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I. INTRODUCTION 

1.1 Authorization and Purpose 

This Level I - Water Supply Master Plan for the Town of Hartville has been completed in 
accordance with the Contract between the Wyoming Water Development Commission and 
TST Inc. of Denver, dated June 2, 1995. The purpose of this project is to determine the 
condition and remaining useful life of the water supply, storage, transmission, and 
distribution system for the Town, and to determine the cost of necessary repairs, 
replacement, or rehabilitation of the system to serve the existing and future demands of the 
community. 

1.2 Project Location and Summary of Existing Issues 

The Town of Hartville is located in the northeastern portion of Platte County, Wyoming. 
Platte County is situated in the southeastern quarter of the State, within Wyoming's Great 
Plains region. Hartville's closest neighboring small community is Guernsey (population 
approximately 1,100), which is located approximately 6 miles south by way of Highway 270 
(see Figure 1-1, Guernsey IHartville Vicinity Map). 

Hartville, Wyoming's oldest incorporated town, had a recorded 1990 census population of 
78, consisting primarily of retired citizens. Hartville was first settled in the 1870's by 
prospectors mining for gold, silver, copper, onyx, and iron. The Sunrise iron ore mining 
operation, located one mile east of Hartville, was established in the late 1800's, and grew 
to become a thriving company town. The economic base of the Town of Hartville was 
closely tied to Sunrise; when the mine closed in 1980, Sunrise became an abandoned and 
vacant ghost town, and the area's major source of employment, and demand for consumer 
services, was lost. 

Most of the Town infrastructure, including the water system, was constructed in the early 
1900's to support the growing mining town. The water distribution system is currently 
considered to be in very poor condition. Maintaining the aging water system consumes the 
majority of the Town's maintenance personnel labor and budget. 

Isolation valves cannot be found or are inoperable, and therefore specific locations within 
the distribution system cannot be isolated for repairs or maintenance. Repairs are currently 
made by isolating the system at the storage tanks, and draining the entire distribution system. 
The original pipeline was apparently poorly constructed, and numerous pipeline breaks and 
repairs occur. Much of the system is very shallow and subject to freezing, further increasing 
the opportunity for line breaks and subsequent repairs. 
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The Town does not have up-to-date Town Maps or water system maps. It is impossible to 
determine if the distribution system is looped and therefore hydraulic modeling to assess the 
delivery capacity and performance of the system cannot be performed. 

Hartville's water supply originates from two wells located approximately four and one-half 
miles to the south. The area, locally known as Kelly's Park, is adjacent to the North Platte 
River and within the river's floodplain. The water quality from the wells is considered good 
and complies with the primary drinking water standards of the Environmental Protection 
Agency (EPA) Safe Drinking Water Act (SDWA). Hartville has noticed seasonal changes 
in the water quality, and has correlated the fluctuations with the surface water quality of the 
North Platte River. The water supply is disinfected at the wellhead by the addition of 
chlorine bleach and delivered to the Town's distribution and storage system by 6 miles of 
6-inch diameter reinforced PVC transmission pipeline located in Hartville Canyon. 

In early July of 1995 flooding occurred in the Hartville Canyon drainage that exposed and 
subsequently destroyed a section of the PVC transmission line. The Town's existing potable 
water storage reservoirs were approximately three-quarters full, and provided some rationed 
water supplies. Due to poor working conditions (continued flooding), difficulty in repairing 
the pipe material and adequately flushing the repaired pipe, the residents of Hartville were 
without a reliable drinking water source for approximately two weeks. Rationed water from 
the storage tank reserves was supplemented by a water tank truck parked in the center of the 
Town. This incident clearly demonstrated the vulnerability and weakness of Hartville's 
water supply, transmission, and storage system. 

1.3 Project Approach 

The work within this Level I Master Plan Study shall be organized to address the following 
project priorities: 

• Develop a separate redundant or reserve water supply which is located closer 
to the Town. The status of the new water supply (primary versus reserve) will 
be determined based on the conditions determined by the source, such as 
location and potential yield. The two alternate sources being reviewed include 
the Sunrise Mine, and a new well located within the Town boundaries. 

• Dependent upon the selection of a new water supply, recommend 
improvements required to continue to utilize the Kelly's Park wells as either 
a primary or reserve water supply source. 
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• Develop a new water distribution system that would maxumze the water 
system's available delivery capacity, improve fire flows for residential and 
commercial fire protection, improve reliability and reduce maintenance costs. 

• Develop a funding and financing plan that can support the recommended 
improvements without a severe economic burden upon the existing consumers. 
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II. PROJECT MEETINGS 

2.1 General 

Several meetings were scheduled during the progress of this project to provide all potentially 
affected parties an opportunity to offer their input. Meetings to coordinate project activities 
and to receive project direction were scheduled with the Wyoming Water Development 
Commission or the Town of Hartville. 

2.2 Scoping Meeting 

A scoping meeting was held on June 13, 1995 in Hartville to initiate the project, to introduce 
the Town to the project team, and to present the project approach. This meeting was also 
used to offer the Town the opportunity to provide input to the project team. Present for the 
scoping meeting were: 

• Town of Hartville: Town Council and Mayor-Elect Mr. Darrell Offe 
• Wyoming Water Development Commission: Mr. Evan Green 
• TST Inc. of Denver: Mr. Robert Takeda, P.E. 
• Rio Verde Engineering: Mr. Mark Eatinger, P.E. 
• Weston Engineering Inc.: Mr. Todd Jarvis, P.G. 

TST is the prime contractor with the Wyoming Water Development Commission and retained 
the services of Rio Verde and Weston as subcontractors for this project. TST's 
responsibility is to serve as the prime consultant for the Project, and TST is responsible for 
the scheduling, directing and quality control of all work performed for this project. TST's 
technical role includes Primary Engineer on all work related to the evaluation of the water 
disinfection and treatment, storage, conveyance systems, and the development of the Water 
Supply Master Plan. TST personnel were directly involved in the preliminary design of the 
system improvements, cost estimates, report preparation and coordination with local 
agenCIes. 

Rio Verde's primary responsibility was to assist TST in gathering and organizing local 
records and documents. RVE also worked closely with TST to develop the preliminary 
designs of the proposed water distribution system. 

Weston was assigned to the technical tasks related to the evaluation and development of 
groundwater supplies. 
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2.3 Coordination and Field Meetings 

A brief summary of the meetings held during the course of the project is presented below: 

July 12. 1995 - Project Meeting 

This meeting, between TST, Weston, and Evan Green of the Wyoming Water Development 
Commission, was called to discuss the circumstances and implications of the recent break 
in Hartville's water transmission line. Earlier this month, regional flooding in the Hartville 
Canyon and North Platte River area had inundated the well houses at Kelly's Park, exposed 
several reaches of the transmission line, and actually severed the transmission line. It was 
discovered that the transmission pipeline was extremely difficult to repair, and the pipeline 
material is no longer manufactured. Specially ordered reinforcement sleeves were used to 
allow ductile iron pipe for repair. 

Conversations with Town personnel and Council members that took place during the pipeline 
failure and subsequent repair revealed that the existing Town distribution system is also in 
extremely poor condition. The Town could not close valves and open hydrants to blow-off 
the transmission line after the repairs were made, and none of the distribution valves appear 
to work. 

At the July 12th project meeting it was agreed that the Town's distribution system required 
replacement, and did not warrant further evaluation. It was also agreed that the transmission 
line failure indicated that the project should emphasize locating a new water supply source 
closer to the Town. Utilizing the groundwater collected in the abandoned Sunrise Mine 
would be examined as a potential source. 

The Scope of Work for the project was also modified at this time to delete the proposed 
Microscopic Particulate Analysis (MPA) test on Guernsey's Well No. 1 and substitute a 
water chemistry test for one of the Hartville wells. This was proposed due to the discovery 
that the Hartville wells are located on a former smelter site (and the proposal to abandon 
Guernsey W ell No. 1 due to age, condition and poor location for well servicing and 
vulnerability to potential containment sources). 

July 19. 1995 - Hartville Site Meeting 

The project team, the Hartville Town Council, and Mr. Evan Green of the Wyoming Water 
Development Commission met in Hartville to discuss the project status and also to introduce 
the potential of utilizing the Sunrise Mine as a water source. The Town Council did not 
think that the community would object to using the mine water, as long as water quality tests 
confirmed its' safety as a drinking water source. The Town Council did voice a preference 
for locating a new water supply as close to the Town as possible, and preferably within the 
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Town limits. Previous wells and spring locations within the Town were discussed. A tour 
of the Sunrise Mine site and a field discussion of the location of possible wells into the mine 
tunnels followed. 

September 14, 1995 - Project Meeting 

TST, Weston, Mayor Darrell Offe and Councilman Johnny Chiamulon of Hartville, and 
Evan Green (WWDC) attended this project status review meeting held at the TST ·offices in 
Fort Collins, Colorado. After a general project status and management report by TST, the 
preliminary findings for a new Hartville water supply source were discussed. Hartville re
emphasized their desire for a well located within the Town limits. It was clarified that this 
Level I study did not have enough information to absolutely identify the recommended water 
source for Hartville, but alternatives for a future Level IT study would be identified. 
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III. SERVICE AREA 

3.1 Population 

The Town of Hartville is not currently experiencing development or growth pressures. In 
fact, the Town has experienced a continual decrease in population ever since the Sunrise 
Mine was closed in 1980. 

The Wyoming Department of Administration and Information supplied the following 
population figures for Hartville and the surrounding area, as shown in Table 3-1 below: 

Table 3-1 

I Area Population Trends I 
Region 1990 1995 2000 2005 

(Census) (Forecast) (Forecast) (Forecast) 

Platte County 8,245 8,390 8,660 9,010 

Town of 1,155 1,176 1,214 1,263 
Guernsey 

Town of 78 77 79 83 
Hartville 

The Town of Hartville does not have additional data or planning studies and therefore relies 
on the baseline data as published above. The Wyoming Water Development Commission 
recommends projecting population and water demand using a 25 year planning horizon, 
which would be out to the year 2020. By reviewing the limited baseline data, the very 
limited growth in the Hartville, and the population demographics (a majority of retired 
citizens) it appears reasonable to assume a population of 100 for the year 2020. 

3.2 Service Area 

It is anticipated that the service area will remain as the existing incorporated boundaries of 
the Town (see Figure 3-1). There are no land use plans developed to address the future 
growth of the town. It is presumed that any immediate growth would include achieving full 
occupancy of the existing three to four vacant dwellings, and/or construction on the three 
currently platted but undeveloped residential lots . 

There are two potential developments outside of the Town limits that could impact the 
economic and population growth of Hartville: the development of the Sunrise Mine site as 
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a recreational use site; and the development of the Town of Guernsey proposed Industrial 
Park site. Hartville is not actively participating in either of these potential developments. 

The development of the Sunrise site is in the conceptual stages, and no information is 
available to actually assess the impact on Hartville. If the re-development of the Sunrise area 
was to offer increased employment opportunities, or become a tourist destination, it is logical 
that Hartville would realize some economic impact, at a minimum, from the increased traffic 
on Highway 270. 

The Town of Guernsey is in the process of constructing and actively promoting the Guernsey 
Industrial Park. This 84 acre site is located 6 miles south of Hartville, at the intersection 
of Highways 270 and 26. Guernsey is hoping to attract light industry to provide employment 
opportunities and stimulate economic growth in it's town. The success of the Industrial Park 
could stimulate an increase in population within the entire region and therefore impact the 
Town of Hartville. 

A third factor that may affect the delineation of a future service area, but one that also 
cannot be defined at this time, would be associated with the final recommendation for the 
location of the primary water supply source for the Town of Hartville. One alternative for 
a primary water source involves pumping water from the abandoned Sunrise Mine tunnels. 
If a primary water supply source was developed at the Sunrise site, it may be logical to 
include the Sunrise area within the Hartville service area. The final determination of the 
proposed service area limits should be made during a Level II study. 
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IV. EVALUATION OF WATER SUPPLY 

4.1 Existing Water Supply Conditions 

Information regarding the history and present condition of the various wells and springs 
which serve or have served as a water supply for the Town of Hartville is presented below. 
This section summarizes the water source history and associated historic well and aquifer 
testing data, if any. A cursory summary of the miscellaneous water quality and 
microbiological testing data for the water sources is also presented in this section. No 
intrusive studies using borehole videotaping, cement bond logging, or well and aquifer testing 
were completed during the course of this study. One water sample was collected from one 
of the existing water sources as part of this investigation. 

4.2 Wells 

4.2.1 Kelly's Park No. 7 (UW 56437) 

Well History. Development of Kelly's Park No.7 was apparently preceded by several test 
wells in widely scattered areas. Applications for permits for some of these wells are on file 
at the State Engineer's Office. All have been abandoned or canceled. The applications 
include four wells near Hartville in Section 12 (UW 39165, UW 44216, UW 44217, UW 
44218). According to long-time resident Johnny Chiamulon, a water-witcher was used to 
site one of these wells across the highway from Town Spring No.2. One application is for 
a well in Sparks Canyon (UW 43884), possibly near the spring portrayed on the topographic 
map. Three applications are for wells in Tertiary rocks in Section 19, T 27 N, R 65 W (UW 
42201, UW 42202, and UW 42203). 

Information on Kelly's Park No.7 is derived solely from the "Statement of Completion" on 
file at the State Engineer's Office because no files on the well are apparently maintained by 
the Town. The well was completed Apri114, 1980 but the "Statement of Completion" was 
not submitted until Apri115, 1982. Figure 4-1 depicts the as-built diagram of the well based 
on the available records. The well is adjacent to Kelly's Park No.8 and is rarely used at 
present. 

Well Assessment. The site of Kelly's Park No.7 was visited on June 28, 1995. At that 
time, the access road was washed out in two places and impassable. As the water system 
superintendent, Steve Mahnesmith, was preoccupied with a break in the pipeline to Hartville, 
the well was not examined at the time of the visit. 

Pump Tests. Layne-Western conducted a 4-hour pump test at 750 gpm and measured a 
drawdown of four feet, indicating a specific capacity of 187.5 gpm per foot of drawdown 
(gpm/ft). No pump tests were completed on this well for this study. 
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Chemical and Microbiological Data. Samples collected in 1988 and 1992 and analyzed for 
radionuclides were probably from Kelly's Park No.8 but may have been from Kelly's Park 
No.7 (see below). 

4.2.2 Kelly's Park No. 8 (UW 71532) 

Well History. Information on Kelly's Park No. 8 is derived solely from the "Statement of 
Completion" on file at the State Engineer's Office. The well was completed in April, 1988 
but was given a priority date of October 3, 1985, the day the "Application for Permit" as 
received by the State Engineer's Office. Figure 4-1 depicts the as-built diagram of the well 
based on the available records. 

Well Assessment. The site of Kelly's Park No.8 was visited on June 28, 1995. At that 
time, the access road was washed out in two places and impassable. As the water system 
superintendent, Steve Mahnesmith, was preoccupied with a break in the pipeline to Hartville, 
the well was not examined at the time of the visit. 

Pump Tests. D. C. Drilling conducted a 24-hour pump test at 602 gpm and measured a 
drawdown of 4.5 feet, indicating a specific capacity of 134 (gpm/ft). No pump tests were 
completed on this well for this study 

Chemical and Microbiological Data. Records at the Town Hall include results for two 
analyses of samples of Hartville's water. Kelly's Park No.8 was probably the producing 
well at the time of sampling. The results of these analyses are presented in a later section. 

4.2.3 Town Well No.3 (UW 33900) 

Well History. Town Well No.3 (also referred to as "Hartville No.1") was completed 
September 17, 1976 and has a priority date of March 10, 1976 (from the "Statement of 
Completion") but is not currently being used. It was apparently used for only a short time 
before Kelly's Park No.7 was brought into production in 1980. The static water level was 
measured at 10 feet on October 7, 1994 (Wyoming Department of Environmental Quality, 
Abandoned Mine Lands, Report of Investigation - Project 1 O-ill , Sunrise Mine, 1994, 
hereafter referred to as AML, 1994). Aqua Terra Consultants, Inc. (1995) reported the 
static water level at 10.5 feet on August 23, 1995. Figure 4-2 depicts the as-built diagram 
of the well based on the available records. 

Well Assessment. The well is not currently used by the Town as part of the municipal 
water supply. The top of the well is completed at the ground surface by a pitless adapter, 
at ground level, which is enclosed in a concrete box and covered by a 2 foot by 1.5 foot 
hinged metal plate. Electric wiring associated with the submersible pump can be observed 
at the wellhead. The reported well completion indicates a pump setting of 150 feet. The 
small annular space between the open borehole and pump suggests the pump may be easily 
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stuck by falling debris. Long-time resident Johnny Chiamulon reports that the well is 
connected to the concrete cistern under the Hartville Water Works by a 1.5-inch diameter 
pIpe. 

Pump Tests. The" Statement of Completion" states that the Wyoming Highway Department 
conducted a pump test at 60 gpm but other data are not given. Johnny Chiamulon's 
recollection is that the well yielded 55 gpm but was not pumped continuously. The yield is 
given as 50 gpm on the "Statement of Completion". 

On August 23, 1995, the well was sampled as part of the ongoing Abandoned Mine Lands 
project at Sunrise Mine (AML, 1994). The pumping equipment installed in the well was 
used to acquire the water sample; the well was reportedly pumped at a average rate of 35 
gpm for 4.75 hours. The drawdown was measured periodically during the sampling program 
and averaged approximately 7.5 feet, yielding a rough estimate specific capacity approaching 
five gpm/ft. The pumped water was reportedly turbid for approximately 20 minutes, then 
cleared throughout the duration of the sampling program. Whether the water pumped from 
this well is derived from strictly the overlying alluvium, fractures in the Precambrian rocks, 
or combination of both remains problematic. 

Chemical and Microbiological Data. Analytical results for two samples collected by the 
Highway Department on March 19, 1976 indicated·total dissolved solids (fDS) ranging from 
376 to 444 parts per million (ppm), sulfates ranging from 67 to 77 ppm and nitrates ranging 
from 25 to 29 ppm. Field data collected Aqua Terra (1995) during the AML sampling 
program indicated a pH of 6.96, specific conductance of 988 J-tmhos/cm, and a temperature 
of 16 0 Celsius. Because the well was sampled as part of a potential groundwater 
contamination investigation, samples were collected by Aqua Terra for Priority Pollutants, 
Chlorinated Acids, radionuclides, and some trace metals. None of the analytical results were 
available from the analytical laboratory at the time of this study. 

4.2.4 Town Spring No.2 (UW 363) 

Spring History. According to the "Registration of Well" , Town Spring No.2 (also referred 
to as "Town Spring Box" and "Hartville No.2"), was completed July 30, 1954. It consists 
of a concrete cistern which is filled by natural seepage of groundwater. The amount of water 
claimed is 60 gpm but this probably reflects the capacity of the pump (65 gpm according to 
the registration) rather than the rate of water flow into the cistern. Local resident Johnny 
Chiamulon recalled that the overflow from the cistern had at one time been about 35 gpm. 
The depth to water was reported as two feet on the State Engineer's Office records. The 
water level was four feet below the top of the cistern in August, 1994 (AML, 1994). At the 
time of the visit on June 29, 1995, it was only about one foot below the top of the cistern. 

Spring Assessment. Town Spring No. 2 has not been used recently according to the water 
system operator, Steve Mahnesmith. The pump may still be operative but the valve 
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connecting the 4-inch diameter pipe from Town Spring No.2 to the Town's distribution 
system may be damaged (Johnny Chiamulon, 1995, personal communication). 

4.2.5 Town Spring No.1 (Surface Water Permit No. 7521) 

Spring History. Hartville has surface water rights to .06 cfs (27 gpm) from Hoyer Springs. 
An "Application for a Permit" was filed on November 10, 1906 and the "Certificate of 
Appropriation of Water" is dated January 20, 1914. This spring fed the concrete cistern 
under the Hartville Water Works. Drying up of the spring is attributed by local residents 
to dewatering of the Sunrise Mine. According to Johnny Chiamulon, the former site of the 
spring, just north of the Hartville Water Works, was paved over by the Wyoming Highway 
Department during reconstruction of the main road through Hartville. 

4.3 Water Quality/Treatment 

Historic Database 

The Town of Hartville has performed numerous water quality tests of the water developed 
from the Kelly's Park wells during the 1990s. Records maintained by the Town of Hartville 
and at the U.S. Environmental Protection Agency (EPA) Region vm office in Denver 
include the following: 

• monthly bacteriological testing; 

• EPA Sanitary Survey (1991); 

• EP A Assessment of Surface Water Influence (1993); 

• EPA Vulnerability Index for Volatile Organic Chemicals (no date); 

• analysis for inorganics (1987, 1991, 1994); 

• analysis for copper and lead at 5 taps (November 1993 and June 1994); 

• volatile organic chemical, pesticide/herbicide, and trihalomethanes monitoring 
(1995); 

• radionuclide testing (1987, 1992); and 

• nitrate/nitrite analysis (1991, 1994). 
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The Town has occasionally been in violation of EPA regulations regarding the frequency of 
water quality monitoring. These notices of violation have no relationship to the quality of 
the water; they merely indicate that required monitoring has not been performed. Town 
officials have performed the required tests promptly after receiving each notice of violation. 
Several coliform samples collected between 1991 and 1995 exceeded the EPA maximum 
contaminant level (MCL) for total coliform, with one also testing positive for fecal coliform; 
however, repeat testing showed that the water quality was apparently safe for distribution to 
the public. 

Based on the file data, the quality of water from Hartville's two wells located in Kelly's Park 
is good. No metal concentrations approach EPA maximum contaminant levels, no regulated 
organic chemicals have been detected, and levels of gross alpha radiation are well below the 
MCL. Total dissolved solids crDS) was detennined to be 532 parts per million (ppm), 
which slightly exceeds the EPA-recommended limit of 500 ppm. This concentration of TDS 
is not of concern from a health standpoint; the EP A guideline is based on aesthetic 
considerations. It is not uncommon for Wyoming communities to use water with TDS 
between 500 and 1,000 ppm. Table 4.1 summarizes the findings of the tests and the EPA's 
water quality standards; Appendix "A" contains a summary of the data from each of the tests 
from the EPA's files, with the exception of the monthly coliform tests. 

A sanitary survey of the Town's water system by EPA in 1991 indicates the system was well 
managed, well maintained, and in good condition at the time of the survey. According to 
files maintained by EPA, the results of the survey suggested screening the wellhouse vents 
and replacing the fence around the wellhouse. 

The EPA Vulnerability Index for Volatile Organic Chemicals indicates that the system does 
not appear to be vulnerable to gasoline derivatives or to pesticides. Overall the system 
received a relatively low score of 36 points. 

As a matter of information, EP A Primary Drinking Water Standards pertain to a list of 
contaminants identified as potentially hazardous to human life if ingested in adequate 
amounts. The amounts of these contaminants considered safe for human consumption are 
identified as maximum contaminant levels (MCLs) and are established by the EPA. 
Compliance with EPA MCLs for public water supplies is mandatory under state and federal 
law. Secondary Drinking Water Standards pertain to contaminant levels that, if above 
recommended concentrations, may cause water to be esthetically unpleasant, distasteful, or 
odorous. Secondary standards are provided by the EPA strictly as recommended levels. No 
enforcement of the secondary standards is made by EPA or the Wyoming Department of 
Environmental Quality. 
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Water Quality Data from this Study 

Because the Kelly's Park wells were located in the area of the historic Fairbank Smelter, 
samples of water from Kelly Park Well No.8 were collected on August 1, 1995 and 
submitted to Energy Laboratories in Casper for analysis to determine the concentrations of 
major cations and anions, as well as trace metals in water developed by the well. The water 
quality summary provided in Table 4.1 includes the analytical data. The laboratory data 
sheets have been appended to this report (see Appendix nAn). 

While the laboratory results indicate that trace metals of arsenic, barium, iron, selenium, and 
zinc are present in detectable concentrations, none of these constituents approaches the 
primary or secondary standards for drinking water. The measured nitrate concentration of 
4.94 ppm is well above the last measured concentration (1.3 ppm measured on a water 
sample collected in May, 1994 from an unidentified location); however, it is still 
significantly below the primary drinking water standard of 10 ppm. The cause of the nitrate 
concentration increase that appears to have occurred over the past year has not been 
identified, but it may be related to seasonal variations. The relationship between sampling 
date and nitrate concentration should be considered when evaluating future nitrate data. 

National Primary Drinking Water Regulations require all municipal drinking water supplies 
to be tested regularly for a large set of potential contaminants. The initial round of testing 
must include all substances regulated by the EPA, however, subsequent tests may be more 
limited in scope. Water systems may obtain waivers for substances that are shown to be at 
acceptable concentrations by the first set of tests. Waivers decrease the required frequency 
of testing. 

Testing is based on three year cycles. Frequency of testing depends on the both the size of 
the water system service area and on the nature of the contaminant. The first cycle runs 
from January 1993 to December 1995. EPA waivers allow systems to modify their testing 
programs; repeated testing for some substances may be eliminated or performed infrequently 
if initial tests show concentrations below MCLs. 

In addition to receiving waivers, a water system can save money by "compositing" its 
samples with those of other small water systems. According to the EPA, public water 
systems (PWS) serving fewer than 3,300 people may combine samples with up to four other 
small PWSs. Individual samples from each PWS must be sent to the laboratory. The lab 
composites the samples. Although this process saves money, the PWS must consider the 
disadvantages that are associated with it. If the compo sited sample exceeds an MCL, each 
water system must re-submit an individual sample, resulting in additional expense for the 
system. The possibility that a water quality problem will be masked due to dilution by the 
other four samples is another risk that must be considered by the PWS before deciding to 
combine samples with other PWSs. 
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4.4 Wellhead Protection 

The 1986 amendments to the Safe Drinking Water Act (SDW A) established the Wellhead 
Protection (WHP) program. This legi&lation established a nation-wide program to encourage 
states to develop systematic and comprehensive programs within their jurisdictions to protect 
public water systems (PWS) from contamination. The principal objective of this program 
is to prevent the contamination of groundwater resources that supply public drinking water. 
Wellhead protection is not restricted to the immediate area of the point of withdrawal; it may 
include the recharge area of the aquifer(s) that provide water to the well, wellfield, spring, 
or tunnel. The delineation of a Wellhead Protection Area (WHP A) is a major element in the 
development of a WHP program. 

Section 1428 of the SDW A specifies that all states will participate and will submit a WHP 
program to the Environmental Protection Agency (EPA). However, the EPA has no 
authority to establish a WHP program if a state chooses not to participate: there are no 
sanctions against states that do not participate. States are encouraged to develop methods of 
protecting groundwater used for drinking water through incentives in the form of monitoring 
waivers for water quality constituents and financial and technical support. Requirements of 
future regulations such as the groundwater disinfection rule may also be waived or minimized 
for a PWS with an approved WHP plan. 

Participation in the Wyoming Wellhead Protection program is anticipated to be voluntary. 
Public water systems may choose not to participate. However, incentives (i.e., monitoring 
waivers, etc.) are not available without a State approved WHP plan. 

Overview of Wellhead Protection (WIIP) Program Elements 

The State of Wyoming adaptation of the Wellhead Protection program is briefly outlined 
below and thoroughly described in the following sections. According to EPA, Region Vill, 
local WHP plans will be composed of five elements as summarized below: 

• An introduction to the state-wide WHP program including a description of 
roles of state and federal agencies, local government entities, the public, 
commercial interests, and public water suppliers, with respect to WHP 
programs. 

• A WHP Delineation Report summarizing the technical approach to delineate 
various protection areas. 

• A prioritized inventory of potential contamination sources developed for each 
delineated zone or management area surrounding a well, wellfield, spring or 
tunnel. 
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• An implementation and management plan for existing and future potential 
contaminant sources for each well, wellfield, spring or tunnel, including 
financial assurance requirements. 

• A contingency plan addressing water supply emergencies, rationing, 
remediation or treatment, and new source development once a water supply 
has been degraded. 

• Additionally, new wells will be sited with due consideration of the foregoing 
WHP elements, to minimize the potential for contamination of the water 
supply. 

Need For A WHP Plan For The Town Of Hartville 

Local WHP plans are important because a large portion of public water supplies depend on 
groundwater. In Wyoming, 242 public water systems utilize groundwater resources for 
drinking water. Over 75% of Wyoming residents rely on groundwater (from 90,000 wells) 
for all or part of their drinking water supplies. The value of an uncontaminated groundwater 
supply cannot be overestimated. The enormous cost of aquifer remediation and developing 
alternative water supplies are two reasons why the protection of all groundwater resources 
developed by a PWS should be a high priority. Aquifer remediation efforts described in the 
technical literature and news media over the last two decades have shown how difficult, if 
not impossible, it is to remediate a contaminated water supply. 

Potential scenarios of contaminant introduction are common to most PWSs, and include 
accidental spills, active and inactive underground storage tanks used for fuel storage, septic 
systems, surface water runoff, mining and industrial operations, and future land use. The 
implementation of a WHP plan allows a PWS the opportunity to develop a management 
strategy that ensures groundwater resources will remain a viable drinking water source. 

WHP Plans are important to the Town of Hartville because Hartville's water supply depends 
on groundwater. Groundwater derived from the Town's existing wells provides 100 percent 
of the total source capacity for Hartville. At present, the quality of water derived from the 
Town's wells is good. However, the area that comprises the recharge area to the Town's 
existing wells is developed. Based on the hydrogeologic setting, Hartville's water supply has 
a pollution vulnerability ranking of I on a scale of I to 12, indicating a high susceptibility 
for potential contamination (see Hasfurther and others, 1992). Preliminary identification of 
potential contaminant sources to the Town's water supplies include surface water runoff and 
historic mining operations (the old Fairbank Smelter was located in the Kelly's Park area). 
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HARTVILLE WATER SUPPLY MASTER PLAN 
SUMMARY OF WATER QUALITY DATA FROM THIS STUDY AND PREVIOUS TESTS 

PARAMETER 

(mg/L except as noted) 

EXPLANA TION OF SYMBOLS: 
PASS = tested and passed .' 
FAil = tested and exceeded MCls (or action limit) 
NO = none detected 
NT = Not Tested 

PARAMETER 
(mg/l except as noted) 

EPA MAXIMUM 

CONTAMINANT 
LEVEL (MCL) 

AL = action level; jf concentrations exceed this level. approved treatment techniques must be utilized until concentrations fall below the action level 
(P) = proposed standard 
(I) = interim standard 

! = lab did not test tor all pesticides tracked by the EPA 
• = tested positive for two trihalomethanes (bromodichloromethane and chlorodibromomethane). but did not exceed MCl for total trihalomethanes 
•• = system is tested monthly; have failed occasional monthly tests 
Note: Results of individual tests are presented in Appendix _ 

Table 4.1 
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V. EVALUATION OF STORAGE, TRANSMISSION 
AND DISTRIBUTION SYSTEMS 

5.1 Description of Existing System 

The Town of Hartville's potable water delivery system includes approximately 4.5 miles of 
6-inch diameter reinforced PVC transmission line, a distribution system of various pipeline 
material and sizes, and two steel tanks located to the west of Town for potable water storage. 
Figure 5.1 depicts the general location of the facilities; there are no construction or design 
records of the distribution system available, therefore distribution line locations are not 
shown. The majority of the distribution system was installed in the early 1900's and has 
probably outlived it's useful service life. 

5.1.1 Potable Water Storage 

Potable water storage in the Town's system is provided by two steel tanks located on a rise 
just northeast of the center of Town. The smaller tank capacity is equal to 40,000 gallons, 
the other equals 60,000 gallons. The 40,000 gallon tank (see Figure 5-1) was constructed 
in 1946; the larger tank was constructed in the late 1970's. The Town has not experienced 
any recent problems with the tanks and they are considered to be in good condition. Town 
personnel inspect and maintain the tanks on a regular basis. 

The storage tanks are connected to the Town's distribution system by a 12-inch and 6-inch 
diameter cast iron pipe. A check valve is located at the tanks. At the time of the 
transmission line break in July of 1995, the tanks were approximately three quarters full. 
This provided rationed potable water, supplemented by a water tanker truck parked in the 
center of town, for approximately 10 days. 

5.1.2 Transmission Pipeline 

Water from the existing Hartville wells is delivered to the Town by approximately 4.5 miles 
of transmission line consisting of 6-inch diameter reinforced PVC pipe material. The pipe 
was designed to withstand internal working pressures up to 400 pounds per square inch, but 
is thin-walled and extremely fragile under external pressures. The pipeline material has a 
mixed performance history, and is no longer manufactured. Replacement pipeline is not 
available, but ductile iron pipe can be used if custom-milled sleeves can be obtained. 

According to accounts from community members present during the construction of the line 
in the late 1970's, the line was not adequately bedded or backfilled. The transmission line 
has been vulnerable to leaks and breaks. During the heavy runoff from a sudden and intense 
summer thunderstorm in late June, 1995 the line experienced a major break due to flooding 
in Hartville Canyon and exposure of the pipe. The Town of Hartville was without a reliable 
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water supply for almost two weeks. 

5.1.3 Distribution System 

Records and conversations with local persons indicated that the Town's water distribution 
system was poorly constructed and is now badly deteriorated. The Town's utility staff is 
aware that none of the distribution valves are operable, and it is difficult (in some cases 
impossible) to open and close hydrants. Records that document the location, size of pipeline, 
and configuration of the water system are not available. The fire coverage shown in Figure 
5-1 was based on the location of existing hydrat;tts. 

The consensus of the Town's utility staff is that the system is so deteriorated that most of the 
pipelines must be replaced to improve the delivery capacity of the system and to reduce the 
operations and maintenance costs. 

5.2 Water Usage 

The Town's water system includes metered delivery at each tap. According to the records 
of the Town Clerk the Hartville water system includes 49 taps. No differentiation is made 
between residential and commercial taps; the two commercial taps (by use) in Town would 
include the Post Office and one bar. 

According to Town records the average daily water use is 23,500 gallons per day (GPD) (16 
gpm), and the peak recorded daily usage was 51,000 GPD (35gpm). Using the 1990 census 
population of 78 and the reported daily usage of 23,500 GPD, the use of water in Hartville 
was calculated to equal approximately 301 gallons per capita per day. 

5.3 Water System Capacity 

The water storage component of the Hartville water system appears adequate. A total of 
100,000 gallons of finished water can be stored in the Town's two water storage tanks. 
According to Section 13. "Finished Water Storage" of Chapter xn of the rules of the 
Wyoming Department of Environmental Quality "water systems serving less than 50,000 
gallons on the design average daily demand shall provide clearwell and system storage 
capacity equal to the average daily demand." Hartville's existing average daily water 
demand is approximately 23,500 gpd. The existing storage facilities should provide adequate 
storage for a future population of over 160. 

The hydraulic capacity of the existing transmission line from the wells at Kelly's Park 
appears adequate. Questions regarding the adequacy of this line pertain more to stabilization 
and protection of the pipeline from breakage than to hydraulic capacity. 
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Due to the apparent age and deterioration of the distribution system, a detailed evaluation 
was unnecessary. It appears that the existing system has been adequately delivering domestic 
flows. Considering the age, condition, and pipe size within the system, it is unlikely that 
fire flows can be adequately delivered. The Town has not had a fire emergency in recent 
memory, and therefore the system has not been tested. 

5.4 Conclusions 

It was determined very early in the project that the existing distribution system should be 
totally replaced by a looped pipeline system. The water distribution system is over fifty 
years old, and needs to be completely reconstructed to current design, construction and 
delivery standards. The system is small enough that complete reconstruction would be more 
economical than partial repair or replacement. Construction of a new system would reduce 
the maintenance and repair costs, conserve water currently used to keep shallow pipelines 
flowing in freezing temperatures, and provide adequate water delivery for fire protection. 
Design and construction of a new system will also provide the Town with a record of 
accurate information and a map of the water system. 

The need for the improvement or protection of the transmission line from the wells at Kelly's 
Park to the Town should be based on the future determination of a new water supply source. 
If the Kelly's Park wells were to remain the primary water source for Hartville, the 
transmission line should be better protected from future flooding conditions in Hartville 
Canyon. Should an alternative primary water source be located closer to Town, protection 
measures would not be as critical. 
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VI. PRELIMINARY PLANS/COST ESTIMATES 

6.1 General 

Hartville is a small community with a recent history of population contraction rather than 
growth. Hartville's current needs do not include the development of a water system master 
plan to address future growth and water system development, but rather an identification of 
how to maintain a reliable water supply for it's residents. To fulfill that need, this study 
presents preliminary plans for the reconstruction of the existing water distribution system to 
current standards. 

Preliminary identification of alternative water supply sources has been made as part of this 
Level I Study but a Level n Study is recommended to further define the alternatives. 

6.2 Future Water Use 

A 25 year planning period was evaluated to determine future water demand within the 
community and the adequacy of the existing system to meet these demands. The future 
water consumption for the Town of Hartville was calculated based on the current water use 
rate of 300 gallons per capita per day. This is not an excessive use rate, the community does 
have water meters in place, and therefore extra measures to encourage water conservation 
and lower the use rate do not seem necessary at this time. 

Using a population of 100 (from Section 3) the projected average daily water use in the year 
2020 would be 30,000 gallons per day. The planning and design for the water distribution 
system reconstruction for Hartville will evaluate the impact of providing for both existing and 
future demands. 

6.3 Preliminary Plan: Transmission System 

Figure 6.1 illustrates the proposed water system improvements for Hartville. Figure 6.2 
illustrates the fire flow coverage provided by the improvements. The water transmission line 
would consist of 6-inch Ductile Iron Pipe (D.I.P .), with all valves, fixtures and 
appurtenances designed to current standards. The existing water distribution system would 
be abandoned. A preliminary cost estimate for the proposed water system is shown in Table 
6.1. 

6.4 Evaluation of Water Supply Alternatives 

The two major water supply alternatives available to the Town of Hartville include the 
groundwater sources categorized below: 
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1. Development of new infrastructure, including 

• construction of a new well in the Quaternary and Tertiary rocks in Webb 
Canyon; 

• construction of a new well in the Precambrian rocks either near the previously
used Town well or at sites in outlying areas; and 

• construction of a new well tapping the old mining works associated with the 
Sunrise Mine. 

2. Modification of the existing sources, including 

• using the old Town well completed in the Precambrian rocks following 
extensive pump testing to better determine the source of water tapped by the 
well; and 

• well integrity analyses and testing of the existing Kelly's Park wells. 

The following sections discuss the supply potential and first-order cost estimates of each 
identified alternative. A discussion of the geology of the Hartville area is important for 
understanding the local aquifers and their subsurface locations. Therefore, the following 
section in this chapter is devoted to a discussion of the geology of the Hartville area. 

Hydrogeology Of The Hartville Area 

Structural Setting 

Hartville is situated within the Hartville Uplift. The Hartville Uplift is a north-northeast
trending anticline where the bulk of the rocks have been arched over a deep-seated fault. 
Faults separate the Hartville Uplift from the Powder River Basin to the northwest and the 
Denver-Julesburg Basin to the southeast. Normal faults and minor anticlines and synclines 
occur within the Uplift. The Sunrise Fault is about two miles east of Hartville but is buried 
by Tertiary rocks in Whalen Canyon (Snyder, 1980). The block west of the fault has been 
dropped down relative to that east of the fault. Paleozoic strata near Hartville have shallow 
dips with various orientations (Snyder, 1980). 

Hydrostratigraphy 

Regional groundwater flow is generally to the southwest in the southern part of the Hartville 
Uplift (Libra and others, 1981). The North Platte River forms the principal hydraulic sink 
south and west of Hartville for shallow aquifers. 
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There are four major hydrogeologic geologic units in the Hartville area: Precambrian 
metamorphic rocks; Paleozoic sedimentary rocks; Tertiary sedimentary rocks; and 
Quaternary sediments. The groundwater potential of each of these units will be considered 
individually. 

Precambrian Rocks 

Precambrian metamorphic rocks in the Hartville Uplift have been mapped and described by 
Snyder (1980, 1982). These rocks typically have low intrinsic permeability. The volume, 
distribution, and yield of water from the Precambrian rocks is controlled by fractures. While 
these rocks constitute unconventional targets for groundwater development, fractures in 
crystalline rocks in the Bearlodge Mountains at Vista West (near Sundance) and in the 
Medicine Bow Mountains at Ryan Park have yielded up to 100 gpm and 35 gpm respectively 
(see WESTON, 1994; PMPC, 1994). Hartville's Town Well No.3 has the highest allocated 
yield, at 50 gpm, of any well in crystalline rocks in the Hartville Uplift (see Table 1.4.1 in 
Wyoming Department of Environmental Quality, Abandoned Mine Lands, Report of 
Investigations, Project 10-ill, Sunrise Mine, 1985, hereafter referred to as AML, 1985). 

Of the Precambrian rocks in the vicinity of Hartville, fractures are best developed in 
metadolomite (cf., AML, 1994). Both Ball (1906) and Ebbett (1956) noted intense fracturing 
also associated with iron ore bodies and with lithologic contacts in the Sunrise Mine. Aerial 
photographs of the Hartville area reveal more pronounced and more continuous linear 
features, which are presumed to mark fracture zones, in the metadolomite than in the darker
colored schist. 

Outcrops of metadolomite have several sets of fractures. These include prominent shallow 
and moderately dipping fractures (20 to 60°), which would not be evident on aerial 
photographs. In the road cut in the bend in the road into Sunrise, there are also steeply 
dipping fracture zones almost a foot across in thickness. 

Because permeability is controlled by fractures, the best prospects for groundwater 
development in the Precambrian rocks are at the intersections of fracture zones. Several 
such zones were identified by examination of low-altitude, black-and-white, aerial 
photographs at the U. S. Department of Agriculture - Agricultural Stabilization and 
Conservation Service in Wheatland (Figure 6-3). A more thorough analysis of stereographic 
pairs would provide more precise locations and could reveal additional fracture zones. That 
Indian Spring in Hartville and the spring in Sparks Canyon are associated with photolinear 
features suggests that the presumed association of linear features, zones of fracturing, and 
groundwater flow is valid. 

Ball (1906) and subsequent authors (e.g., Sando and Sandberg, 1987) have noted karst 
features in the Precambrian metadolomite. This was verified by a site visit on June 28, 
1995. However, most karst features are filled by Paleozoic sandstone and are tightly 
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cemented. Although unfilled karst features in metadolomite would be attractive targets for 
groundwater development, they may be rare and their distribution is not predictable. 

Paleozoic Rocks 

Paleozoic sedimentary rocks in the Hartville area are interbedded limestones, dolomites, 
sandstones, siltstones, and shales of Devonian through Permian age. These rocks have been 
studied by Denson and Botinelly (1949), Condra and others (1950), Love and others (1953), 
and Sando and Sandberg (1987), among others. Separate units are not distinguished in this 
report. 

Paleozoic rocks in the immediate vicinity of Hartville are not prospective for groundwater 
development. The absence of springs at the contacts of Precambrian and Paleozoic rocks 
indicates the Paleozoic rocks are generally unsaturated, or are no more permeable than the 
Precambrian rocks, or both. Paleozoic rocks near Guernsey Reservoir generally yield less 
than 50 gpm. 

Tertiary Rocks 

Tertiary rocks in the Hartville Uplift blanketed an irregular topographic surface produced by 
erosion into the Paleozoic and Precambrian rocks. The Tertiary rocks are dominantly 
sandstone and siltstone but also include conglomerate, claystone, and lacustrine carbonate 
rocks. Tertiary rocks in the vicinity of Guernsey have been mapped as Arikaree (see Snyder 
and Peterman, 1982, and references therein). However, the Arikaree Formation and White 
River Group are commonly not distinguishable by lithologic characteristics and no distinction 
is made in this report. 

Tertiary rocks near Hartville have moderate to low permeabilities. Sandstones typically 
contain significant clay or silt and are variably cemented. Conglomerates exposed in 
Pleasant Valley north of Guernsey are commonly poorly sorted and tightly cemented. The 
State Engineer's Office records lists yields for wells in Whalen and Hartville Canyons as less 
than 25 gpm. However, even thin Tertiary channel deposits lying on Paleozoic or 
Precambrian rocks could yield more than 100 gpm if saturated and not cemented. 

Quaternary Sediments 

Quaternary sediments in the Hartville area are generally alluvial deposits in the larger 
drainages. These deposits are probably too thin to be a significant source of groundwater 
but may contribute to production from underlying rocks. 
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WATER SUPPLY ALTERNATIVES 

Development of New Source 

There are no prolific sources of groundwater in the immediate vicinity of Hartville. Because 
of this dearth, Hartville is currently obtaining its water supply from Quaternary alluvium 
near the North Platte River at the mouth of Hartville Canyon 3.5 miles from Hartville. 
However, yields of 50 to 100 gpm can be obtained near Hartville. Development of wells 
near Hartville will decrease maintenance costs and will be less susceptible to disruption by 
flash floods, as recently occurred during the course of this investigation. Three possible 
sources of a nearby groundwater supply are Quaternary and Tertiary rocks in Webb Canyon, 
Precambrian metadolomite, and the Sunrise Mine. 

Quaternary And Tertiary Rocks In Webb Canyon 

Hydrogeologic Considerations. 

An anomalous widening of Webb Canyon in the NE 1/4 of Section 11, T 27 N, R 66 W may 
contain a significant thickness of Quaternary and Tertiary deposits (see Figure 6.3). As the 
Paleozoic and Precambrian rocks are relatively impermeable, significant amounts of water 
may collect in the Quaternary alluvium and Tertiary sedimentary rocks in Webb Canyon. 
The area drained by Webb Canyon is large enough to contribute substantial groundwater 
recharge to near-surface deposits within the canyon. However, it is not known if any 
Quaternary and Tertiary deposits in Webb Canyon are sufficiently saturated and permeable 
to yield an adequate supply of water. 

Other Considerations. 

The close proximity of a well in Webb Canyon to the current stream channel indicates the 
well would probably be subject to surface water influence. The anticipated well depth for 
developing this alternative approaches 250 feet. The distance from the various well sites in 
Webb Canyon vary from 1,000 to 3,000 feet. Table 6.2 provides cost estimates for 
completing a well in the Quaternary and Tertiary rocks in the Webb Canyon area. 

The risk of missing the hydrogeologic target in Webb Canyon is considered high. Any 
Quaternary and Tertiary deposits may be relatively impermeable, or thin, or both. King and 
Harris (1986) mapped Paleozoic rocks at the bottom of Webb Canyon in Section 1, T 27 N, 
R 66 W. The Quaternary and Tertiary deposits may not be saturated throughout the year. 
Observations of flow in the stream in Webb Canyon and interviews with local residents could 
reduce the risk associated with this alternative. Because of the relative uncertainty of 
developing this resource, it was dismissed from further consideration as a long-term water 
supply option for the Town of Hartville. 
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Precambrian Metadolomite 

Hydrogeologic Considerations. 

The fact that Town Well No. 3 previously contributed to Hartville's water supply indicates 
that production of water from Precambrian metadolomite is feasible. The yield of fractured 
rocks is very sensitive to the most permeable fracture intersected. The yield from one large, 
continuous, relatively open fracture will far surpass the combined yields of many smaller 
fractures. Wells located at the intersections of fracture zones have the best chance of 
intersecting a productive fracture. 

The site for Town Well No. 3 was presumably selected for its proximity to Indian Spring. 
The safe yield of Town Well No. 3 is not known but probably would be less than the 
intermittent pumping rate of 50 to 60 gpm. The well is not optimally situated with respect 
to fracture intersections. Three more favorable sites have been identified: Sparks Canyon, 
Hartville Draw-North, and Hartville Draw-South (see Figure 6-3). All are located on 
relatively continuous (approximately one mile in length) fracture zones. The two Hartville 
Draw sites are located on the same north-northwest-trending linear feature but on different 
branches of the northeast-trending fracture zone down Hartville Draw. The Sparks Canyon 
site is located at the projected intersection of north-northwest-trending and northeast-trending 
fracture zones but more than 20 feet of Tertiary sedimentary rocks overlie the Precambrian 
rocks at this site. Although it is commonly assumed that fractures in crystalline rocks 
become less permeable with depth and do not yield significant water below about 400 feet, 
anecdotal evidence cited in AML (1985) suggests that water flowed into the Sunrise Mine 
from fractures below the 3rd level (350 to 400 feet below the surface). Consequently, wells 
in the Precambrian rocks will have a better chance of success if they are about 500 feet deep. 

Because a well drilled within the Town boundaries would penetrate the Precambrian 
metadolomite, the hydrologic considerations for the installation of an in-town well are 
essentially identical to those discussed above in reference to the other potential metadolomite 
sites. A well located at the intersection of several fracture zones has the best chance of 
significantly adding to the Town's source capacity. As shown on the geologic map (Figure 
6-3), several fault intersections appear to exist within the Town of Hartville. If a well is 
sited in the Town, it should be designed to target one of these intersections. 

Other Considerations. 

The two Hartville Draw well sites are conveniently located within 2,000 feet of Hartville and 
have the added advantage of being at a higher elevation than the Hartville water works 
cistern. The Sparks Canyon site is at a lower elevation so the same depth well may have a 
greater saturated thickness of fractured rocks. One apparent limitation to the Sparks Canyon 
location is the presence of less permeable Precambrian schist hydraulically downgradient to 
the south which may serve as a hydraulic barrier as the cone of depression associated with 
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pumping a well propagates away from the well. The Sparks Canyon site is, however, farther 
from Hartville thus requiring a transmission pipeline approaching over two miles in length 
if the pipeline was extended to Highway 270 and followed Highway 270 to Hartville. Table 
6.3 provides a first-order cost estimate for a new well completed in the Precambrian rocks. 

Locating a well in the Town itself will obviously lower transmission line construction costs 
and increase ease of maintenance. However, threats to wellhead protection at a well site 
located close to the Town include residences, businesses, and the low areas which were 
susceptible to the flooding which occurred this year may require more management controls 
than less developed areas. 

The risk of missing the hydrogeologic target is considered moderate. Fracture permeability 
is heterogeneous and unpredictable on a small scale. Town Well No.3 is less than 100 feet 
from an unsuccessful test well northwest of Indian Spring. The rationale for other 
unsuccessful test wells near Hartville is not known but there is no evidence that fracture 
permeability was considered. Wells which do not intersect important fractures will yield less 
than 10 gpm. An optimally sited well should be able to match the yield of Town Well No. 
3, which is associated with only one fracture zone, but the yield cannot be predicted. If the 
Hartville Draw and Sparks Canyon sites are unsuccessful, then there is no rational basis for 
siting wells in the Precambrian rocks and this alternative should not be pursued. 

Sunrise Mine 

Hydrogeologic Considerations. 

Extensive underground workings have been developed at the Sunrise Mine. These workings 
intersect a vast number of fractures and consequently are more efficient at collecting water 
than any conceivable well. The workings are essentially an irregularly shaped water storage 
tank fed by millions of tiny pipes with flows ranging from thousandths of a gpm to a few 
gpm. The recollection of Johnny Chiamulon is that water flowed into the mine at about 90 
gpm. The rise of water levels in the Sunrise Pit suggest water is currently flowing into the 
mine at 70 to 85 gpm (AML, 1994). This suggests that about 75 gpm can be safely pumped 
from the mine without drawing down the water level. 

Other Considerations. 

Water pumped from the shafts of the Sunrise Mine was previously used to supply the Town 
of Sunrise while the mine was in operation. The water was apparently of satisfactory 
quality. Analytical results for a sample collected from Sunrise Shaft No.3 on October 18, 
1983 indicated good quality water with TDS of 310 mg/l, a pH of 7.0 and meeting primary 
and secondary drinking water standards for the major cations, anions, and trace metals 
requested for this analysis (AML, 1985). Samples have been collected more recently from 
the Chicago Shaft, Sunrise Shaft No.3, and the Sunrise Pit and analyzed for various organic 
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compounds, pesticides, herbicides, metals, asbestos, PCBs, dioxins, and radionuclides. Only 
elevated concentrations of selenium and radionuclide may be of concern but such 
concentrations are common in Wyoming groundwaters (AML, 1994). AML (1994) 
concluded that there is little potential fC?r contamination of the water in the Sunrise Mine due 
to previous mining activities. However, regular sampling and analysis for a variety of 
constituents should be incorporated into any plan to use Sunrise Mine water. 

The water distribution system for the Town of Sunrise is apparently intact and could be used 
in part or in total to deliver Sunrise Mine water. The current occupant of Sunrise, Mr. Fred 
Ells, has expressed an interest in cooperating should the Town of Hartville decide to pursue 
development of Sunrise Mine water. Water transmission distance would approach one to two 
miles in length depending on the final location of the site used to develop water associated 
with Sunrise Mine. 

There are three possible methods of developing water from the Sunrise Mine. The water 
could be pumped from the Sunrise Pit, from an existing mine shaft, or from a well drilled 
into the mine workings. 

Sunrise Pit 

Pumping water from the Sunrise Pit would obviate the need for drilling or rehabilitating a 
shaft. However, the water would have to be treated as surface water and turbidity would be 
a problem during periods of high run-off. On June 28, 1995, the pit water was bright red 
owing to the recent storm. Due to steep and unstable slopes, maintenance of a pump in the 
Sunrise Pit may be cost prohibitive to consider this alternative for the Town of Hartville. 

Sunrise Shaft No.3 

Shaft No.3 has been used previously to collect water samples (AML, 1994). It is currently 
covered by a concrete slab and is accessible only through a 6-inch diameter pipe. The 
stability of the shaft walls and the nature and distribution of debris within the shaft have not 
been investigated. Installing a pump in Shaft No.3 might require considerable preparatory 
work. The potential for contamination from mine refuse or abandoned equipment and 
material is probably greater near shafts than in other areas of the mine. As a consequence, 
no cost estimates have been developed for this alternative. 

New Well 

The 3100 drift is 4,200 feet long and extends from southeast of the Sunrise Pit to southeast 
of the Central Ore Body (AML, 1985) (see Figure 6-3). This 10-foot by 10-foot tunnel is 
at an elevation of 4603 to 4636 feet and could be easily tapped by drilling approximately 420 
feet (see Figure 6-4). The location of the drift could be established by surveying if 
appropriate mine maps are available, or perhaps by geophysical methods. In August 1994, 
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the surface of the Sunrise Pit was at an elevation of 4712 feet, well above the elevation of 
the 3100 drift (Figure 6-4). If the pump were set below the 3100 drift, the tunnel could be 
used as a 420,000 rt3 storage tank: (the mine workings above the elevation of the tunnel 
would contribute an additional undetermined volume of storage capacity). As the drift is 
relatively remote from and at a higher elevation than most of the shafts, equipment storage 
areas, and active mine workings, chances for groundwater contamination would be minimal. 
The time it takes for water to seep down to the drift level may be long enough to preclude 
surface water influence, if any. Debris would not be expected in the drift and the structural 
integrity of the 3100 drift may be more certain than that of Sunrise Shaft No.3. Table 6.4 
summarizes cost estimates for siting and installing a well in the 3100 drift area. 

Water Rights. 

If the Town of Hartville elects to develop new or existing water sources in the vicinity of 
Hartville or Sunrise, it should investigate the status of the groundwater permit issued to 
Colorado Fuel and Iron Corporation to dewater the Sunrise Mine (see Permit UW 109). The 
State Engineer's Office records lists the priority date as 2/13/59 and the yield as 263 gpm. 
A combined pump capacity of 800 gpm is listed on the "Statement of Completion" and, 
according to former mine employee Johnny Chiamulon, greater capacity was later installed. 
Because water was pumped periodically from sumps within the mine, the yield is not directly 
related to groundwater flow in the mine. Dewatering the Sunrise Mine while it was in 
operation apparently affected ground water levels over an area of 6000 feet in radius or 
greater (AML, 1994). Obviously, resumption of pumping at a rate of 263 gpm could 
jeopardize Hartville's local sources of water supply. 

Wellhead Protection. 

The new well sites have been previously selected in concert with an analysis of the 
hydrogeology of the fractured-rock aquifer and a reconnaissance-level "windshield" 
contaminant source inventory. With the exception of the former Sunrise Mine and associated 
mine workings, no potential contaminant sources were identified. On-going work by the 
Department of Environmental Quality, Abandoned Mines Land Division has assessed the 
potential impact of the former mine activities to areal groundwater resources and found no 
apparent residual impacts. 

The risk of missing the hydrogeologic target is low. However, an accurate and precise 
means of locating the 3100 drift and closely controlled drilling would be required to ensure 
that the drift was intersected. 
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Further Evaluation of Existing Sources 

Town Well No.3 

The reconnaissance-level pump test performed on the Town No. 3 well during the course of 
the AML groundwater sampling program determined the fractured-rock aquifer in the 
vicinity of Town has apparently recovered from the effects of dewatering associated with 
mining in the Sunrise area. However, examination of the as-built diagram for the well 
indicates the gravel pack used as apparent backfill below the cement surface seal remains 
open to the alluvium overlying the fractured-rock open to the well. Given the concern of 
groundwater under the direct influence of surface water, a shallow monitoring well installed 
strictly in the alluvium should be used to determine the hydraulic communication between 
the shallow alluvial aquifer and the fractured-rock aquifer. 

In light of Town No. 3 well tapping the fractured-rock aquifer, most of the limiting 
assumptions associated with standard well hydraulic theory cannot be honored for long-term 
predictions of well and aquifer performance. Consequently, a reconnaissance-level controlled 
pumping test is recommended to not only evaluate the productive characteristics of the 
fractured-rock aquifer, but also determine the suitability of the water quality for drinking 
water prior to embarking on a more costly test well drilling program. Likewise, a potential 
contaminant source inventory consistent with the planning efforts associated with 
development of the local Wellhead Protection Plan, or the on-going State-wide Wellhead 
Protection Program under the auspices of the Department of Environmental Quality is 
recommended given the central location of the well with respect to developed portions of the 
town and a "windshield" survey of potential contaminant sources which identified at least on 
old gas station near the well location. Evaluation of other wells in similar hydrogeologic 
settings have used pumping tests lasting from two weeks (see PMPC, 1994) to one month 
in duration (see WESTON, 1994). Cost estimates for completing up to a one-week in 
duration pumping test of Town No.3 well approach $15,000 including (1) installation of the 
shallow monitoring well, (2) acquisition of the pump test monitoring equipment, (3) water 
quality analyses for the broad spectrum of analyses covered under primary and secondary 
drinking water standards, (4) engineering, and (5) 15 % for contingencies. 

Evaluation of Kelly's Park Wells 

No well integrity testing was completed on the Kelly's Park wells due to the Town's desires 
to develop a groundwater source close to the Town's corporate limits. However, the Town 
may ultimately have to rely on these wells if the other water supply options fail to provide 
the requisite quantity and quality of groundwater for the municipal needs. While the first 
step in the well rehabilitation program involving compiling and reviewing the construction, 
testing, water quality, and maintenance records for the existing wells has been completed 
during the course of this study, a complete well system check of each well remains to be 
completed which incorporate short-term pumping tests using the existing equipment. These 
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tests will be used to determine (1) present well efficiency for purposes of comparing to the 
well efficiency immediately following installation, (2) whether or not the existing pumping 
equipment is operating efficiently, and (3) first order approximations of aquifer 
characteristics. 

Further well integrity testing includes removing the existing pumping equipment to inspect 
the pump column piping for corrosion (perforations in the column pipe may cause some of 
the pumped water to be lost into the well before discharged to the transmission pipeline). 
Videotaping the well interior should also be completed for purposes of establishing a visual 
record of the well for future well maintenance activities. Inspection of the videotape may 
reveal that simple bailing and surging the well may mitigate sediment plugging of the well 
perforations that could be addressed prior to replacing the pumping equipment for immediate 
use. If the video inspection reveals that the well perforations have corroded, then the 
rehabilitation program will progress to evaluating whether the well can be rehabilitated or 
must be replaced . First-order cost estimates for completing the well integrity surveys of the 
Kelly's Park wells approaches $30,000 including engineering plus 15 % for contingencies. 

6.5 Conclusions and Recommendations 

Wells 

Kelly's Park Wells. Development of Kelly's Park wells was apparently preceded by 
several test wells in widely scattered areas. Both wells tap the alluvium associated with the 
North Platte River. While no pumping tests were completed as part of this study, both wells 
reportedly yield over 500 gpm and meet the demand needs of the Town. Beyond the obvious 
vulnerability of the wells being located in the apparent floodplain of an ephemeral drainage 
tributary to the North Platte River which was flooded during the course of this study, the 
Kelly's Park wells were also located in the area of the historic Fairbank Smelter, a potential 
contaminant source from the perspective of local wellhead protection. 

Town Well No.3. Well No.3 is not currently used by the Town as part of the municipal 
water supply because it was apparently dewatered during the life of the nearby Sunrise Mine. 
The historic yield was reportedly 50 gpm. Examination of the reported as-built construction 
details indicates the well was completed as an open hole completion roughly 4-inches in 
diameter in the fractured Precambrian rocks. Little surface casing and cement was used to 
perfect a sanitary surface seal. The well was located in the floodplain of an ephemeral 
drainage which is entrenched in the Precambrian rocks and forms the lowlands where the 
Town was constructed. 

The well was sampled as part of the ongoing Abandoned Mine Lands project at Sunrise 
Mine. The pumping equipment installed in the well was used to acquire the water sample; 
the well was reportedly pumped at a average rate of 35 gpm for 4.75 hours. The drawdown 
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was measured periodically during the sampling program and averaged approximately 7.5 
feet. Whether the water pumped from this well is derived from strictly the overlying 
alluvium, fractures in the Precambrian rocks, or combination of both remains problematic. 

Other Wells and Springs. While the Town has historically relied on other local wells and 
springs, the available information suggests the quantity and quality of water derived from 
these sources is not adequate to meet the Town's needs. Consequently, these sources have 
been dismissed from immediate further consideration. However, it is recommended these 
sources be monitored as a potential source of emergency water supply as part of contingency 
planning associated with development of a local Wellhead Protection Plan. 

Water Quality 

The quality of water derived from the Kelly's Park wells meets EPA's primary drinking 
water standards. Because the Kelly's Park wells were located in the area of the historic 
Fairbank Smelter, samples of water from Kelly Park Well No.8 were collected as part of 
this study to determine the concentrations of major cations and anions, as well as trace 
metals in water developed by the well. While the laboratory results indicate that trace metals 
of arsenic, barium, iron, selenium, and zinc are present in detectable concentrations, none 
of these constituents approaches the primary or secondary standards for drinking water. The 
measured nitrate concentration of 4.94 ppm is well above the last measured concentration 
(1.3 ppm measured on a water sample collected in May, 1994 from an unidentified location); 
however, it is still significantly below the primary drinking water standard of 10 ppm. The 
cause of the nitrate concentration increase that appears to have occurred over the past year 
has not been identified, but it may be related to seasonal variations. The relationship 
between sampling date and nitrate concentration should be considered when evaluating future 
nitrate data. 

Because the Kelly's Park wells tap the alluvium associated with the North Platte River, it is 
recommended that samples of water from these wells be collected and analyzed for 
waterborne particulates if these wells continue to be used as part of the Town's long-term 
water supply. 

Water pumped from the shafts of the Sunrise Mine was previously used to supply the Town 
of Sunrise while the mine was in operation. The water was apparently of satisfactory 
quality. Analytical results for a sample collected from Sunrise Shaft No.3 on October 18, 
1983 indicated good quality water with TDS of 310 mg/l, a pH of 7.0 and meeting primary 
and secondary drinking water standards for the major cations, anions, and trace metals 
requested for this analysis. Samples have been collected more recently from the Chicago 
Shaft, Sunrise Shaft No.3, and the Sunrise Pit and analyzed for various organic compounds, 
pesticides, herbicides, metals, asbestos, PCBs, dioxins, and radionuclides. Only elevated 
concentrations of selenium and radionuclide may be of concern but such concentrations are 
common in Wyoming groundwaters. The Abandoned Mine Lands Program of the Wyoming 
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Department of Environmental Quality concluded that there is little potential for contamination 
of the water in the Sunrise Mine area due to previous mining activities. 

Field data collected from Town Well No. 3 during the 1995 AML sampling program 
indicated the fractured-rock aquifer was capable of yielding approximately 35 gpm of 
moderate quality water over four hours of pumping. Because the well was sampled as part 
of a potential groundwater contamination investigation, samples were collected by AML for 
Priority Pollutants, Chlorinated Acids, radionuclides, and some trace metals. None of the 
analytical results were available from the analytical1aboratory at the time of completing this 
study. 

Wellhead Protection Plan 

A Wellhead Protection Plan is important to the Town of Hartville because groundwater 
derived from the Town's existing wells provides 100 % of the total water supply. While the 
quality of water derived from the Town's Kelly's Park wells is good, the area that comprises 
the recharge area and the zone of contribution to the Town's existing wells was previously 
developed for use by the historic Fairbank Smelter. Previous investigators of Hartville's 
existing water supply have ascertained a high vulnerability to pollution. Preliminary 
identification of potential contaminant sources to the Town's water supplies include 
accidental spills, industrial land use, surface water runoff, and historic mining operations. 
A "windshield" survey of the fractured-rock aquifer test well site near Well No.3 in the 
Town of Hartville indicates the bulk of the potential contaminant sources are located within 
the central portion of Town and include old gas stations with underground storage tanks. 
Prior to implementing the proposed test well program, A more· rigorous potential 
contaminant source inventory which is consistent with the local Wellhead Protection Plan 
should be completed prior to final well siting. 

Water Supply Alternatives 

The two major water supply alternatives available to the Town of Hartville include the 
groundwater sources categorized below: 

1. Development of new infrastructure, including: 
• construction of a new well in the Quaternary and Tertiary rocks in Webb 

Canyon; 

• construction of a new well in the Precambrian rocks either near the previously 
used Town well or at sites in outlying areas; and 

• construction of a new well tapping the old mining works associated with the 
Sunrise Mine. 
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2. Modification of the existing sources, including: 
• using the old Town well completed in the Precambrian rocks following 

extensive pump testing and water quality investigations to better detennine the 
source of water tapped by the well; and 

• well integrity analyses and testing of the existing Kelly's Park wells. 

There are no prolific sources of groundwater in the immediate vicinity of Hartville. 
However, yields of 50 to 100 gpm can be obtained near Hartville. Development of wells 
near Hartville will decrease maintenance costs and will be less susceptible to disruption by 
flash floods, as recently occurred during the course of this investigation. 

Because of the previous problems with access and damage to the existing water system 
infrastructure, the Town has expressed a desire to develop a redundant source close to the 
service area. The only aquifers underlying the Town which are available as a potential water 
supply are limited to fractured Precambrian metadolomite and the underlying schists. 

The fact that Town Well No.3 previously contributed to Hartville's water supply indicates 
that production of water from Precambrian metadolomite is feasible. The yield of fractured 
rocks is very sensitive to the most penneable fracture intersected. The yield from one large, 
continuous, relatively open fracture will far surpass the combined yields of many smaller 
fractures. Wells located at the intersections of fracture zones have the best chance of 
intersecting a productive fracture. 

The site for Town Well No.3 was presumably selected for its proximity to Indian Spring. 
The safe yield of Town Well No.3 is not known but probably would be less than the 
intennittent pumping rate of 50 to 60 gpm. Town Well No.3 is less than 100 feet from an 
unsuccessful test well northwest of Indian Spring. The rationale for other unsuccessful test 
wells near Hartville is not known but there is no evidence that fracture penneability was 
considered. Wells which do not intersect important fractures will yield less than 10 gpm. 
An optimally sited well should be able to match the yield of Town Well No.3, which is 
associated with only one fracture zone, but the yield cannot be predicted. 

Locating a well in the Town itself will obviously lower transmission line construction costs 
and increase ease of maintenance. However, threats to wellhead protection at a well site 
located close to the Town include residences, businesses, and the low areas which were 
susceptible to the flooding which occurred this year may require more management controls 
than less developed areas. The risk of missing the hydrogeologic target is considered 
moderate. Fracture penneability is heterogeneous and unpredictable on a small scale. 

The reconnaissance-level pump test perfonned on the Town No.3 well during the course of 
the AML groundwater sampling program detennined the fractured-rock aquifer in the 
vicinity of Town has apparently recovered from the effects of dewatering associated with 
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mining in the Sunrise area. However, examination of the as-built diagram for the well 
indicates the gravel pack used as apparent backfill below the cement surface seal remains 
open to the alluvium overlying the fractured-rock open to the well. Given the concern of 
groundwater under the direct influence of surface water, a shallow monitoring well installed 
strictly in the alluvium is recommended to determine the hydraulic communication between 
the shallow alluvial aquifer and the fractured-rock aquifer. 

In light of Town No. 3 well tapping the fractured-rock aquifer, most of the limiting 
assumptions associated with standard well hydraulic theory cannot be honored for long-term 
predictions of well and aquifer performance. Consequently, a reconnaissance-level controlled 
pumping test is recommended to not only evaluate the productive characteristics of the 
fractured-rock aquifer, but also determine the suitability of the water quality for drinking 
water prior to embarking on a more costly test well drilling program. 
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Table 6.1 
Cost Estimate for Proposed Transmission Improvements 

TST, Inc. 
Consulting Engineers 

OPINION OF COST 

Client: WWDC Job No: 40-006-003 

Project: HARTVILLE By: RMT 
WATER SYSTEM IMPROVEMENTS 
DESCRIPTION QUANTITY UNIT· PRICE AMOUNT 

1. 6" Ductile Iron 6,400 If $25 $160,000 
2. 6"x6"x6" Tee 5 ea $300 $1,500 
3. 90° 6" Elbow 4 ea $225 $900 
4. 45° 6" Elbow 1 ea $225 $225 
5. 6" Gate Valve 12 ea $650 $7,800 
6. 6" Blind Flange 1 ea $100 $100 
7. 12" to 6" Reducer 1 ea $450 $450 
8. 6" to 4" Reducer 1 ea $300 $300 
9. 6"x6"x6" 45° Wye 2 ea $400 $800 

10. 22-1/2° 6" Elbow 10 ea $225 $2,250 
11. Hydrants(Complete, Valve 6" Connec.) 8 ea $2,500 $20,000 
12. Service Connections 64 ea $500 $32,000 
13. Thrust Block 18 ea $200 $3,600 
14. State Hwy Crossing 2 ea $10,000 $20,000 
15. County Hwy Crossing 2 ea $5,000 $10,000 
16. Saw Cut & Remove Asphalt 1,500 sy $5 $7,500 
17. Saw Cut & Remove Concrete 900 sf $3 $2,700 
18. Asphalt Repair 1,500 sy $10 $15,000 
19. Concrete Repair Sidewalk(4") 900 sf $5 $4,500 
20. Remove & Repair Curb & Gutter 180 If $25 $4,500 
21. Connection to Existing Main 2 ea $1,500 $3,000 
22. Subtotal - (1) $297,125 
23. 

Engineering - 1 0 % Subtotal (1) $29,713 
Subtotal - (2) $326,838 
Contingency - 15% Subtotal (2) $49,026 
TOTAL CONSTRUCTION COSTS $375,863 
Surveying Costs $7,000 
Permitting Costs $2,000 
Access/Easements $5,000 
Legal Fees $1,000 
Final Plans/Specifications $29,713 
TOTAL PROJECT COSTS $420,576 
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HARTVILLE WATER SUPPLY PROJECT 
PRICE ESTIMATE FOR INSTALLATION OF A TERTIARY WELL 

Unit Total 

Description Quantity Unit Price Amount 

Tertiary Rock Well 

Mobilization and Demobilization L.S. $5,000 $5,000 

Drill for, Furnish and Install 20-inch Surface Casing 30 L.F. $100 $3,000 

Drill 16-inch Diameter Hole 220 L.F. $35 $7,700 

Furnish and InstaIl10.75-inch Diameter Casing 142 L.F. $25 $3,550 

Furnish and Install fO.75-inch Dia. V-Slot Screen 80 L.F. $80 $6,400 

Furnish and Install Gravel Pack 120 L.F. $25 $3,000 

Furnish and Install Cement Seal 1 L.S. $2,750 $2,750 

Standby Time 8 Hours $150 $1,200 

Rig Time 12 Hours $175 $2,100 

Airlift Development 12 Hours $225 $2,700 

Geophysical Logging L.S. $4,000 $4,000 

Furnish and Install Testing Equipment 1 L.S. $3,200 $3,200 

Conduct Pumping Test 176 Hours $60 $10,560 

Water Quality Analyses 1 L.S. $4,250 $4,250 

Well Completion with Pitless Adaptor 1 L.S. $5,000 $5,000 

Final Design and Specifications $25,000 

Permitting and Mitigation $2,000 

Legal fees $2,000 
Access and Right of Way $3,000 

Construction Cost $64,410 
Engineering Cost $6,441 
Subtotal $70,851 
15% Contingency $10,628 

Construction Cost Total $81,479 

Total Project Cost $113,479 

Table 6.2 
Cost Estimate: Tertiary Well 
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HARTVILLE WATER SUPPLY PROJECT 
PRICE ESTIMATE FOR 

INSTALLATION OF A PRECAMBRIAN ROCK WELL 

Unit 

Description Quantity Unit Price 

Precambrian Rock Well 

Mobilization and Demobilization 1 L.S. $5,000 

Drill for, Furnish Install, and Cement Well Casing 77 L.F. $125 

Drill 7 -inch Minimum Dia. Borehole 425 L.F. $50 

Geophysical Logging (Downhole Video) 1 L.S. $2,800 

Standby Time 8 Hours $150 

Rig Time 12 Hours $175 

Airlift Development 12 Hours $225 

Furnish and Install Testing Equipment 1 L.S. $3,200 

Conduct Pumping Test 176 Hours $60 

Water Quality Analyses 1 L.S. $4,250 

Well Completion with Pitless Adaptor 1 L.S. $5,000 

Final Design and Specifications $25,000 

Final Well Siting Investigation $10,000 

Permitting and Mitigation $2,000 

Legal fees $2,000 

Access and Right of Way $3,000 

Construction Cost 

Engineering Cost 

Subtotal 

15% Contingency 

Construction Cost Total 

Total Project Cost 

Table 6.3 
Cost Estimate: Precambrian Rock Well 

TST Inc. of Denver (10-5-95) 43 

Total 

Amount 

$5,000 

$9,625 

$21,250 

$2,800 

$1,200 

$2,100 

$2,700 

$3,200 

$10,560 

$4,250 

$5,000 

$67,685 

$6,769 

$74,454 

$11,168 

$85,622 

$127,622 

Hartville 



HARTVILLE WATER SUPPLY PROJECT 
PRICE ESTIMATE FOR 

INSTALLATION OF NEW WELL TO THE SUNRISE MINE TUNNEL 

Unit 

Description Quantity Unit Price 

Well to Mine Tunnel (assumes 220 feet of fill) 

Mobilization and Demobilization 1 L.S. $5,000 

Drill for, Furnish and Install 20-inch Surface Casing 30 L.F. $100 

Drill 16-inch Diameter Hole (through fill) 190 L.F. $35 

Drill 7-inch Diameter Hole (through PC rock) 200 L.F. $50 

Furnish and Install 1 0.75-inch Diameter Casing 222 L.F. $25 

Furnish and Install Cement Seal L.S. $2,750 

Standby Time 8 Hours $150 

Rig Time 12 Hours $175 

Airlift Development 12 Hours $225 

Furnish and Install Testing Equipment 1 L.S. $3,200 

Conduct Pumping Test 176 Hours $60 

Water Quality Analyses L.S. $4,250 

Well Completion with Pitless Adaptor 1 L.S. $5,000 

Final Design and Specifications $25,000 

Geophysical Survey $15,000 

Permitting and Mitigation $2,000 

Legal fees $2,000 

Access and Right of Way $3,000 

Construction Cost 

Engineering Cost 

Subtotal 

15% Contingency 

Construction Cost Total 

Total Project Cost 

Table 6.4 
Cost Estimate: New Well to Sunrise Mine 

TST Inc. of Denver (10-5-95) 44 

Total 
Amount 

$5,000 

$3,000 

$6,650 

$10,000 

$5,550 

$2,750 

$1,200 

$2,100 

$2,700 

$3,200 

$10,560 

$4,250 

$5,000 

$61,960 

$6,196 

$68,156 

$10,223 

$78,379 

$125,379 

Hartville 
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VII. ECONOMIC ANALYSIS 

7.1 Existing Rate Structure & Revenue 

The Hartville Town Clerk's records obtained in September of 1995 indicate that the water 
system includes 49 taps. There is no differentiation made between residential and 
commercial taps. There is one residential service outside of town limits. 

Water service is metered at all taps. All monthly water service rates are set at $13.30 for 
the first 15,000 gallons and $0.50 per each additional 1,000 gallons. There are no standard 
tap fees; in the past they have been negotiated on a case-by-case basis. 

The Town's 1994 records indicate a revenue of $6,924.82 from the water service. The 
Town of Hartville estimated 1995 - 1996 budget for the water department is $7,660. 

7.3 Project Financing 

Full determination of a water supply source needs to be further pursued in a Level n study. 
Economic impact of the selected alternatives should be addressed at that time. The cost 
estimate totals for the water supply sources include costs for final design, permitting, legal 
fees, access/right-of-way, but do not include costs for transmission line construction. 
Transmission line cost is dependent on the selected well location and the distance to the 
Town's distribution/transmission system. 

Costs for further evaluation of existing water sources were estimated as follows: 

• • 
One week of hydraulic testing for Town Well #3 Aquifer 
Well integrity testing of Kelly's Park Wells 

$15,000.00 
$30,000.00 

Construction of a new water supply source and the transmission system improvements could 
be funded by the Wyoming Water Development Commission (WWDC). The WWDC 
typically provides funding for these types of projects through a combination of grants and 
loans: two-thirds of the project is funded by a grant, and the balance is funded through a 
long-term, low interest loan to the Town. Currently the WWDC is offering a loan term of 
twenty years at a 4 % interest rate. 

Using these terms and rates, Table 7.1 indicates the potential level of economic impact on 
the Town for the construction of the proposed water system improvements and a new water 
supply source. 

TST Inc. of Denver (10-5-95) 49 Hartville 



TABLE 7.1 
Economic Impact of Potential Improvements I Alternatives 

Project Description Cost Estimate! Town Responsibility2 Monthly 
Cost Per Tap3 

Water Transmission 
System $420,576 $138,790 $17.37 

Tertiary We1l4 

(Well Canyon) $160,479 $ 52,958 $ 6.63 

Precambrian We1l4 

(Hartville Draw, Sparks $174,622 $ 57,625 $ 7.21 
Canyon, or Town Well) 

Sunrise Mine Tunnel $172,379 $ 56,885 $ 7.12 

NOTES: 

1 - Well construction costs include final design, permitting, legal fees and access/right-of-
way estimates. 

2 - Assuming Wyoming Water Development Responsibility = 67 % 
3 - Assumptions: 49 taps, Loan term = 20 years at 4% interest. 
4 - Costs do not include transmission line. 
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APPENDIX • A· 
TOWN OF HARTVILLE 

DATA FROM THIS STUDY AND HISTORICAL WATER QUALITY ANALYSES 

PRIMARY INORGANIC CONSTITUENTS 
coRstltUERt XfAXlXfOXf 'WATER' 'WATER' 

CONTAMINANT LEVEL- 19-May-94 ~91 
Nitrite (as N) 1.0 <0.1 NT 
Nitrate (as N) 10.0 1.20 O.SO 
Antimony 0.006 <0.005 NT 
Arsenic 0.05 <0.005 <0.005 
Barium 2.0 0.13 0.10 
Beryllium 0.004 <0.001 NT 
Cadmium 0.005 <0.002 <0.002 
Chromium 0.10 <0.005 <0.005 
Copper 1.30 0.18 NT 
Cyanide 0.200 <0.010 NT 
Lead 0.015 <0.002 <0.002 
Mercury 0.002 <0.0005 <0.001 
Nickel 0.100 <0.05 NT 
Selenium 0.05 <0.005 <0.005 
Thallium 0.002 <0.002 NT 
Fluoride 4.0 O.SO 0.50 
Silver 0.05 <0.005 NT 
Sodium 250.0 49.00 52.00 
Sulfate" 250 180.00 NT 
i COncentrations are In ppm, unless otherwtse noted 
• The listed level Is an "action /level" 
•• Sodium and sulfate are secondary constituents; all others are primary 

concentration listed for lead Is an action level. 
Analyses on "Water" performed by Wyo. Dept. of Agriculture - Analytic Services 
Analysis on "Kelly Pk. NO.8 performed by Wyo. Dept. of Agriculture - Analytic Services 
Analysis on "Kelly Pk. NO.8" (1995) performed by Energy Labs, Casper, WY 
NT: Not Tested 

RADIONUCLIDE ANALYSES 
CONSTItuENt MAXIMUM 

CONTAMINANT LEVEL 
Gross Alpha, pC ill 15 
Gross Beta NS 
Radium 226/228 5 
Uranium (U), dissolved NS 
Analyzed by Energy LabOratones, casper, Wy 
NS: No Standard 
• Radium 226 only 

NITRATE ANALYSES 

March,1992 
<1.0 
NT 
NT 
NT 

CONSTItUENt MAXIMUM WATER 
CONTAMINANT LEVEL 19-May-94 

Nitrate ppm (as N) 10 1.3 
Nitrite ppm (as N) 1 <0.1 
'Water' (1994) analyzed by Wyo. Dept. of Agriculture - AnalYtiC Services 
"Kelly Pk. NO.8" (1995) analyzed by Energy Labs, Gasper, WY 

CONSTItuENt 

VOCs 

ORGANIC CONTAMINANTS 
MAXIMUM 

CONTAMINANT LEVEL 
various 

WELL 1 
27-Feb-95 

Trihalomethanes various NO 
Pesticides & Herbicides various NO 
Other* N/A NO 

Analyzed by Energy Laboratones, Casper, Wy 
• Other, unregulated organic constituents 

kehyPkRo. 8 
12-Aug-87 

NT 
NT 
NT 

0.005 
<0.1 
NT 

<0.005 
<0.005 
<0.05 

NT 
<0.005 

NT 
0.02 

<0.005 
NT 
0.4 

<0.005 
36 
150 

kelly Pk. No. 8 
12-Aug-87 

9.2 
9.2 
0.1· 
8.0 

kelly pk. No. 8 
1-Aug-95 

4.94 
<0.01 

** Detected Bromodichloromethane (0.002 mg/L) and Chlorodibromomethane (0.005 mg/L), 
however, total concentration was below the Trihalomethane MeL (0.100 mg/L) 

N/A = not applicable 

-Page 1-

kelly Pi Ro. 8 
1-Au~-95 

<0.01 
4.94 

<0.001 
0.001 
0.15 

<0.0005 
<0.0005 

<0.05 
<0.01 

<0.005 
<0.001 
<0.001 
<0.05 
0.01 

<0.0004 
0.39 
NT 

45.60 
151.00 

23-May-88 
9.0 
8.0 
0.2 
NT 



ENERGY LABORATORIES, INC. 
P.o. BOX 3258 • CASPER. WY 82602 • PHONE (3071 235-0515 
254 NORTH CENTER. SUITE 100 • CASPER. WY 82601 • FAX (307) 234-1639 

WATER ANALYSIS REPORT - Weston Engineering 

ReportOate: 09-07-95 
Sample 1.0.: 
Sample Date: 
Sample Number: 

Major Ions 

Calcium (Ca) 
Magnesium (Mg) 
Sodium (Na) 
Potassium (K) 
Carbonate (CO~) 
Bicarbonate (HCO':l) 
Sulfate (SO 4) 
Chloride (CI) 
Ammonium (NHd) 
Nitrite (NO?) as N 
Nitrate (NO ':I) as N 
Total Nitrite + Nitrate (NO, + N03 ) 

Fluoride (F) 
Silica (SiO.,) 

Non-Metals 

-total Dissolved Solids @ 180°C (TDS) 

g~~~i~~!i(6%r------- ------- --------_. --- - -_._---

-Corrosivity 
Acidity 
~Ikalini~, measured as CaC0 3 -~ 

pH 

Trace Metals 

Antimony (Sb) 
Arsenic (As) 
Barium (Ba) 
Beryllium (Be) 
Cadmium {Cd) 
Chromium (Cr) 
Copper (Cu) 
Iron (Fe) 
f-~ead (Pb) _ 
Manganese (Mn) 
Mercury (Hg) 
Nickel (Ni) 

I Selenium (Se) 
Thallium (TI) 
Zinc (Zn) 

Quality Assurance Data 

Anion 
Cation 
WYDEQ AlC Balance 
Calc TDS 

r-fDS AlC Balance 

Report Approved by: 
PIM 42564w9S.wk3 

h'.O. L.J.j 

Kelly Park Well #8 
08-01-95 
95-42564 

Results 

mg/I 88.0 
mg/I 40.0 
mg/I 45.6 
mg/I 6.1 
mg/I 0 
mg/I 306 
mg/I 151 
mg/I 25.1 
mg/I 0.07 
mg/I < 0.01 
mg/I 4.94 
mg/I 4.94 
mgjl 0.38 
mg/I 27.7 

mg/I 552 
__ .M~~9/~ _____ 841 

-~ --
mg/I < 0.005 

sat. index 1.05 
mg/I < 1.0 

f--- - -- rl} glJ ____ 251 
std. units 

r--- ._- -- ----1r:24 

mg/I < 0.001 
mg/I 0.001 
mgjl 0.15 
mgjl < 0.0005 
mgtl < 0.0005 
mgtl < 0.05 
m..9l!. < 0.01 
mgtf---

0.T1 
mgtl < 0.001 

--' 

mg/I < 0.01 
mgtl < 0.001 
mgtl < 0~05 

mgtl 0.011 
mgtl < 0.0004 
mgtl 0.03 

meq 9.25 
meq 9.88 

% 3.34 
mgtl 559 

dec. % 0.99 

Detection Limit 

1.0 
1.0 
1.0 
1.0 

0.10 
0.10 

1.0 
1.0 

0.05 
6m 
0.10 
0.10 
0.10 
0.10 

1.0 
1.0 

- .. .- ---
0.005 

-
1.0 
1.0 

"--.-.---~ ~--- , .. _- - -
0-14 

0.001 
0.001 

0.10 
0.0065 
0.0665 

O.OS 
0.01 -------_.-
0.05 

O.OO·r 
0.01 

0.001 
0.05 

0.001 
0.0004 

0.01 --
Acceptance Range 

-5 - +5 

0.90 - 1.10 

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES 



QUALIlY ASSURANCE REPORT -

Report Date: 09-19-95 
ELI #(s): 95:42564 

MAJOR IONS: 

Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
Sulfate 
Chloride 

METHOD 

EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-258.1 
EPA-310.1 
EPA-310.1 
EPA-200.7 
EPA-200.7 

-----------1-:::---------
Nitrate-N EPA-353.2 
Fluoride 

-------
Silica 

NON-METALS: 

TDS @ 180 C 
Cond (umho/cm) 
pH (units) 

TRACE METALS: 

Antimony 
Arsenic 
Barium 
~ .. 
Beryllium 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Mercury 

I Cyanide 
Nickel 
Selenium 
Thallium 
- ---------------
Zinc 

Report Approved By: 
dOle 95:42.'564 

EPA-340.2 
EPA-200.7 

EPA-160.1 
EPA-120.1 
EPA-150.1 

EPA-204.2 
EPA-206.3 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-239.2 
EPA-200.7 
EPA-245.2 
EPA-335.1 
EPA-200.7 
EPA-270.3 
EPA-279.2 

1---,,"-
EPA-200.7 

WESTON ENGINEERING 

Dup #1 
% 

100 
100 
100 
100 
100 
98 
99 

Dup #2 
% 

-
-
-
-
-
-
-

Spk #1 
% 

98 
91 
98 
98 
-

100 
98 
98 

Spk #2 DATE 
% ANALYST ANALYZED 

- TS 08-31-95 
- TS 08-31-95 
- TS 08-31-95 
- TS 08-31-95 
- MM 08-03-95 
- MM 08-03-95 
- TS 08-31-95 
- TS 08-31-95 .. -~-~-------:::--- -------1--

AC 08-04-95 100 - 98 -
100 - 91 - MM 08-08-95 
100 - 101 - TS 08-31-95 

-----:::-i MM 
-~ 

98 - - 08-14-95 

I M~ 
r--

100 - - - 08-04-95 
100 - - - I MM 08-03-95 

100 - 100 - CP 08-10-G5 
100 - 107 - RK 08-07-95 
100 - 102 - TS 08-31-95 
100 - 103 - CP 08-03-95 
100 - 87 - CP 08-08-95 
100 - 102 - TS 08-31-95 
100 - 100 - TS 08-31-95 
100 - 102 - TS 08-31-95 
100 - 89 - CP 08-04-95 
100 - 101 - TS 08-31-95 

- -- ----

--~:=-~-~=~ 100 - 97 - RK 
100 I - 110 - SS 
100 - 99 - TS 08-31-95 
101 - 103 - RK 08-07-95 
100 --t 92 - CP 08-03-95 

- l TS 100 103 - 08-31-95 
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254 North Center Street fax 307-234-1639 INFORMATION EXCEPT SIGNATURES 
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P.O. # Project Name I Address 
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