the tanks 
with free product and product stained soil beneath the tanks. 

In addition to the LUST site, there was a diesel fuel spill reported to DEQ in 1986. 
This area is shown by the red hatched area on Figure VIII-5. Wheatland Coop 
Association reported a leak of 5,000 to 10,000 gallons of diesel fuel from a buried 
product line carrying diesel fuel from an above ground storage tank located behind 
Earl's Super Service station on First Street. DEQ performed a thorough investigation 
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of the site. Twelve monitoring wells and 13 boreholes were placed both north and 
south of First Street between Clay and Foss Avenues. Most of these wells were drilled 
to a depth between 30 and 45 feet deep. A significant coarse sand and gravel lens was 
encountered by most of the soil borings and/ or monitoring wells. This water bearing 
formation was contaminated with diesel fuel and gasoline (suspected to have 
originated from the LUST site described previously) with as much as 1.8 feet of free 
product measured in several of the monitoring wells. To date the site has not been 
remediated. 

The LUST site and the plume of diesel fuel could pose a potential threat to the 
Chugwater municipal wells. Although the location of these sites are down gradient 
from the Town wells, the potential exists to withdraw enough groundwater from the 
Chugwater wells to reverse the gradient and allow the contaminated groundwater to 
flow toward the wells. There is sufficient lithologic separation between the 
contaminated gravel/sand unit and the gravel unit sourcing the municipal wells 
(approximately 30 feet) to preclude the migration of the contaminant into the 
Chugwater wells. However, because two of the Chugwater wells have been completed 
in an upper gravel zone, which may interfinger with the contaminated unit, there is 
still a chance of reversing the gradient and allowing the contaminated groundwater 
to enter the water supply. Because the extent of both the contaminated gravel unit 
and the main gravel lens sourcing the Chugwater wells is not known, it was not 
possible to predict at what pumping rate this gradient reversal could occur. DEQ 
reported that there was no apparent effect on the monitoring wells due to the 
pumping of the municipal wells. 

Additional information available from the DEQ includes National Pollutant Discharge 
Elimination System (NPDES) permit records. These records would provide a source 
of information for potential point-source discharges into Chugwater Creek. These 
records were not examined during this study. Point-source discharge into Chugwater 
Creek is of low concern for the protection of the Chugwater wells because the Creek 
is a gaining stream in this reach. Therefore the chance of pollutants entering the 
groundwater from the surface stream waters is reduced. Also, the main gravel zone 
is separated from Chugwater Creek by nearly 30 feet of mostly siltstone. The NPDES 
records are mentioned as a source of additional information available to the 
personnel of Chugwater responsible for the implementation of the WHPP. 

The DEQ Solid Waste Division reported that there are no known landfills up gradient 
of the Chugwater well field. 
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Wyoming SEO 

A listing of all permitted water wells in the Chugwater area was obtained from the 
SE~. This list is included in the draft WHPP. The list includes domestic water wells, 
irrigation wells, stock wells, commercial wells and observation wells, and is an 
inventory of all the wells which had a permit to appropriate groundwater filed with 
the SE~. If a permit has been canceled, it is indicated on the list. 

Other Agencies 

Additional agencies or literature that may be sources for potential contaminant source 
identification are briefly described as follows: 

The Soil Conservation Service has prepared soil maps for many of the counties in 
Wyoming. These maps describe the surface geology and are good resources for the 
infiltration rate of the different surface soils. 

Federal Emergency Management Agency: DEQmandates that all public water supply 
wells be located above the lOO-year flood plain. Wells located within the 100-year 
flood plain are susceptible to surface water contamination, especially in poorly sealed 
well completions. 

The Wyoming Department of Agriculture (DOA) maintains records of chemical 
applicators in Wyoming counties under the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA). If this list is not available, any information that DOA could 
furnish with respect to the types and quantities of these agents would be informative. 

The Wyoming Oil and Gas Conversation Commission (OGCC) has developed a map 
of all refineries, major storage sites, and petroleum pipelines within the State. 
Although no refineries are located in the Chugwater area, there are three petroleum 
pipelines on the west side of Township 21 North, Range 67 West, a 6-inch, an 8-inch 
and a 12-inch. Although they are not in the defined wellhead protection area, a 
substantial oil leak from these sources could potentially impact the Chugwater wells 
because of their up gradient location. It is recommended that personnel of 
Chugwater become familiar with other OGCC data available such as oil/ gas wells, both 
abandoned and active, located up gradient of the well field. 

Wyoming and US Departments of Transportation (DOT): Both of these agencies are 
responsible for hazardous materials transport routes. The roadway posing the most 
potential for a hazardous waste spill is Interstate 25, located west and up gradient of 
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the Chugwater well field. The railways also provide a potential for a hazardous waste 
spill. 

The Platte County Health Department (PCHD) is responsible for permitting and 
regulating the installation, maintenance, and use of small, on-site sanitary sewage 
disposal facilities, primarily septic tanks and leach fields. Because Chugwater is on a 
central sewer system, the potential from this form of contamination is limited. 

Platte County Weed and Pest District: A review of the application practices for the 
area up gradient of the Chugwater well field could be investigated as another source 
of potential groundwater contamination. Because of the agricultural practices, the use 
of herbicides, insecticides and pesticides will probably be minimal. 

Zoning Maps and Ordinances: Any zoning or ordinance regulations imposed by the 
Town of Chugwater could be reviewed and plotted on a map. Areas with land use 
activities that may pose a potential threat to the water supply system should be 
evaluated and, if possible, reclassified to a less sensitive land use classification. 

County Assessor's Office: Tax records from the assessor's office provide a data base 
for the land ownership in and around the Town of Chugwater. 

Platte County Road and Bridge: Practices of the Platte County Road and Hridge 
could be reviewed with respect to any application of herbicides they may apply to 
county roads in the Chugwater area. 

Chugwater City Operations: Of primary concern is the maintenance building located 
near the Chugwater well field. The operations conducted from this building should 
be re-evaluated in the context of wellhead protection. Other operations of towns that 
are usually reviewed with respect to wellhead protection include the practices of the 
wastewater department. Since the sewer lagoons are located well down gradient of the 
wells, they should pose no threat of contamination. The application of herbicides and 
pesticides on Town parks, school grounds etc. should be reviewed and documented. 

A table copied from the DEQ draft Wellhead Protection Program Guidance Document 
contains an exhaustive listing of potential sources of groundwater contamination and 
is included in the draft WHPP. The column under Health, Environmental, or 
Aesthetic contaminant has been abbreviated as most of the contaminants are self
explanatory from the source identification. The list could be reviewed by personnel 
responsible for the WHPP for the Chugwater wells to insure that a thorough list of 
potential contaminants has been compiled. 
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The DEQ draft Wellhead Protection Program Guidance Document also provides a 
detailed list of additional agencies and the information they can provide to the 
personnel implementing the wellhead protection plan. Some of these agencies 
include the Wyoming Association of Rural Water Systems, the University of Wyoming, 
Wyoming Association of Municipalities, Geological Survey of Wyoming, and the USDA 
Natural Resource and Conservation Service. 

Management Approaches 

Essential to the success of a wellhead protection plan is the acceptance of the plan's 
objectives by the public. A useful tool in this respect is to form a wellhead protection 
management committee By involving the general public, the perception of '~ust 
another government regulation" is reduced and a community enhancement theme 
can be introduced. A wellhead protection advisory team may be multi-disciplinary, 
with representation from town and county governments, the public water system, 
private, commercial and industrial interests, residential interests, and technical, legal 
and regulatory advisors. A team formed for the wellhead protection plan 
implemented for the Natrona County Regional Water System Supply Wells (now 
termed the Central Wyoming Regional Water System) consisted of two members from 
the regional water system'sjoint powers board, one member representing the Casper 
Public Utilities, three participants from a local subdivision that was located in an area 
critical for the protection of the wells, one representative from DEQ, one 
representative form the County Planning Commission, one representative from the 
Casper/Natrona County Health Department, and one member from the Wyoming 
Association of Rural Water Systems. 

Once a wellhead protection advisory team has been established, it can develop and 
expand on the WHPP. The plan is intended to be a dynamic approach to the 
protection of the water supply system and should be continuously upgraded and 
modified to meet the changing conditions that may impact the wells. As with most 
projects involving the public, participation promotes acceptance. Therefore, it is 
suggested that the public be involved in the development of the WHPP. Education 
of the public is useful from the start of the program. Even if the public does not 
actively participate in the program, it improves acceptance of the program to keep the 
people updated in what the WHPP is, why it is necessary, and how the advisory team 
plans to meet their goal of protecting the water supply. 

Three concepts that could be addressed during the public education phase are: what 
groundwater is and how it is distributed, how groundwater can become contaminated, 
and the measures that can be taken to protect groundwater. There are a number of 
ways to inform the people. Some of these methods may include public awareness 
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pamphlets in the monthly water bill, informational pamphlets distributed at school, 
presentations to school children about what a wellhead protection program involves 
and why it is necessary, newspaper articles, etc. The University of Wyoming, DEQ" 
EPA, and the Rural Water Association have flyers concerning the protection of 
groundwater resources, and there are a number of informational videotapes available. 
A list of these along with other educational ideas are contained in the DEQ draft 
Wellhead Protection Program Guidance Document. 

Mter the advisory team has been formed and the process of educating the public has 
begun, management strategies and approaches can be developed and implemented. 
One suggestion would be to initially prepare a "working" base map to plot the 
information that is essential to the protection of the groundwater. This could include 
land uses, locations of potential sources of contamination (possibly with a ranking), 
areas where potential contaminant source/activity are to be restricted, and potential 
areas to purchase in order to limit the contamination potential. Other items that the 
advisory team may want to address are: 

Establish a guideline for how often and by whom the working base map is to 
be reviewed and updated; 
Develop a set of design and operation standards to help alleviate the potential 
of groundwater contamination; 
Draft land use agreements; 
Develop education programs; 
Organize and implement a hazardous waste collection program; 
Prepare land use ordinances. 

Finally, a contingency plan should be drafted in the event that the municipal water 
supply does become contaminated. This plan should detail the specific steps to take 
in the event an emergency threatens the integrity of the water supply. Some items to 
address include preparing "what if' scenarios for the different threats to the water 
system based upon the contaminant source identification, what steps are needed to 
address each of these scenarios, who is the responsible party for each step, what is to 
be done for an alternative water supply and where can technical, logistical and 
financial resources be obtained. The contingency plan should also address an 
alternative location to procure a non-contaminated source for a public water supply 
in the event the current source becomes unpotable. Again, the DEQ draft Wellhead 
Protection Program Guidance Document is a good source of ideas for developing this 
contingency plan. 

Items noticed during this study that should be addressed to protect the Chugwater 
groundwater supply are: 
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Remove the empty 55 gallon drums in the near vicinity of the well field. 

Remove all potential chemical contaminants from the city maintenance 
shop/volunteer fire department building. Preferably this building should 
house only inert town materials such as tools, piping and miscellaneous 
infrastructure appurtenances. It would be best if the volunteer fire department 
was housed in a separate building. If this is not possible, then all trucks should 
be located within the confines of the building or on a concrete pad poured 
outside to contain potential gasoline/diesel, oil, or antifreeze spills from 
penetrating the soil surface. The pesticides/herbicides stored in the building 
should be removed and relocated, preferably to a location down gradient of 
the Chugwater well field. 

Well No.3 should be re-completed using a pitless adapter, and the vault should 
be abandoned. This would prevent the potential for surface water entering the 
wells directly through the vault. The Town of Chugwater has taken 
precautionary measures by grouting the vault's concrete blocks, but this will not 
be as dependable a surface seal as that presented by a correct pitless adapter 
installation. The estimated cost is $11,000. 

The well field should be fenced and signs installed identifying it as a protected 
area to prevent contamination to the Town's water supply. Preferably, zone 1 
would be fenced; however, given the restriction imposed by the encroachmen t 
of property lines, buildings and streets on this area, as much of zone 1 as is 
possible should be fenced and access restricted to Town personnel. 

Two monitoring well locations should be established, one up gradient at the 
edge of zone 3 and the second just inside zone 2 between the municipal wells 
and the location of the groundwater contamination in southeast Chugwater. 
These wells should be monitored during pumping of the municipal wells to 
determine if they have been located in the same horizon as that currently 
being produced for the Chugwater water supply. This would require 
monitoring wells to be drilled to depths of approximately 50 and 90 feet at 
both sites to monitor for potential contamination in both the deep and shallow 
gravel units open in the Chugwater wells. The second location is suggested to 
be placed inside of zone 2 to prevent introducing contaminated groundwater 
into the aquifer during the installation of the monitoring wells. By placing the 
well this far north of the contamination area, the groundwater should be free 
of hydrocarbons. 

New well houses, or new doors that can be more securely locked, should be 
installed. 
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The following items are attached for reference purposes: 

1. Platte County Underground Storage Tank List 
2. Platte County Leaking Underground Storage Tank List 
3. Platte County Above Ground Storage Tank List 
4. State Engineer's Office Permitted Well List 
5. Potential Sources of Groundwater Contamination 
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Facility 

11 

13 

104 

124 

209 

286 

420 

422 

426 

441 

444 

472 

473 

502 

619 

656 

657 

Platte County Underground Storage Tank List 

Owner Name and Address 

GAINES FAMILY PARTNERSHIP 
PO BOX 5542 
5270 FOX STREET 
DENVER, CO 80217 

LARSON MOTORS 
81 EAST WHALEN 
GUERNSEY, WY 82214 

LlDSTROM INC 
POBOX667 
WHEATLAND, WY 82201 

US BUREAU OF RECLAMATION 
705 PENDELL BOULEVARD 
MILLS, WY 82644 

PLATTE COUNTY SCHOOL DIST #2 
555 SOUTH WYOMING 
GUERNSEY, WY 82214 

LOCK TRUCKING INC 
1003 16TH STREET 
WHEATLAND, WY 82201 

BARD RANCH COMPANY INC 
POBOX 1048 
WHEATLAND, WY 82201 

WY DEPARTMENT OF TRANSPORTATION 
POBOX 1708 - MARTIN KIDNER 
5300 BISHOP BLVD 

CHEYENNE, WY 82003-1708 
WYOMING AUTOMOTIVE CO 
77 ORCHARD ROAD 
WHEATLAND, WY 82201 

TANK COMPANY B 
POBOX86 
DOUGLAS, WY 82633 

MANNING'S NORTH SIDE CONOCO 
1208 NINTH STREET 
WHEATLAND, WY 82201 

WHEATLAND IRRIGATION DISTRICT 
30 WEST FRONTAGE ROAD 
POBOX 727 
WHEATLAND, WY 82201 

LAZY V SIX INC 
130 NORTH PIONEER ROAD 
WHEATLAND, WY 82201 

CONVENIENCE PLUS PARTNERS LTD 
POBOX 1340 
7094 W ZERO ROAD 
CASPER, WY 82602 

HORTON OIL COMPANY 
PO BOX 776 
WHEATLAND, WY 82201 

ASHENHURST,HAL 
212 PARK 
WHEATLAND, WY 82201 

ASHENHURST,HAL 
212 PARK 
WHEATLAND, WY 82201 

Location Name and Address 

LARAMIE PEAK MOTORS 
2020 SOUTH ROAD 
WHEATLAND, WY 82201 

LARSON MOTORS 
81 EAST WHALEN 
GUERNSEY, WY 82214 

LlDSTROM INC 
245 SOUTH WHEATLAND HIGHWAY 
WHEATLAND, WY 82201 

GLENDO DAM AND POWERPLANT 
GLENDO DAM AND POWERPLANT 
GLENDO, WY 82213 

SCHOOL BUS BARN 
565 SOUTH IDAHO 
POBOX 189 
GUERNSEY, WY 82214 

LOCK TRUCKING INC 
1003 16TH STREET 
WHEATLAND, WY 82201 

WHEATLAND AIRPORT 
PHIFER FIELD-81 ANTELOPE GAP RD 
WHEATLAND, WY 82201 

CLAYTON'S PLACE & STORE 
HIGHWAY 34 
WHEATLAND, WY 82201 

PHIFER FIELD AIRPORT 
81 ANTELOPE GAP ROAD 
WHEATLAND, WY 82201 

DIPSTICK STANDARD 
GLENDO STREET 
GLENDO, WY 82213 

MANNINGS NORTH SIDE CONOCO 
1208 NINTH STREET 
WHEATLAND, WY 82201 

WHEATLAND IRRIGATION DISTRICT 
30 WEST FRONTAGE ROAD 
WHEATLAND, WY 82201 

LAZY V SIX INC 
130 NORTH PIONEER ROAD 
WHEATLAND, WY 82201 

CONVENIENCE PLUS #006 
200 WEST WHALEN 
GUERNSEY, WY 82214 

HORTON OIL COMPANY 
306 EIGHTH 
WHEATLAND, WY 82201 

ASHENHURST FARM HOME PLACE 
ANTELOPE GAP ROAD 
WHEATLAND, WY 82201 

ASHENHURST FARM HUSTON PLACE 
HUSTON ROAD 
WHEATLAND, WY 82201 
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Platte County Underground Storage Tank List 

Facility OWner Name and Address Location Name and Address No. Tanks Inactive Facility Location Cour :y 

659 PEPPERS. WILLIAM 0 & VIOLA PEPPERVILLE-DWYER JCT STATION 3 X PLATTE 
21 PEPPER ROAD 21 PEPPER ROAD 
WHEATlAND. WY 82201 WHEATLAND. WY 82201 

727 STATE PARKS AND HISTORIC SITES GUERNSEY STATE PARK 2 PLATTE 
2301 CENTRAL AVENUE BARRETT BLDG GUERNSEY STATE PARK HEADQUARTERS 
CHEYENNE. WY 82002 PO BOX 429 

GUERNSEY. WY 82214 

729 STATE PARKS AND HISTORIC SITES GLENDO STATE PARK 4 PLATTE 
2301 CENTRAL AVENUE BARRETT BLDG PARK HEADQUARTERS AREA 
CHEYENNE. WY 82002 BOX 398 

GLENDO. WY 82213 

764 WILDCAT POST & POLE WILDCAT POST & POLE X PLATTE 
32 SOUTH PINE AVENUE 32 SOUTH PINE AVENUE 
GLENDO. WY 82213 GLENDO. WY 82213 

798 ORR. LOUISE W COURTESY SUPER SERVICE 4 X PLATTE 
PO BOX 367 408 NINTH STREET 
WHEATLAND. WY 82201 WHEATLAND. WY 82201 

811 VANNELLI. CLARENCE W CLARENCE W VANNELLI 2 X PLATTE 
MAIN STREET BOX #124 MAIN STREET - BOX #124 
HARTVILLE. WY 82215 HARTVILLE. WY 82215 

815 BOOKOUT. JOE & ASHENHURST. HAL TRACT #10 - PHIFER AIRFIELD X PLATTE 
243 EAST OAK STREET ANTELOPE GAP ROAD 
WHEATlAND. WY 82201 WHEATLAND, WY 82201 

840 OJ'S DJ'S 3 PLATTE 
309 PARK AVENUE 309 PARK AVENUE 
WHEATLAND, WY 82201 WHEATLAND. WY 82201 

920 SAM HUCKFELDT & SONS SAM HUCKFELDT & SONS 3 X PLATTE 
BOX 234 NINTH AND ROWLEY 
NINTH AND ROWLEY WHEATlAND, WY 82201 
WHEATLAND. WY 82201 

922 BISHOP, JOHN 0 BISHOP'S CONOCO 5 PLATTE 
1650 SOUTH STREET 1650 SOUTH STREET 
WHEATLAND. WY 82201 WHEATLAND, WY 82201 

929 BASINS INC BASINS INC - QUARRY-MAY #1 PLATTE 
16 NORTH ROAD WEST OF WHEATLAND 
WHEATlAND. WY 82201 WHEATLAND. WY 82201 

930 BASINS INC BASINS INC PLATTE 
16 NORTH ROAD 16 NORTH ROAD 
WHEATlAND, WY 82201 WHEATlAND, WY 82201 

933 BUTNER. DAYLE WESTERN MOTEL TEXACO 2 X PLATTE 
1450 SOUTH 1450 SOUTH 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

969 ANDERSON OIL COMPANY INC GUERNSEY CONOCO SERVICE 3 PLATTE 
PO BOX 940 210 EAST WHALEN 
R R AND WEST -0- GUERNSEY, WY 82214 
TORRINGTON, WY 82240 

1038 TOWN OF WHEATLAND SHOP YARD AND CEMETARY 4 X PLATTE 
600 NINTH STREET 508 16TH STREET & SOUTH 16TH STR 
WHEATLAND. WY 82201 WHEATLAND, WY 82201 

1067 SHORT, KENNETH M SHORT'S REPAIR SHOP X PLATTE 
1 DRAKE ROAD 4 Y 0 RANCH ROAD 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

1101 CHIAMULON, JOHN JOHN CHIAMULON 2 X PLATTE 
1204 EAST MAIN 1204 EAST MAIN 
HARTVILLE, WY 82215 HARTVILLE, WY 82215 

1163 THIES MOTORS - JEFFREY THIES THIES MOTORS 4 X PLATTE 
813 NINTH STREET 813 NINTH STREET 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 
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Platte County Underground Storage Tank List 

Facility Owner Name and Address Location Name and Address No. Tanks Inactive Facility Location Coun y 

1224 WEBER FARMS WEBER FARMS X PLATTE 
962 -A- -G- ROAD 962AGROAD 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

1331 SHEPARD FARMS SHEPARD FARMS 2 X PLATTE 
BOX 335 NE SEC 7 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

1399 BAKER, WILLARD A WILLARD A BAKER X PLATTE 
1340 BORDEAUX ROAD 1340 BORDEAUX ROAD 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

1462 JONESINTERCABLEINC JONESINTERCABLEINC X PLATTE 
507 -A- NINTH STREET 507 A NINTH STREET 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

1556 WHEATLAND RURAL ELECTRIC ASSOC WHEATLAND RURAL ELEC ASSOC X PLATTE 
2154 SOUTH STREET 2154 SOUTH STREET 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

1588 PLATTE COUNTY PLATTE COUNTY 3 X PLATTE 
PO BOX 728 18TH STREET 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

1773 WILLCUTS BACKHOE SERVICE WILLCUTS BACKHOE SERVICE SHOP X PLATTE 
852 PINE STREET 852 PINE STREET 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

1785 COLLINS, ROBERT B ROBERT B COLLINS X PLATTE 
BOX 36 25 BUFFALO ROAD 
GLENDO, WY 82213 GLENDO, WY 82213 

1833 WY DEPARTMENT OF TRANSPORTATION WY DEPARTMENT OF TRANSPORTATION 5 PLATTE 
POBOX 1708 - MARTIN KIDNER 6816TH STREET 
5300 BISHOP BLVD WHEATLAND, WY 82201 
CHEYENNE, WY 82003-1708 

1923 JOHNSON, ROBERT S & NELLIE I COURTESY SERVICE COMPANY INC 3 X PLATTE 
PO BOX 358 207 WHALEN 
307 SOUTH IDAHO PO BOX 358 
GUERNSEY, WY 82214 GUERNSEY, WY 82214 

1924 DOWER,BUD BUD DOWER X PLATTE 
713 NINTH STREET WATER AND 16TH STREET 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

1925 TRI-COUNTY FED SAVINGS & LOAN PARKLANE VILLAGE PLATTE 
2201 MAIN DOWER DRIVE 
TORRINGTON, WY 82240 WHEATLAND, WY 82201 

1934 WICKAM TRUCKING, INC WICKAM TRUCKING, INC 2 X PLATTE 
9413TH 9413TH 
WHEATLAND, WY 82201 WHEATLAND. WY 82201 

1990 BIX ENTERPRISES INTERSTATE GAS 3 PLATTE 
82 16TH STREET 82 16TH STREET 
WHEATLAND. WY 82201 WHEATLAND. WY 82201 

1991 HORTON OIL COMPANY HORTON OIL COMPANY X PLATTE 
POBOX 776 755 NORTH NINTH STREET 
WHEATLAND, WY 82201 WHEATLAND. WY 82201 

2009 LOWRY INC LOWRY INC PLATTE 
1350 BRICE STREET 563 SLATER ROAD 
WHEATLAND. WY 82201 WHEATLAND. WY 82201 
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Facility 

2038 

2040 

2085 

2086 

2099 

2150 

2230 

2257 

2263 

2353 

2416 

2453 

2482 

2500 

2550 

OWner Name and Address 

AT&T COMIIIUNICATIONS INC 
4430 ROSEWOOD DR1VE1#3186 
C/O BARBARA WALDEN 
PLEASANTON, CA 94588 

AT&T COMMUNICATIONS INC 
4430 ROSEWOOD DR1VE1#3186 
C/O BARBARA WALDEN 
PLEASANTON, CA 94588 

HOWARDS GENERAL STORE 
106 -A- STREET 
GLENDO, WY 82213 

HOWARDS GENERAL STORE 
106 -A- STREET 
GLENDO, WY 82213 

NORB OLiND CONSTRUCTION 
1457 ZORN STREET 
WHEATLAND, WY 82201 

GRANT RANCH 
BOX 459 
WHEATLAND, WY 82201 

TRUE RANCHES 
P 0 DRAWER 2360 
895 WEST RIVER CROSS ROAD 
CASPER, WY 82602 

FEDERAL AVIATION ADMINISTRATION 
1737 HIGHWAY #3 
BILLINGS, MT 59105 

FEDERAL AVIATION ADMINISTRATION 
1737 HIGHWAY #3 
BILLINGS, MT 59105 

MINI MART INC 
907 NORTH POPLAR SUITE 260 
PO BOX 3259 
CASPER, WY 82601 

US WEST COMMUNICATIONS 
100517TH STREET ROOM 1530 
ATTN ERNIE LANE 
DENVER, CO 80202 

HITT, MORRIS JR 
764 SLATER ROAD 
WHEATLAND, WY 82201 

WYARNG 
5500 BISHOP BLVD 
CHEYENNE, WY 82009 

WYARNG 
5500 BISHOP BLVD 
CHEYENNE, WY 82009 

EL RANCHO GARY SCHWINDT 
67 EL RANCHO ROAD 
WHEATLAND, WY 82201 

Platte County Underground Storage Tank List 

Location Name and Address 

WENDOVERRS 
20 MILES NORTH OF WHEATLAND 
WHEATLAND, WY 82201 

AT&T PLATTE WY 
17.5 MILES SW OF WHEATLAND 
WHEATLAND, WY 82201 

HOWARD'S GENERAL STORE 
1412 HWY 319 
GLENDO, WY 82213 

HOWARDS GENERAL STORE 
106 -A- STREET 
GLENDO, WY 82213 

NORB OLIND CONSTRUCTION 
1457 ZORN STREET 
WHEATLAND, WY 82201 

GRANT RANCH 
18 MILES SOUTH OF WHEATLAND 
WHEATLAND, WY 82201 

TRUE RANCHES - UNIT 2 
377 HIGHTOWER ROAD 
WHEATLAND, WY 82201 

ANTELOPE GAP RMLR 
11 MILES EAST OF WHEATLAND ON WY 
WHEATLAND, WY 82201 

PINERIDGE RMLR 
1 MILE SOUTH ON SERVICE ROAD/EXI 
WHEATLAND, WY 82201 

MINI MART #120 
1456 SOUTH STREET 
WHEATLAND, WY 82201 

WHEATLAND MAIN 740525 
706 11TH STREET 
WHEATLAND, WY 82201 

MORRIS HITT JR 
764 SLATER ROAD 
WHEATLAND, WY 82201 

CAMP GUERNSEY 
BUILDING #015 
FREMONT AVENUE 
GUERNSEY, WY 82214 

ORGANIZATIONAL MAINT SHOP #2A 
506 15TH STREET 
WHEATLAND, WY 82201 

EL RANCHO GARY SCHWINDT 
67 EL RANCHO ROAD 
WHEATLAND, WY 82201 
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Facility 

2602 

2605 

2606 

2607 

2610 

2611 

2620 

2621 

2623 

2629 

2630 

2670 

OWner Name and Address 

F E WARREN AIR FORCE BASE 
90CES/CEV 
300 VESLE DRIVE 
FE WARREN AFB, WY 82005 

F E WARREN AIR FORCE BASE 
90CES/CEV 
300 VESLE DRIVE 
FE WARREN AFB, WY 82005 

F E WARREN AIR FORCE BASE 
90CES/CEV 
300 VESLE DRIVE 
FE WARREN AFB, WY 82005 

F E WARREN AIR FORCE BASE 
90CES/CEV 
300 VESLE DRIVE 
FE WARREN AFB, WY 82005 

F E WARREN AIR FORCE BASE 
90CES/CEV 
300 VESLE ORNE 
FE WARREN AFB, WY 82005 

F E WARREN AIR FORCE BASE 
90CES/CEV 
300 VESLE DRIVE 
FE WARREN AFB, WY 82005 

F E WARREN AIR FORCE BASE 
90CES/CEV 
300 VESLE DRIVE 
FE WARREN AFB, WY 82005 

F E WARREN AIR FORCE BASE 
90CES/CEV 
300 VESLE DRIVE 
FE WARREN AFB, WY 82005 

F E WARREN AIR FORCE BASE 
90CES/CEV 
300 VESLE DRIVE 
FE WARREN AFB, WY 82005 

F E WARREN AIR FORCE BASE 
90CES/CEV 
300 VESLE DRIVE 
FE WARREN AFB, WY 82005 

F E WARREN AIR FORCE BASE 
90CES/CEV 
300 VESLE DRIVE 
FE WARREN AFB, WY 82005 

F E WARREN AIR FORCE BASE 
90CES/CEV 
300 VESLE DRIVE 
FE WARREN AFB. WY 82005 

Platte County Underground Storage Tank List 

Location Name and Address 

LAUNCH FACILITY TANGO 4 
S12 T23N R66W 
SLATER, WY 82210 

LAUNCH FACILITY TANGO 11 
S26 T25N R67W 
WHEATLAND, WY 82201 

LAUNCH FACILITY TANGO 10 
S1 T23N R68W 
WHEATLAND, WY 82201 

LAUNCH FACILITY TANGO 9 
S30 T23N R67W 
WHEATLAND, WY 82201 

LAUNCH FACILITY TANGO 6 
S28 T23N R66 W 
SLATER, WY 82210 

LAUNCH FACILITY TANGO 5 
S13 T22N R66W 
SLATER. WY 82210 

LAUNCH FACILITY TANGO 2 
S14 T24N R66W 
WHEATLAND, WY 82201 

LAUNCH FACILITY TANGO 3 
S28 T25N R65W 
WHEATLAND. WY 82201 

LAUNCH CONTROL FACILITY TANGO 1 
S5T23N R66W 
WHEATLAND. WY 82201 

LAUNCH FACILITY TANGO 8 
S29 T22N R67W 
SLATER, WY 82210 

LAUNCH FACILITY TANGO 7 
S24 T22N R67W 
SLATER. WY 82210 

LAUNCH FACILITY ROMEO 9 
S10 T21N R66W 
SLATER, WY 82210 
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No. Tanks 

2 

Inactive Facility Location County 

PLATTE 

PLATTE 

PLATTE 

PLATTE 

PLATTE 

PLATTE 

PLATTE 

PLATTE 

PLATTE 

PLATTE 

PLATTE 

PLATTE 



Platte County Underground Storage Tank List 

Facility OWner Name and Address Location Name and Address No. Tanks Inactive Facility Location Counl :.....-

2671 F E WARREN AIR FORCE BASE LAUNCH FACILITY ROMEO 10 PLATTE 
90CES/CEV S4 T21N R65W 
300 VESLE DRIVE SLATER, WY 82210 
FE WARREN AFB, WY 82005 

2893 MCQUISTEN, JACK JACK MCQUISTEN X PLATTE 
1350 SUNSET DRIVE FARM SOUTH EAST 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

2899 DEQ/AML SUNRISE MINE 11 X PLATTE 
122 WEST 25TH STREET STAR ROUTE 
CHEYENNE, WY 82002 HARTVILLE, WY 82215 

2925 WRIGHT, LARRY WHEATLAND AIRPORT 3 X PLATTE 
POBOX356 WHEATLAND AIRPORT 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

2956 BYERS, GARY CAR CARE CENTER 6 X PLATTE 
82 16TH STREET 1557 SOUTH STREET 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

2999 RAMSEY, BERNARD BERNARD RAMSEY X PLATTE 
1656 WALNUT 1656 WALNUT 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

3054 JOE JOHNSON CO JOE JOHNSON CO 3 X PLATTE 
29 WEST JOHNSON 29 WEST JOHNSON 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

3055 CARR,DALED DALE o CARR X PLATTE 
119 BLUFFVlEW ROAD 686 HIGHTOWER ROAD 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

3080 MOYLE PETROLEUM COMPANY COMMON CENTS FOOD STORE 4 PLATTE 
POBOX2860 1956 WEST MARIPOSA 
RAPID CITY, SO 57709 WHEATLAND, WY 82201 

3099 WINDMEIER, WILLIAM A WILLIAM A WINDMEIER X PLATTE 
171 HIGHTOWER ROAD 171 HIGHTOWER ROAD 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

3155 PLATTE COUNTY SCHOOL DIST #1 BUS GARAGE 3 X PLATTE 
13TH & OAK STREET 596 FERGUSON ROAD 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

3156 PLATTE COUNTY SCHOOL DIST #1 GLENDO SCHOOL X PLATTE 
13TH & OAK STREET FOURTH STREET AND PAIGE AVENUE 
WHEATLAND, WY 82201 GLENDO, WY 82213 

3206 GUERNSEY JACK & JILL FOOD CENTER GUERNSEY JACK & JILL FOOD CENTER 2 X PLATTE 
POBOX 129 WEST HIGHWAY 26 
GUERNSEY, WY 82214 GUERNSEY, WY 82214 

3210 TOWN OF GUERNSEY TOWN OF GUERNSEY 3 X PLATTE 
81 WEST WHALEN STREET NORTH DAKOTA AVENUE 
BOX 667 GUERNSEY, WY 82214 
GUERNSEY, WY 82214 

3211 TOWN OF GUERNSEY TOWN OF GUERNSEY X PLATTE 
81 WEST WHALEN STREET 81 WEST WHALEN 
BOX 667 GUERNSEY, WY 82214 
GUERNSEY, WY 82214 

3412 BURLINGTON NORTHERN RAILROAD CO BURLINGTON NORTHERN RR GUERNSEY 6 PLATTE 
373 INVERNESS DRIVE SOUTH PLEASANT VALLEY ROAD 
ENGLEWOOD, CO 80112 GUERNSEY, WY 82214 

3413 ANDERSON-BISHOP PARTNERSHIP 1-25CONOCO 3 PLATTE 
1857 ViI MARIPOSA 1857 WEST MARIPOSA PARKWAY 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 
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Platte County Underground Storage Tank List 

Facility Owner Name and Address Location Name and Address No. Tanks Inactive Facility Location County 

3679 HOWSHAR, TOM VALLEY MOTORS 4 X PLATTE 
109 EAST SUNRISE #1 SOUTH WYOMING 
GUERNSEY, WY 82214 GUERNSEY, WY 82214 

3682 WALKER TEXACO WALKER TEXACO 4 PLATTE 
115 WHALEN 115 WHALEN 
GUERNSEY, WY 82214 PO BOX 471 

GUERNSEY, WY 82214 

3683 PLATTE COUNTY SCHOOL DIST #1 OLD BUS GARAGE X PLATTE 
13TH & OAK STREET 13TH & OAK STREET 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

3745 WYARNG WHEATLAND ARMORY X PLATTE 
5500 BISHOP BLVD 1257 COLE STREET 
CHEYENNE, WY 82009 WHEATLAND, WY 82201 

3922 JOELSON, MICHELLE OLD TEXACO STATION 2 X PLATTE 
623 -A- STREET WEST YELLOWSTONE HIGHWAY 
GLENDO, WY 82213 GLENDO, WY 82213 

3958 LUKAS, NORBERT J LUKAS PROPERTY X PLATTE 
6550 GUN PARK DRIVE 1557 ZORN STREET 
BOULDER, CO 80301 WHEATLAND, WY 82201 

4000 COLLINS, THOMAS AND LUCINDA WEST WIND CYCLE 6 X PLATTE 
952 MASON 1153 SOUTH STREET 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

4039 DAVIS, DONNA L THE POSIE PATCH X PLATTE 
1356 SOUTH STREET 1356 SOUTH STREET 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

4149 TWO BAR RANCH, LLC TWO BAR RANCH, LLC 4 X PLATTE 
1305 WEST IRVINE ORNE 4495 HIGHWAY 34 
EDMOND, OK 73003 PO BOX 429 

WHEATLAND, WY 82201 

5000288 WHEATLAND COOP ASSOCIATION WHEATLAND COOP ASSOCIATION 4 PLATTE 
305 16TH STREET 30516TH STREET 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

5001337 DJR ACQUISITION CORP GLENDO MARINA 2 X PLATTE 
BOX 187 383 GLENDO PARK ROAD 
383 GLENDO PARK ROAD GLENDO, WY 82213 
GLENDO, WY 82213 
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Platte County Leaking Underground Storage Tank List 

LUST ••••••••••..••••. OWner Name and Address Location Name and Address Resolved Facility Location County 

0000104*1 LIDSTROM INC LIDSTROM INC X PLATTE 
PO BOX 667 245 SOUTH WHEATLAND HIGHWAY 

WHEATLAND, WY 82201 WHEATLAND, WY 82201 
0000422*1 WY DEPARTMENT OF TRANSPORTATION CLAYTON'S PLACE & STORE PLATTE 

POBOX 1708 - MARTIN KIDNER HIGHWAY 34 
5300 BISHOP BLVD WHEATLAND, WY 82201 
CHEYENNE, WY 82003-1708 

0000659*1 PEPPERS, WILLIAM 0 & VIOLA PEPPERVILLE-DWYER JCT STATION X PLATTE 
21 PEPPER ROAD 21 PEPPER ROAD 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

0000798*1 ORR, LOUISE W COURTESY SUPER SERVICE PLATTE 
PO BOX 367 408 NINTH STREET 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

0000920*1 SAM HUCKFELDT & SONS SAM HUCKFELDT & SONS PLATTE 
BOX 234 NINTH AND ROWLEY 
NINTH AND ROWLEY WHEATLAND, WY 82201 
WHEATLAND, WY 82201 

0001038*1 TOWN OF WHEATLAND SHOP YARD AND CEMETARY X PLATTE 
600 NINTH STREET 50816TH STREET & SOUTH 16TH STR 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

0001163*1 THIES MOTORS - JEFFREY THIES THIES MOTORS X PLATTE 
813 NINTH STREET 813 NINTH STREET 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

0001588*1 PLATTE COUNTY PLATTE COUNTY PLATTE 
PO BOX 728 18TH STREET 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

0002500*1 WYARNG ORGANIZATIONAL MAINT SHOP #2A X PLATTE 
5500 BISHOP BLVD 506 15TH STREET 
CHEYENNE, WY 82009 WHEATLAND, WY 82201 

0002500*2 WYARNG ORGANIZATIONAL MAINT SHOP #2A X PLATTE 
5500 BISHOP BLVD 506 15TH STREET 
CHEYENNE, WY 82009 WHEATLAND, WY 82201 

0003156*1 PLATTE COUNTY SCHOOL DIST #1 GLENDO SCHOOL X PLATTE 
13TH & OAK STREET FOURTH STREET AND PAIGE AVENUE 
WHEATLAND, WY 82201 GLENDO, WY 82213 

0003210*1 TOWN OF GUERNSEY TOWN OF GUERNSEY PLATTE 
81 WEST WHALEN STREET NORTH DAKOTA AVENUE 
BOX 667 GUERNSEY, WY 82214 
GUERNSEY, WY 82214 

0003412*1 BURLINGTON NORTHERN RAILROAD CO BURLINGTON NORTHERN RR GUERNSEY PLATTE 
373 INVERNESS DRIVE SOUTH PLEASANT VALLEY ROAD 
ENGLEWOOD, CO 80112 GUERNSEY, WY 82214 

0003922*1 JOELSON, MICHELLE OLD TEXACO STATION PLATTE 
623 "A" STREET WEST YELLOWSTONE HIGHWAY 
GLENDO, WY 82213 GLENDO, WY 82213 

0003958*1 LUKAS, NORBERT J LUKAS PROPERTY PLATTE 
6550 GUN PARK DRIVE 1557 ZORN STREET 
BOULDER, CO 80301 WHEATLAND, WY 82201 

0004000*1 COLLINS, THOMAS AND LUCINDA WEST WIND CYCLE PLATTE 
952 MASON 1153 SOUTH STREET 
WHEATLAND, WY 82201 WHEATLAND, WY 82201 

0004149*1 TWO BAR RANCH, LLC TWO BAR RANCH, LLC PLATTE 
1305 WEST IRVINE DRIVE 4495 HIGHWAY 34 
EDMOND, OK 73003 PO BOX 429 

WHEATLAND, WY 82201 



Platte County Above Ground Storage Tank List 

Location Name and Address 

WHEATLAND COOP ASSOCIATION 
305 16TH STREET 
WHEATLAND, WY 82201 

GLENDO MARINA 
383 GLENDO PARK ROAD 
BOX 187 
GLENDO, WY 82213 

COTTONWOOD CANTEEN 
1180 GRAYROCKS ROAD 
PO BOX 304 
WHEATLAND, WY 82201 

WHEATCO SALES AND SERVICE 
1801 NORTH NINTH STREET 
POBOX 702 
WHEATLAND, WY 82201 

OWner Name and Address 

WHEATLAND COOP ASSOCIATION 
305 16TH STREET 
WHEATLAND, WY 82201 

DJR ACQUISITION CORP 
BOX 187 
383 GLENDO PARK ROAD 
GLENDO, WY 82213 

JOHNSTON, MICHAEL 
619 BORDEAUX ROAD 
POBOX304 
WHEATLAND, WY 82201 

KAHLER, PHIL AND CINDY 
1801 NORTH NINTH STREET 
POBOX 702 
WHEATLAND, WY 82201 
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No. Tanks Facility 
Location County 

4 PLATTE 

PLATTE 

PLATTE 

7 PLATTE 



SEa LIST 

STATIC 
PERMIT USE. PRIORITY ACTUAL WELL WATER 

TWP RNG SEC QTR-QTR PERMIT STATUS CODE APPLICANT NAME FACILITY NAME DATE YIELD DEP DEPTH LOG. CHEM 
21 66 29 NENW Pl1542P STO JOHNJ.KENNEDY J.J. #2 9/30/52 7.50 170.00 UNK NO NO 
21 66 29 SWSW P13480P DOM W.J. BROWN HOUSE WELL #1 1131/49 20.00 -1.00 UNK NO NO 
21 66 29 SWSW P13481P DOM W.J. BROWN MOXLEY HOUSE WELL #1 1131/49 20.00 -1.00 UNK NO NO 
21 66 29 SWSW P13487P DOM W.J. BROWN BROWN RANCH #5 6/12153 20.00 20.00 5.00 YES NO 
21 66 30 NWNE P64071W STO WALTER EBEL EBEL #1 5/27/83 15.00 198.00 120.00 YES NO 
21 66 30 NWSE P93365W A&C MIS WY. DEPT. OF TRANSPORTATION CHUGWATER MAINT. CAMP #1 11/10/93 0.00 52.00 26.70 YES NO 
21 66 30 NWSE P93411W A&C MIS WY. DEPT. OF TRANSPORTATION CHUGWATER MAINT. CAMP #2 11/12193 0.00 41.00 25.50 YES NO 
21 66 30 NWSE P93412W A&C MIS WY. DEPT. OF TRANSPORTATION CHUGWATER MAINT. CAMP #3 11/12193 0.00 51.00 34.10 YES NO 
21 66 30 NWSE P93413W A&C MIS WY. DEPT. OF TRANSPORTATION CHUGWATER MAINT. CAMP #4 11/12193 0.00 51.00 30.00 YES NO 
21 66 30 NWSW P28196'N DOM R.E. MCPHEE E M CRAWFORD #1 10/2/74 15.00 150.00 60.00 NO NO 
21 66 30 SESW P22C UNA RAI THE COLORADO & SOUTHERN RAILWAY CO. CHUGWATER 12/31/32 300.00 35.00 20.00 YES 
21 66 30 SESW P7651OW MON WHEATLAND COOPERATIVE ASSOCIATION MW#4 3/14/88 0.00 30.00 23.30 YES NO 
21 66 30 SESW P76511W MON WHEATLAND COOPERATIVE ASSOCIATION MW#5 3/14/88 0.00 30.00 23.30 YES NO 
21 66 30 SESW P76512W MON WHEATLAND COOPERATIVE ASSOCIATION MW#6 3/14/88 0.00 30.00 23.30 YES NO 
21 66 30 SESW P76513W MON WHEATLAND COOPERATIVE ASSOCIATION MW#7 3/14/88 0.00 30.00 23.30 YES NO 
21 66· 30 SESW P76514W MON WH EA TLAND COOPERATIVE ASSOCIATION MW#8 3/14/88 0.00 30.00 23.30 YES NO 
21 66 30 SESW P76515W MON WHEATLAND COOPERATIVE ASSOCIATION MW#9 3/14/88 0.00 30.00 23.30 YES NO 
21 66 30 SESW P77844W MON DEPT. OF ENVIRONMENTAL QUALITY WQDl 8/19/88 0.00 30.00 28.00 YES YES 
21 66 30 SESW P77845W MON DEPT. OF ENVIRONMENTAL QUALITY WQD2 8/19/88 0.00 40.00 25.91 YES YES 
21 66 30 SESW P77846W MON DEPT. OF ENVIRONMENTAL QUALITY WQD3 8/19/88 0.00 37.50 26.44 YES YES 
21 66 30 SESW P78983W MON WHEATLAND COOPERATIVE ASSOCIATION MW10 1/25/89 0.00 30.00 23.30 YES NO 
21 66 30 SESW P78984W MON WHEATLAND COOPERATIVE ASSOCIATION MW 11 1/25/89 0.00 30.00 23.30 YES NO 
21 66 30 SESW P78985W MON WHEATLAND COOPERATIVE ASSOCIATION MW12 1/25/89 0.00 30.00 23.30 YES NO 
21 66 30 SWNW P24968P STO ALVA E. & FAYE L. MILLER MILLER #1 11/9173 4.00 -1.00 UNK NO NO 
21 66 30 SWSE P13482P STO W.J. BROWN ROPING WELL #1 1/31/53 20.00 -1.00 UNK NO NO 
21 66 30 SWSW P1393W MUN TOWN OF CHUGWATER #1 12114/64 30.00 80.00 40.00 YES NO 
21 66 30 SWSW P1394W MUN TOWN OF CHUGWATER #2 12114/64 60.00 80.00 40.00 YES NO 
21 66 30 SWSW P1395W UNA MUN TOWN OF CHUGWATER #3 12114/64 90.00 128.00 40.00 YES NO 
21 66 30 SWSW P78781W CAN MON WATER QUALTIY DIVISION WQD4 12123/88 
21 66 30 SWSW P78782W CAN MON WATER QUAL TIY DIVISION WQD5 12123/88 
21 66 30 SWSW P78783W CAN MON DEPT. OF ENVIRONMENTAL QUAL TIY WQD6 12123/88 
21 66 30 SWSW P81040W CAN MIS CHUGWATER STANDARD CS 1 10/12189 
21 67 25 NENE P20677P STO LAURA A. ASH ASH #1 12131/14 7.50 227.00 UNK NO NO 
21 67 25 NESW P20678P STO LAURA A. ASH GOULD #1 12131/15 25.00 165.00 UNK NO NO 
21 67 25 SESE P20679P STO LAURA A. ASH IRELAND #2 12131111 25.00 80.00 SO.OO NO NO 
21 67 25 SESE P79105W CAN MON WY. STATE HIGHWAY DEPT. CHUGWATER REST AREA #1 2117/89 
21 67 25 SESE P80470W ADJ MIS WY. STATE HIGHWAY DEPT. CHUGWATER REST AREA #1 8/10/89 25.00 137.00 60.00 YES YES 
21 67 25 SWSE P20680P STO LAURA A. ASH IRELAND #1 12131/08 7.SO 160.00 140.00 NO NO 
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POTENTIAL SOURCES OF GROUND-WATER CONTAMINATION 
Continued 

SOURCE 
COMMERCIAL SOURCES 
Car dealerships (especially those with service 
depts.) 
Car washes 
Camp grounds 
Carpet stores 
Cemeteries 
Construction trade areas and materials (plumbing, 
heating and air conditioning, painting, paper 
hanging, decorating, drywall and plastering, 
acoustical insulation, carpentry, flooring, roofing 
and sheet metal, wrecking and demolition, etc.) 
Dry cleaners 
Funeral services and crematories 
Furniture repair and finishing shops 
Gasoline services stations 
Golf courses 
Hardwarellumber/parts stores 
Heating oil companies, underground/above ground 
storage tanks 
Horticultural practices, garden nurseries, florists 
Jewelry/metal plating ships 
Laundromats 
Medical institutions 
Office buildings and office complexes 
Paint stores 
Pharmacies 
Photography shops, photo processing laboratories 
Print shops 
Railroad tracks and yards 
Research laboratories 
Scrap and junk yards 
Aboveground and underground storage tanks 
Transportation services for passenger transit (local 
and interurban) 
Veterinary services 

INDUSTRIAL SOURCES 
Material stockpiles (coal, metallic ores, phosphates, 

HEALTH, ENVIRONMENTAL, OR AESTHETIC CONTAMINANT 

Automotive wastes 
Soaps; detergents; waxes; miscellaneous chemicals 
Septage; gasoline 
Glues and other adhesives 
Leachate 

Solvents 
Formaldehyde 
Paints; solvents 

Fertilizers; herbicides 
Hazardous chemical products in inventories 

Herbicides; insecticides; etc. 
Sodium and hydrogen cyanide; etc. 
Detergents; bleaches; fabric dyes 
X-ray developers and fixers; infectious wastes; etc. 

Paints; paint thinners; lacguers; varnishes; other wood treatments 
Spilled and returned products 
Biosludges; silver sludges; cyanides; miscellaneous sludge 
Solvents 
Diesel fuel; herbicides for right-of-way; creosote for preserving wood ties 
X-ray developers and fixers; etc. 

Waste oil; solvents; gasoline; etc. 
Solvents; infectious materials; etc. 

gypsum Acid drainage 
Waste tailing ponds (commonly for the disposal of 
mining wastes) Acids; metals; etc. 
Transport and transfer stations (trucking terminals 
and rail yards) Fuel tanks; etc. 
Aboveground and underground storage tanks and 
containers 
Storage, treatment, and disposal ponds, lagoons, 
and other surface impoundments 
Chemical landfills 
~adioactive waste disposal sites 
Jnattended wet and dry excavation sites 
(unregulated dumps) 



POTENTIAL SOURCES OF GROUND-WATER CONTAMINATION 
Continued 

SOURCE 
COMMERCIAL SOURCES 
Car dealerships (especially those with service 
depts.) 
Car washes 
Camp grounds 
Carpet stores 
Cemeteries 
Construction trade areas and materials (plumbing, 
heating and air conditioning, painting, paper 
hanging, decorating, drywall and plastering, 
acoustical insulation, carpentry, flooring, roofing 
and sheet metal, wrecking and demolition, etc.) 
Dry cleaners 
Funeral services and crematories 
Furniture repair and finishing shops 
Gasoline services stations 
Golf courses 
Hardwarellumber/parts stores 
Heating oil companies, underground/above ground 
storage tanks 
Horticultural practices, garden nurseries, florists 
Jewelry/metal plating ships 
Laundromats 
Medical institutions 
Office buildings and office complexes 
Paint stores 
Pharmacies 
Photography shops, photo processing laboratories 
Print shops 
Railroad tracks and yards 
Research laboratories 
Scrap and junk yards 
Aboveground and underground storage tanks 
Transportation services for passenger transit (local 
. and interurban) 
Veterinary services 

INDUSTRIAL SOURCES 
Material stockpiles (coal, metallic ores, phosphates, 

HEALTH, ENVIRONMENTAL, OR AESTHETIC CONTAMINANT 

Automotive wastes 
Soaps; detergents; waxes; miscellaneous chemicals 
Septage; gasoline 
Glues and other adhesives 
Leachate 

Solvents 
Formaldehyde 
Paints; solvents 

Fertilizers; herbicides 
Hazardous chemical products in inventories 

Herbicides; insecticides; etc. 
Sodium and hydrogen cyanide; etc. 
Detergents; bleaches; fabric dyes 
X-ray developers and fixers; infectious wastes; etc. 

Paints; paint thinners; lacguers; varnishes; other wood treatments 
Spilled and returned products 
Biosludges; silver sludges; cyanides; miscellaneous sludge 
Solvents 
Diesel fuel; herbicides for right-of-way; creosote for preserving wood ies 
X-ray developers and fixers; etc. 

Waste oil; solvents; gasoline; etc . 
Solvents; infectious materials; etc. 

gypsum Acid drainage 
Waste tailing ponds (commonly for the disposal of 
mining wastes) Acids; metals; etc. 
Transport and transfer stations (trucking terminals 
and rail yards) Fuel tanks; etc. 
Aboveground and underground storage tanks and 
containers 
Storage, treatment, and disposal ponds, lagoons, 
_and other surface impoundments 
Chemical landfills 
Radioactive waste disposal sites 
·JnaUended wet and dry excavation sites 
(unregulated dumps) 



POTENTIAL SOURCES OF GROUND-WATER CONTAMINATION 
Continued 

SOURCE 
INDUSTRIAL SOURCES 
Operating and abandoned production and 
exploratory wells (for gas, oil, coal, geothermal, 
and heat recovery); test hole wells; monitoring and 
excavation wells 
Dry wells 

Injection wells 
Well drilling operations 

INDUSTRIAL PROCESSES (PRESENTLY 
OPERATED OR TORN-DOWN FACILITIES) 
Asphalt plants 
Electric and electronic equipment manufacturers 
and storage facilities 
Furniture and fixtures manufacturers 
Machine and metalworking shops 
Mining operations (surface and underground 
Unsealed abandoned mines used as waste pits 
Paper mills 
Petroleum production and storage companies, 
secondary recovery of petroleum 
Industrial pipeline 
Photo processing laboratories 
Publishers, printers, and allied industries 
Public utilities (phone, electric power, gas) 
Welders 
Wood preserving facilities 

HEALTH, ENVIRONMENTAL, OR AESTHETIC CONTAMINANT 

Metals; acids; minerals; sulfides; other sulfides; etc. 
Saline water from wells pumped to keep them dry 
Highly toxic wastes; hazardous and nonhazardous industrial wastes; oil
field brines 
Brines associated with oil and gas operations 

Petroleum derivatives 

Cyanides; metal sludges; etc. 
Paints; solvents; etc. 

Metals; acids; etc. 
Metals; acids; minerals; sulfides; etc. 

Corrosive fluids; hydrocarbons; other hazardous materials and wastes 
Cyanides; biosludges; etc. 
Solvents; inks; etc. 
PCBs from transformers and capacitors; etc. 
Oxygens, acetylene 
Wood preservatives; creosote 



IX. Summary 



IX. Summary 

Introduction 

As a part of its water resource planning program, the Wyoming Water Development 
Commission has authorized and directed a study of the water supply system for the 
Town of Chugwater. The study, performed by States West Water Resources 
Corporation, is intended as a water supply master plan to assist the Town in 
establishing priorities and performing financial planning for its future water supply 
needs. 

Water Supply and Demand 

The population of Chugwater has fluctuated between approximately 200 and 300 
persons since census data collection began in 1925, with 192 persons and 81 
households in 1990. Because growth in the number of taps and in the school 
enrollment has occurred since 1990, a 1.5% growth rate has been projected for 
planning purposes. At this rate, Chugwater would reach a population of 300 by the 
year 2020. 

Individual water meters and a new well production master meter were installed 
recently. As data from these meters becomes available, it will be possible to estimate 
current and future water demand with reasonable accuracy. The average water 
demand over the last 5 years, based on existing data, was 97,000 gpd and 940 gpd for 
each service connection. It is believed that, as a result of measurement error in the 
master meter, the actual water demand may be about 70% of these averages. 

Water samples collected and analyzed over the last 10 years indicate that the quality 
of the Town's water is good. 

Existing Infrastructure 

The Town's water supply consists of 3 wells that tap into a water bearing gravel zone 
at a depth of 67 to 80 feet. Two of the wells also tap into a zone at a depth of 41 to 
43 feet. The combined water production of the 3 wells is believed to be between 300 
to 350 gpm. Two of the wells were tested to monitor drawdown and analyze 
transmissivities. The wells are operating satisfactorily, although the modern standards 
for completing wells are more efficient than the design of these older wells. 
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The Town's water storage tank, northwest of Chugwater, has a capacity of about 
90,000 gallons. The tank is in generally good condition, although there is some 
spalling of the concrete roof and the valves are inoperable. 

The transmission main between the storage tank and the Town is inadequately sized 
to provide the recommended fire flows for a town the size of Chugwater. The 
inadequate sizing also causes pressure fluctuations in the distribution system as the 
well pumps are turned off and on. 

Most of the distribution system was recently replaced and is adequately sized. The 
operation of the system was modeled to assess fire flows for the existing system and 
for proposed alternatives for improving the system. 

Water Supply Alternatives 

Because of uncertainties in well production data, the timing for expanding the water 
supply is unclear. Two alternatives for a new well site were identified. One would be 
located in the existing well field, and the other would be located near a proposed new 
storage tank west of Town. A well near a new storage tank would require exploratory 
drilling to assess whether a sui table well field could be located. 

It is uncertain whether Chugwater will be required to disinfect its water supply, but 
a preliminary cost estimate of a chlorination system is provided. 

Additional storage tank capacity will be needed in the future to provide adequate fire 
protection and emergency storage. A buried concrete tank of about 100,000 gallons 
capacity is recommended. The tank could be located near the existing tank and 
utilize the same transmission main as the existing tank, or could be located near the 
main 1-25 Chugwater exit west of Town. A tank at that location would improve fire 
flows and pressure in the southwest area of Chugwater, but would require construction 
of a second transmission main. The existing tank needs improvements to the roof, 
piping and valves, and larger outlet pipes to feed into the proposed new transmission 
maIn. 

The primary constriction on water delivery in the water supply system is the existing 
transmission main. Replacement of the existing main with a 10 inch main branching 
into two 8 inch lines would significantly improve fire flows and water pressure 
throughout the distribution system. If a second tank is constructed near the 1-25 exit, 
a transmission main from that tank into Town would also be required. 
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The distribution system is adequate to deliver the increased flows that would result 
from either of the storage tank and transmission main alternatives. The fire flow 
improvements that would result from the alternatives have been modeled for each fire 
hydrant in the system. 

Preliminary Cost Estimates 

Preliminary cost estimates were prepared for each component of two alternatives, and 
cost detail is provided in Appendix C. 

Alternative 1 costs are as follows: 

Well and Pump Station 
Wellhead Protection Plan 
Well Chlorination System 
Tank Rehabilitation 
Transmission Main 
New 100,000 Gallon Concrete Storage Tank 

Alternative 2 costs are as follows: 

Well and Pump Station 
Wellhead Protection Plan 
Well Chlorination System 
Tank Rehabilitation 
Transmission Main 
New 100,000 Gallon Concrete Storage Tank 
New Transmission Main 

Economic Analysis 

$ 68,000 
$ 33,000 
$ 40,000 
$ 40,000 
$130,000 
$350,000 

$100,000 
$ 33,000 
$ 40,000 
$ 40,000 
$130,000 
$350,000 
$125,000 

Assistance with funding for design and construction of water supply system 
improvements can be made available by the Wyoming Water Development 
Commission, the Farm Loan Board, and the Rural Utilities Service. The report 
provides a table of grant assistance that may be offered, loan terms for the remainder, 
and the annual cost to Chugwater of the loan portion for each component of the two 
al ternatives. 
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Pennits 

The permits that may be required for the two alternatives include a DEQ permit to 
Construct, an NPDES Storm Water Permit for construction, and SEQ well permits, as 
well as easement and right-of-way acquisition. 

Draft Wellhead Protection Plan 

Because the three Chugwater wells are located in close proximity in one well field, if 
contamination of the water supply occurred it could affect all three wells. The aquifer 
tapped by the Town's wells is believed to be a confined to semi-confined gravel 
deposit, but there may be sand or gravel channels that could act as conduits for 
contamination. For these reasons, assessment of potential sources of pollution and 
measures to prevent contamination through a Wellhead Protection Plan are 
recommended. 

The draft plan identifies gasoline and diesel fuel contamination in an aquifer down 
gradient of the Town's well field. As long as pumping sufficient to change the 
gradient of under ground flows does not occur, migration of the contamination into 
the Town's well field is not expected. The draft plan proposes the installation of 
monitoring wells, the identification of potential sources of pollution, rehabilitation of 
Well No.3, fencing of the wellhead area, and a number of management strategies for 
source water protection. 
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Appendix A 

Chugwater Well and Aquifer Test Results 



Date: 

Tested By: 

Pumping Equipment: 

Monitoring Equipment: 

Pumped Well: 

Flow Rate = 

Static Water Level = 

Radius from Pumped Well = 

Time Since Pumping 
Started (min) 

o 
1.25 

3 
5 
10 
11 
13 
15 
23 
34 
38 
40 
43 
55 
78 
80 
93 
120 
180 
248 
352 
355 
361 

CHUGWATER NO.1 
CONSTANT RATE TEST 

6/26/96 

L. Wester and E. Nowak 

Vertical Lineshaft Turbine 

ACTAT Sounder 
Chugwater Flow Meter 

Same 

157 gpm 

35.45 feet below measuring point (bmp) 

NIA 

Water Level 
(feet bmp) 

35.45 
46.94 
49.88 
50.18 
58.37 
59.3 

58.48 
58.56 
62.1 
63.5 

63.83 

60 
65.17 

65.49 
65.66 
66.36 
66.4 

67.17 

Discharge 
(gpm) 

150 

160 

155 

158 

Drawdown 
(ft) 
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o 
11.49 
14.43 
14.73 
22.92 
23.85 
23.03 
23.11 
26.65 
28.05 

28.38 

24.55 
29.72 

30.04 
30.21 
30.91 
30.95 
31.72 

Comments 
Static, Start Test, Initial Meter = 672389460 

Cascading water 

Adjust senstivity 

Adjusted sensitivity to very fine 

70 psi back pressure (BP) 

72 psi BP 

71 psi BP 
71 psi BP 
70 psi BP Uncertain-pulled sounder from well, probed 
several times. Sensivity very low on sounder. 
68 psi BP 
162-165 gpm 
End Test - Start Recovery, Final Meter = 672446240 



Time Since Pumping 
Started (min) 

361 
362.083 
362.67 
363.25 

364 
364.5 

365.05 
365.62 

366.583 
367.53 

368 
369 
370 
371 
374 
376 
378 

383 
387 
393 
404 
416 

CHUGWATER NO.1 
CONSTANT RATE RECOVERY 

Date: 6/26/96 

Tested By: L. Wester and E. Nowak 

Pumping Equipment: Vertical Line-shaft Turbine 

Monitoring Equipment: ACTA T Sounder 

Town of Chugwater Flow Meter 

Pumped Well: Same 

Flow Rate = 157 gpm 

Static Water Level = 35.45 feet below top of PVC 

Radius from No. 1 = N/A 

Time Since Pumping Water Level 
Stopped (min) (feet below top of PVC) 

0 
1.083 48.94 
1.67 45 
2.25 42.91 

3 41.4 
3.5 40.64 
4.05 40.7 
4.62 39.71 

5.583 39.18 
6.53 38.68 

7 38.16 
8 37.85 
9 37.61 
10 37.4 
13 37.02 
15 36.76 
17 36.57 

22 36.9 
26 36.06 
32 35.81 
43 35.62 
55 35.52 
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Residual 
Drawdown (ft) 

13.49 
9.55 
7.46 
5.95 
5.19 
5.25 
4.26 
3.73 
3.23 
2.71 
2.4 

2.16 
1.95 
1.57 
1.31 
1.12 

1.45 
0.61 
0.36 
0.17 

Comments 

Shut Down Pump, Start Recovery 

0.07 End Recovery 



100 

10 

-E. 
c:: 

~ 1 
"C 
3: 
t!! 
c 

0.1 

0.01 

""I--' 
1'''' 

V 
L 

/ 

./ 
~ 

/ 
L 

V 

1 

CHUGWATER NO.1 
THEIS TYPE CURVE MATCH 

Q= 157 GPM 

J Drawdown Data 

\ 
\ 

• ,.. 
iW 00 
iO ~4~ ~ 10 -~.-----=1"""'" 

~I-
"¥' 

~ 

~ 
V 

l\ 
\ 
\ 

\ 

l Theis Type Curve J 

10 100 

T = 4,857 gpd/ft 
Match Points: 
t = 0.025 min. 
s 3.7 feet 

Note: Drawdown data on plot has been shifted. 
It does not correlate with true time and drawdown 
as shown on test data. 

1000 
Pumping Time (min) 

10000 100000 1000000 



CHUGWATER NO.3 
CONSTANT RATE TEST 

Date: 6/26/96 

Tested By: L. Wester and E. Nowak 

Pumping Equipment: Vertical Line-shaft Turbine 

Monitoring Equipment: ACTAT 300-foot Sounder 
Town of Chugwater Flow Meter 

Pumped Well: Chugwater No.1 

Flow Rate = 157 gpm 

Static Water level = 34.15 feet below measuring point 

Radius from No. 1 = 44 feet 

Time Since Pumping Water Level Drawdown 

Started (min) (feet below measuring point) (Jt) Comments 
0 34.15 0 Static, Start Test 

4.5 34.5 0.35 
5.0833 34.55 0.4 
6.0167 34.56 0.41 
7.133 34.64 0.49 
8.167 34.64 0.49 

9.0833 34.65 0.5 
9.583 34.66 0.51 

10 34.67 0.52 
11.25 34.69 0.54 

12.217 34.7 0.55 
13.5 34.71 0.56 

15.667 34.74 0.59 
18.083 34.76 0.61 

19 34.76 0.61 
24 34.79 0.64 
33 34.83 0.68 
40 34.87 0.72 
55 34.89 0.74 
77 34.92 0.77 
95 34.93 0.78 
120 34.94 0.79 
175 34.96 0.81 
248 34.97 0.82 
354 34.98 0.83 
361 34.99 0.84 End Test, Start Recovery 
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Time Since Pumping 

Started (min) 

361 

361.583 

362.25 

362.83 

363.33 

364.33 

365.83 

367.17 

368.67 

371.083 

373 

376 

379 

383 

388 

394 

404 

416 

CHUGWATER NO.3 

CONSTANT RATE RECOVERY 

Date: 6126196 

Tested By: L. Wester and E. Nowak 

Pumping Equipment: Vertical line-shaft Turbine 

Monitoring Equipment: ACTA T Sounder 

Town of Chugwater Flow Meter 

Pumped Well: Chugwater No.1 

Flow Rate = 157 gpm 

Static Water Level = 34.15 feet below top of PVC 

Radius from No. 1 = 44 feet 

Time Since Pumping Water Level 

Stopped (min) (feet below top of PVC) 

0 34.99 

0.583 34.95 

1.25 34.81 

1.83 34.71 

2.33 34.64 

3.33 34.58 

4.83 34.52 

6.17 34.47 

7.67 34.43 

10.083 34.38 

12 34.36 

15 34.33 

18 34.3 

22 34.26 

27 34.24 

33 34.22 

43 34.18 

55 34.16 
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Residual Comments 

Drawdown (ft) 

0.84 Shut Down Pump, Start Recovery 

0.8 

0.66 

0.56 

0.49 

0.43 

0.37 

0.32 

0.28 

0.23 

0.21 

0.18 

0.15 

0.11 

0.09 

0.07 

0.03 

0.01 End Recovery 
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CHUGWATER NO.1 
CONSTANT RATE TEST WITH NO.2 PUMPING 

Date: 

Tested By: 

Pumping Equipment: 

Monitoring Equipment: 

Pumped Well: 

Flow Rate = 

Static Water Level = 

Radius from No. 1 = 

Time Since Pumping 

Started (min) 

o 
0.25 
0.5 

0.75 
1 

1.5 
2 

2.5 
3 

3.5 
4 

4.5 
5 
6 
7 
8 
9 
10 
12 
14 
16 
18 
20 
25 
30 
35 
40 
50 
60 
75 
90 
105 
120 
135 
165 
225 
265 
275 
285 

7131/96 

J. Wetstein and E. Nowak 

Vertical Line-shaft Turbine 

ACTA T 300-foot Sounder 
Town of Chugwater Flow Meter 

Chugwater No.2 

87gpm 

36.38 feet below measuring point 

88 feet 

Water Level 

(feet below measuring point) 

36.38 
36.45 
36.52 
36.54 
36.55 
36.56 
36.58 
36.58 
36.59 
36.6 

36.61 
36.62 
36.62 
36.63 
36.63 
36.64 
36.64 
36.65 

36.655 
36.66 
36.66 

36.665 
36.67 

36.675 
36.68 
36.68 
36.68 
36.68 
36.69 
36.69 
36.69 
36.69 

36.69 
36.69 
36.69 

36.695 
36.695 
36.69 

Drawdown 

(ft) 
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o 
0.07 
0.14 
0.16 
0.17 
0.18 
0.2 
0.2 

0.21 
0.22 
0.23 
0.24 
0.24 
0.25 
0.25 
0.26 
0.26 
0.27 

0.275 
0.28 
0.28 

0.285 
0.29 
0.295 

0.3 
0.3 
0.3 
0.3 
0.31 
0.31 
0.31 
0.31 

0.31 
0.31 
0.31 

0.315 
0.315 
0.31 

Comments 
Static, Start Test 
Wells shut down at 6:00 A.M. approximately 
3.75 hours before the start of the test. 
Chugwater has been cycling two wells and running 
the No.1 continuously. 
Meter at start = 681339050 

Flow Rate = 95 gpm 

Flow Rate = 86 gpm 

Meter reading = 681349515; flow rate = 86 gpm 

End Test, Start Recovery 
Final Meter Reading = 681363805 



Time Since Pumping 
Started (min) 

285 
285.25 
285.5 

286.25 
286.5 
287 
288 

288.92 
290.7 

292.37 
295 
297 

301.1 
309 
313 

320.5 
332 
336 
345 

CHUGWATER NO.1 
CONSTANT RATE RECOVERY 

Date: 7131196 

Tested By: J. Wetstein and E. Nowak 

Pumping Equipment: Vertical Line-shaft Turbine 

Monitoring Equipment: ACTA T 150-foot Sounder 
Town of Chugwater Flow Meter 

Pumped Well: Chugwater No.2 

Flow Rate = 87 gpm 

Static Water Level = 36.38 feet below measuring point 

Radius from No. 1 = 88 feet 

Time Since Pumping 
Stopped (min) 

o 
0.25 
0.5 
1.25 
1.5 
2 
3 

3.92 
5.7 

7.37 
10 
12 

16.1 
24 
28 

35.5 
47 
51 
60 

Water Level 
(feet below top of PVC) 

36.69 
36.62 
36.56 
36.5 

36.495 
36.49 
36.47 
36.46 
36.44 
36.43 
36.42 
36.41 
36.4 

36.39 
36.38 
36.37 

36.355 
36.35 

36.345 
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Residual 
Drawdown (ft) 

Comments 

0.31 shut bown Pump, Start Recovery 
0.24 
0.18 
0.12 
0.115 
0.11 
0.09 
0.08 
0.06 
0.05 
0.04 
0.03 
0.02 
0.01 
o 

-0.01 
-0.025 
-0.03 
-0.035 

Still Recovering from pumping prior to start 
of the pump test 

End Recovery 
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CHUGWATER NO.3 
CONSTANT RATE TEST WITH NO.2 PUMPING 

Date: 

Tested By: 

Pumping Equipment: 

Monitoring Equipment: 

Pumped Well: 

Flow Rate = 
Static Water Level = 

Radius from No. 1 = 

Time Since Pumping 

Started (min) 
0.33 

1 
1.58 

2 
3 
4 

4.83 
8 
12 
15 
19 
25 
30 
37 
50 
60 
75 
105 
135 
165 
225 
265 
284 
285 

7131/96 

J. Wetstein and E. Nowak 

Vertical Line-shaft Turbine 

ACTAT 300-foot Sounder 
Town of Chugwater Flow Meter 

Chugwater No.2 

87gpm 

35.19 feet below measuring point 

87 feet 

Water Level 

(feet below measuring point) 

35.28 
35.31 
35.32 
35.33 
35.34 
35.34 
35.34 
35.36 
35.36 
35.37 
35.37 
35.38 
35.38 
35.38 
35.39 
35.39 
35.39 
35.4 
35.4 
35.4 
35.4 
35.4 
35.4 

Drawdown 
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(ft) Comments 
0.09 Static, Start Test 
0.12 
0.13 
0.14 
0.15 
0.15 
0.15 
0.17 
0.17 
0.18 
0.18 
0.19 
0.19 
0.19 
0.2 
0.2 
0.2 

0.21 
0.21 
0.21 
0.21 
0.21 
0.21 

End Test, Start Recovery 



Time Since Pumping 

Started (min) 

287 

287.5 

288 

289 

290 

291 

294 

299 

303 

307 

315 

320 

330 

345 

CHUGWATER NO.3 

CONSTANT RATE RECOVERY 

Date: 7131/96 

Tested By: J. Wetstein and E. Nowak 

Pumping Equipment: Vertical Line-shaft Turbine 

Monitoring Equipment: ACTA T 300-foot Sounder 

Town of Chugwater Flow Meter 

Pumped Well: Chugwater No.2 

Flow Rate = 87gpm 

Static Water Level = 35.19 feet below measuring point 

Radius from No. 1 = 87 feet 

Time Since Pumping Water Level 

Stopped (min) (feet below top of PVC) 

2 35.26 

2.5 35.25 

3 35.24 

4 35.24 

5 35.23 

6 35.23 

9 35.22 

14 35.2 

18 35.21 

22 35.2 

30 35.18 

35 35.18 

45 35.16 

60 35.15 
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Residual Comments 

Drawdown (ft) 

0.07 Shut Down Pump. Start Recovery 

0.06 

0.05 

0.05 

0.04 

0.04 

0.03 

0.01 

0.02 

0.01 

-0.01 

-0.01 

-0.03 

-0.04 End Recovery 
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Appendix B 

SE~ List of Wells Near Chugwater 



SEC LIST 

STATIC 
PERMIT USE. PRIORITY ACTUAL WELL WATER 

TWP RNG SEC QTR-QTR PERMIT STATUS CODE APPLICANT NAME FACILITY NAME DATE YIELD DEP DEPTH LOG. CHEM 

21 66 29 NENW P11542P STO JOHN J. KENNEDY J.J. #2 9/30/52 1.50 170.00 ONK NO NO 
21 66 29 SWSW P13480P DOM W.J. BROWN HOUSE WELL #1 1131/49 20.00 -1.00 UNK NO NO 
21 66 29 SWSW P13481P DOM W.J. BROWN MOXLEY HOUSE WELL #1 1131/49 20.00 -1.00 UNK NO NO 
21 66 29 SWSW P13487P DOM W.J. BROWN BROWN RANCH #5 6112153 20.00 20.00 5.00 YES NO 
21 66 30 NWNE P64071W STO WALTER EBEL EBEL#1 5127/83 15.00 198.00 120.00 YES NO 
21 66 30 NWSE P93365W A&C MIS WY. DEPT. OF TRANSPORTATION CHUGWATER MAINT. CAMP #1 11110/93 0.00 52.00 26.70 YES NO 
21 66 30 NWSE P93411W A&C MIS WY. DEPT. OF TRANSPORTATION CHUGWATER MAINT. CAMP #2 11/12193 0.00 41.00 25.50 YES NO 
21 66 30 NWSE P93412W A&C MIS WY. DEPT. OF TRANSPORTATION CHUGWATER MAINT. CAMP #3 11/12193 0.00 51.00 34.10 YES NO 
21 66 30 NWSE P93413W A&C MIS WY. DEPT. OF TRANSPORTATION CHUGWATER MAINT. CAMP #4 11112193 0.00 51.00 30.00 YES NO 
21 66 30 NWSW P28196W DOM R.E. MCPHEE EM CRAWFORD #1 1012174 15.00 150.00 60.00 NO NO 
21 66 30 SESW P22C UNA RAI THE COLORADO & SOUTHERN RAILWAY CO. CHUGWATER 12131132 300.00 35.00 20.00 YES 
21 66 30 SESW P7651OW MON WHEATLAND COOPERATIVE ASSOCIATION MW#4 3/14/88 0.00 30.00 23.30 YES NO 
21 66 30 SESW P76511W MON WHEATLAND COOPERATIVE ASSOCIATION MW#5 3/14188 0.00 30.00 23.30 YES NO 
21 66 30 SESW P76512W MON WHEATLAND COOPERATIVE ASSOCIATION MW#6 3/14/88 0.00 30.00 23.30 YES NO 
21 66 30 SESW P76513W MON WHEATLAND COOPERATIVE ASSOCIATION MW#7 3/14/88 0.00 30.00 23.30 YES NO 
21 66 30 SESW P76514W MON WHEATLAND COOPERATIVE ASSOCIATION MW#8 3/14/88 0.00 30.00 23.30 YES NO 
21 66 30 SESW P76515W MON WHEATLAND COOPERATIVE ASSOCIATION MW#9 3/14/88 0.00 30.00 23.30 YES NO 
21 66 30 SESW P77844W MON DEPT. OF ENVIRONMENTAL QUALITY WQD1 8/19/88 0.00 30.00 28.00 YES YES 
21 66 30 SESW P77845W MON DEPT. OF ENVIRONMENTAL QUALITY WQD2 8119/88 0.00 40.00 25.91 YES YES 
21 66 30 SESW P77846W MON DEPT. OF ENVIRONMENTAL QUALITY WQD3 8119/88 0.00 37.50 26.44 YES YES 
21 66 30 SESW P78983W MON WHEATLAND COOPERATIVE ASSOCIATION MW10 1/25/89 0.00 30.00 23.30 YES NO 
21 66 30 SESW P78984W MON WHEATLAND COOPERATIVE ASSOCIATION MW11 1/25/89 0.00 30.00 23.30 YES NO 
21 66 30 SESW P78985W MON WHEATLAND COOPERATIVE ASSOCIATION MW12 1/25/89 0.00 30.00 23.30 YES NO 
21 66 30 SWNW P24968P STO ALVA E. & FAYE L. MILLER MILLER #1 11/9173 4.00 -1.00 UNK NO NO 
21 66 30 SWSE P13482P STO W.J. BROWN ROPING WELL #1 1131/53 20.00 -1.00 UNK NO NO 
21 66 30 SWSW P1393W MUN TOWN OF CHUGWATER #1 12114/64 30.00 80.00 40.00 YES NO 
21 66 30 SWSW P1394W MUN TOWN OF CHUGWATER #2 12114/64 60.00 80.00 40.00 YES NO 
21 66 30 SWSW P1395W UNA MUN TOWN OF CHUGWATER #3 12114/64 90.00 128.00 40.00 YES NO 
21 66 30 SWSW P78781W CAN MON WATER QUALTIY DIVISION WQD4 12123/88 
21 66 30 SWSW P78782W CAN MON WATER QUALTIY DIVISION WQD5 12123/88 
21 66 30 SWSW P78783W CAN MON DEPT. OF ENVIRONMENTAL QUALTIY WQD6 12123/88 
21 66 30 SWSW P81040W CAN MIS CHUGWATER STANDARD CS 1 10/12189 
21 67 25 NENE P20677P STO LAURAA. ASH ASH #1 12131/14 7.50 227.00 UNK NO NO 
21 67 25 NESW P20678P STO LAURA A. ASH GOULD #1 12131/15 25.00 165.00 UNK NO NO 
21 67 25 SESE P20679P STO LAURA A. ASH IRELAND #2 12131/11 25.00 80.00 50.00 NO NO 
21 67 25 SESE P79105W CAN MON WY. STATE HIGHWAY DEPT. CHUGWATER REST AREA #1 2117189 
21 67 25 SESE P80470W ADJ MIS WY. STATE HIGHWAY DEPT. CHUGWATER REST AREA #1 8/10/89 25.00 137.00 60.00 YES YES 
21 67 25 SWSE P20680P STO LAURAA. ASH IRELAND #1 12131/08 7.50 160.00 140.00 NO NO 
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Appendix C 

Chugwater Water Supply Study 
Cost Estimate: Re~lacement Well in Existing Well Field 

Item Unit Quantity Unit Cost Total Cost 

Well 
Mobilization/Demobilization LS LS $5,000.00 $5,000.00 
Drill 17 1/2-lnch Diameter Hole LF 120 $24.00 $2,880.00 
Furnish & Install Nominal 12-Casing LF 100 $27.00 $2,700.00 
Furnish & Install 12-lnch Pipe Size Stainless Steel Screen LF 20 $100.00 $2,000.00 
Furnish & InstaIl1/4X3/8-lnch Formation Stabilizer LF 100 $6.50 $650.00 
Furnish & Install Cement Seal LF 20 $12.00 $240.00 
Development with Rig Hours 24 $175.00 $4,200.00 
Furnish & Install Test Pump LS LS $2,000.00 $2,000.00 
Conduct Pumping Test Hours 80 $50.00 $4,000.00 

.-
Pump Station 
Pump LS LS $8,000.00 $8,000.00 
Piping LS LS $4,000.00 $4,000.00 
Building LS LS $8,000.00 $8,000.00 
Electrical & Controls LS LS $4,000.00 $4,000.00 

.. -
Construction Cost Subtotal #1 $47,670.00 
Engineering Cost = CCS#1 x 10% $4,767.00 
Subtotal #2 $52,437.00 
Contingency = Subtotal #2 x 15% $7,866.00 

Construction Cost Total $60,303.00 
Preparation of Final Designs $5,000.00 
Permitting and Mitigation $1,000.00 
Legal Fees $1,000.00 
Acquisition of Access & Right-of-Way $0.00 

Project Cost Total $67,303.00 
Use $68,000.00 
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Appendix C 

Chugwater Water Supply Study 
Cost Estimate: Re~lacement Well Near Pro~osed Tank 

Item Unit Quantity Unit Cost Total Cost 

Well 
Mobilization/Demobilization LS LS $5,000.00 $5,000.00 
Drill Pilot Hole LF 270 $9.50 $2,565.00 
Conduct Geophysical Log LS LS $1,800.00 $1,800.00 
Ream Pilot Hole to 17 1/2 Inch Diameter Hole LF 270 $24.00 $6,480.00 
Furnish & Install Nominal 12-Casing LF 250 $27.00 $6,750.00 
Furnish & Install 12-lnch Pipe Size Stainless Steel Screen LF 20 $100.00 $2,000.00 
Furnish & Install 1/4X3/8-lnch Formation Stabilizer LF 230 $6.50 $1,495.00 
Furnish & Install Cement Seal LF 20 $12.00 $240.00 
Development with Rig Hours 24 $175.00 $4,200.00 
Furnish & Install Test Pump LS LS $2,000.00 $2,000.00 
Conduct Pumping Test Hours 80 $50.00 $4,000.00 

Pump Station 
Pump LS LS $10,000.00 $10,000.00 
Piping LS LS $5,000.00 $5,000.00 
Building LS LS $8,000.00 $8,000.00 
Electrical & Controls LS LS $10,000.00 $10,000.00 

Construction Cost Subtotal #1 $69,530.00 
Engineering Cost = CCS#1 x 10% $6,953.00 
Subtotal #2 $76,483.00 
Contingency = Subtotal #2 x 15% $11,472.00 

Construction Cost Total $87,955.00 
Preparation of Final Designs $7,000.00 
Permitting and Mitigation $1,000.00 
Legal Fees $1,000.00 
Acquisition of Access & Right-of-Way $2,000.00 

Project Cost Total $98,955.00 
Use $100,000.00 
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Appendix C 

Chugwater Water Supply Study 
Cost Estimate: Wellhead Protection Plan 

Item Unit Quantity Unit Cost Total Cost 

Monitor Wells Ea 2 $2,000.00 $4,000.00 
Fence LF 1000 $8.00 $8,000.00 
Well No.3 Rehabilitation LS LS $11,000.00 $11,000.00 
Security LS LS $1,000.00 $1,000.00 

Construction Cost Subtotal #1 $24,000.00 
Engineering Cost = CCS#1 x 10% $2,400.00 
Subtotal #2 $26,400.00 
Contingency = Subtotal #2 x 15% $3,960.00 

Construction Cost Total $30,360.00 
Preparation of Final Designs $2,000.00 
Permitting and Mitigation $500.00 
Legal Fees $0.00 
Acquisition of Access & Right-of-Way $0.00 

Project Cost Total $32,860.00 
Use $33,000.00 
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Appendix C 

Chugwater Water Supply Study 
Cost Estimate: Chlorination at Existing Well Field 

Item Unit Quantity Unit Cost Total Cost 

Chlorinator LS LS $5,000.00 $5,000.00 
Building LS LS $8,000.00 $8,000.00 
Pressure Tank LS LS $10,000.00 $10,000.00 
Piping LS LS $4,000.00 $4,000.00 

Construction Cost Subtotal #1 $27,000.00 
Engineering Cost = CCS#1 x 10% $2,700.00 
Subtotal #2 $29,700:~ 
Contingency = Subtotal #2 x 15% $4,455.00 

Construction Cost Total $34,155.00 
Preparation of Final Designs $3,500.00 
Permitting and Mitigation $1,000.00 
Legal Fees $0.00 
Acquisition of Access & Right-of-Way $0.00 

Project Cost Total $38,655.00 
Use $40,000.00 
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Appendix C 

Chugwater Water Supply Study 
Cost Estimate: Tank Rehabilitation 

Item Unit Quantity Unit Cost Total Cost 

New Roof with 4" Insulation & Gravel LS LS $10,000.00 $10,000.00 
New Valves and Outlet Pipes LS LS $12,000.00 $12,000.00 
6' Chain link Fence LS LS $4,000.00 $4,000.00 
Regrade Service Road & New Gate LS LS $1,500.00 $1,500.00 

Construction Cost Subtotal #1 $27,500.00 
Engineering Cost = CCS#1 x 10% $2,750.00 
Subtotal #2 $30,250.00 
Contingency = Subtotal #2 x 15% $4,538.00 

Construction Cost Total $34,788.00 
Preparation of Final Designs $3,500.00 
Permitting and Mitigation $1,000.00 
Legal Fees $1,000.00 
Acquisition of Access & Right-of-Way $0.00 

Project Cost Total $40,288.00 
Use $40,000.00 
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Appendix C 

Chugwater Water Supply Study 
Cost Estimate: Transmission Main 

Item Unit Quantity Unit Cost Total Cost 

10" Transmission Main LF 1100 $20.00 $22,000.00 
8" Transmission Main LF 1300 $15.00 $19,500.00 
10" X8" X8"'Wye" LS LS $3,000.00 $3,000.00 
8" Pipe LF 1250 $18.00 $22,500.00 
Pavement Repair LF 450 $50.00 $22,500.00 
Well Field Connections LS LS $5,000.00 $5,000.00 

Construction Cost Subtotal #1 $94,500.00 
Engineering Cost = CCS#1 x 10% $9,450.00 
SUbtotal #2 $103,950.00 
Contingency = Subtotal #2 x 15% $15,592.50 

Construction Cost Total $119,542.50 
Preparation of Final Designs $8,000.00 
Permitting and Mitigation $1,000.00 
Legal Fees $1,000.00 
Acquisition of Access & Right-of-Way $1,000.00 

Project Cost Total $130,542.50 
Use $130,000.00 
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Appendix C 

Chugwater Water Supply Study 
Cost Estimate: 1001000 Gallon Concrete Storage Tank 

Item Unit Quantity Unit Cost Total Cost 

Tank Foundation lS lS $10,000.00 $10,000.00 
Concrete Tank lS lS $235,000.00 $235,000.00 
Piping lS LS $15,000.00 $15,000.00 

Construction Cost Subtotal #1 $260,000.00 
Engineering Cost = CCS#1 x 10% $26,000.00 
Subtotal #2 $286,000.00 
Contingency = Subtotal #2 x 15% $42,900.00 

Construction Cost Total $328,900.00 
Preparation of Final Designs $20,000.00 
Permitting and Mitigation $2,000.00 
Legal Fees $1,000.00 
Acquisition of Access & Right-of-Way $2,000.00 

Project Cost Total $353,900.00 
Use $350,000.00 
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Appendix C 

Chugwater Water Supply Study 
Cost Estimate: 1001000 Gallon Steel Storage Tank 

Item Unit Quantity Unit Cost Total Cost 

Tank Foundation LS LS $50,000.00 $50,000.00 
Steel Tank LS LS $110,000.00 $110,000.00 
Piping LS LS $15,000.00 $15,000.00 

Construction Cost Subtotal #1 $175,000.00 
Engineering Cost = CCS#1 x 10% $17,500.00 
Subtotal #2 $192,500.00 
Contingency = Subtotal #2 x 15% $28,875.00 

Construction Cost Total $221,375.00 
Preparation of Final Designs $18,000.00 
Permitting and Mitigation $2,000.00 
Legal Fees $1,000.00 
Acquisition of Access & Right-of-Way $2,000.00 

Project Cost Total $244,375.00 
Use $245,000.00 
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Appendix C 

Chugwater Water Supply Study 
Cost Estimate: New Transmission Main From West Tank 

Item Unit Quantity Unit Cost Total Cost 

10" Water Main LF 2400 $20.00 $48,000.00 
8" Water Main LF 1100 $15.00 $16,500.00 
10" X 8" X 8" "Wye" LS LS $3,000.00 $3,000.00 
16" Casing Pipe LF 140 $25.00 $3,500.00 
Asphalt Road Patch SY 200 $30.00 $6,000.00 
Tratfic Control LS LS $8,000.00 $8,000.00 

Construction Cost Subtotal #1 $85,000.00 
Engineering Cost = CCS#1 x 10% $8,500.00 
Subtotal #2 $93,500.00 
Contingency = Subtotal #2 x 15% $14,025.00 

Construction Cost Total $107,525.00 
Preparation ot Final Designs $8,600.00 
Permitting and Mitigation $1,000.00 
Legal Fees $2,000.00 
Acquisition ot Access & Right-ot-Way $5,000.00 

Project Cost Total $124,125.00 
Use $125,000.00 
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Numerical Model 



Numerical Model 

Zone 2, the Attenuation Zone, is intended to protect the well from contact with 
pathogenic microorganisms from a source located close to the well and to provide 
emergency response time to implement contingency plans should a chemical 
contaminant be introduced into the aquifer. Ideally, this zone would be based on a 
time-of-travel (TOT) delineation, typically the 180 day TOT or greater. However, 
because of the large discrepancy between the hydraulic conductivity of the gravel 
aquifer and that of the surrounding siltstone, clays and finer sand units, it is theorized 
that the gravel aquifer will behave much like a conduit in the near vicinity of the wells. 
In a homogeneous, isotropic aquifer system with no groundwater gradient, the area 
defined by the travel time will be a circular zone around the well. However, because 
of the theorized limited conduit system sourcing the Chugwater wells, the travel path 
of the majority of the water will probably be constrained within the high conductivity 
gravels. A simple numerical model was prepared to verify this assumption. 

The configuration of the model grid is shown in Figure 5. The model was a two layer 
system where the upper layer was intended to represent the confining layer whose 
top was defined by the water table elevation. Within this top layer was a section 
meant to represent the Chugwater Creek alluvium and the gravel lens identified by 
the WDEQ in their study of south Chugwater. This section was modeled as 
extending down to the top of the second layer - the confined aquifer system 
penetrated by the Chugwater Municipal wells (Figure 6). The second layer was 
assumed to be flat with a thickness of seven feet and a top elevation equal to that 
of the elevation of the top of the perforated interval in the Chugwater wells 
(approximately 5230 feet, MSL). The gravel aquifer was modeled as a high 
conductivity zone 300 feet wide running in an east-west direction across the model 
area through the Chugwater wells (Figure 7). 

The numerical model used was Visual Modflow by Waterloo Hydrogeologic. It is the 
USGS Modflow program with a pre-processor and post-processor package that allows 
more of a visual interpretation of the results and data entry. Chugwater Creek was 
modeled using the Modflow river package, and the boundaries of the top layer on the 
west, north and south borders were modeled as general head boundaries. These 
same borders on the second layer were modeled as constant head boundaries. 
Defining the outer edges of the confined layer as constant head cells was thought to 
be acceptable because of the lack of stress on the aquifer. It was postulated that the 
potentiometric surface would remain relatively constant in the vicinity of the borders 
due to this lack of stress. These model parameters maintained the configuration of 
the potentiometric surface during a steady-state simulation without the Chugwater 
wells active. 
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Particle tracking and TOT distances were calculated using the USGS Modpath 
program. The Chugwater wells were modeled as producing both 120,000 gallons per 
day (gpd), which was assumed to be an average value for the projected population 
of 300 people with an average demand of 400 gallons per capita per day (gpcd), and 
at 600,000 gpd, which simulates the existing wells producing at their current 
maximum capacity of 320 gpm plus an additional well pumping at 80 gpm. The 
model was run at steady-state conditions, and the resulting drawdown and 180 day 
TOT particle pathlines for the 600,000 gpd run are shown in Figures 8 and 9, 
respectively. The restriction of the cone of depression depicted in Figure 8 shows the 
impact that Chugwater Creek and the high conductivity sands and gravels identified 
by WDEQ have on the groundwater supply to the Chugwater wells. The positive 
recharge boundary represented by the Chugwater Creek alluvium and these 
permeable units restricts the areal extent of aquifer required to supply the Chugwater 
wells. Note also that the configuration of the cone of depression is established by 
the orientation of the main gravel lens penetrated by the Chugwater wells. 

The particle travel paths also show the impact that the gravel zone has on the 
origination of the water produced by the Chugwater wells. Figure 9 represents the 
180 day TOT when the wells are producing 600,000 gpd. Note that most of the flow 
is from the gravel zone with a small amount being recharged from the Chugwater 
Creek area. When the average day pumping rate of 120,000 gpd is simulated, all of 
the flow to the wells in the 180 day TOT area is from the gravel zone. Only the 180 
day TOT is shown on Figure 9. The 5-year TOT could not be shown as the edge of 
the model area was encountered in a TOT relating to 200 days. 

The intent of this modeling exercise was not to try and accurately delineate zone 2, 
but to try and determine just how sensitive the particle tracking may be to the gravel 
zone. Based on the results of the model, it is apparent that the trend, thickness and 
width of the gravel layer penetrated by the Chugwater wells must be better defined 
to establish zone 2 based on a TOT criteria. As mentioned previously, this is a very 
simplified hydrogeologic representation. Based upon borehole and monitoring weH 
data gathered by the Wyoming Department of Environmental Quality in the southeast 
corner of the Town of Chugwater for a diesel/gasoline contamination investigation, 
the areal extent of the gravel layer could be greater than represented by this 
simplistic model and the groundwater flow better represented by diffuse flow 
characteristics. 
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