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EXECUTIVE SUMMARY
HARTVILLE WATER SUPPLY PROJECT
LEVEL II
INTRODUCTION
The purpose of the Hartville Level II Water Supply Project is to report the findings of the
groundwater development program, identify water supply alternatives, and prepare preliminary
designs and cost estimates for the various selected alternatives. An analysis of the existing
water sources, distribution system, population projections, and present and future water demands
are summarized from the Level I report. Alternatives for enhancing Hartville's water supply are
presented and the probable costs are provided.
The Kelly's Park Wells 7 and 8, located adjacent to the North Platte river (Figure E-1), currently
serve as the primary sources of drinking water. Produced water is transported via a 4.5-mile
pipeline to Hartville. Although these wells are highly productive, they have proven to be less than
reliable and their distance from Town increases maintenance and operation costs. For example,
flooding in Hartville canyon caused a major break in the pipeline and disrupted water service for
two weeks in early July, 1995.
In response to the problems associated with operating the Kelly's Park wells and the 4.5-mile
pipeline, the Wyoming Water Development Commission (WWDC) sponsored the construction
and testing of one exploration well located close to the existing water system infrastructure. The
project consisted of drilling, constructing, and testing of an exploration well within the Town of
Hartville. Additional facets of the project included: (1) testing the productive capabilities of
existing Well No. 3; (2) evaluating the potential for surface water influence on Well No. 3; and (3)
conceptual designs and cost estimates for the completion of Well Nos. 3 and 9, water distribution
system replacement, and storage tank improvements.
PROJECT AREA
The Town of Hartville is located in northeastern Platte County, near the North Platte River valley
(Figure E-1). Hartville's closest neighboring small community is Guernsey which is located 6
miles to the south. The 1990 census reported a population of 77 persons for Hartville. The
population consists mostly of retired citizens. The water distribution system, comprised of 49 (45
active) service connections, was constructed in the early 1900's.
Hartville was first settled in the 1870's by mineral prospectors. The Sunrise mining operation
commenced in the 1890's followed by the establishment of the Sunrise camp, a CF&I company
town approximately one mile east of Hartville. Hartville's close proximity to Sunrise meant a
single, interdependent economy developed until mining activities ceased in the early 1980's.
Sunrise became vacant at this time.
PRESENT AND FUTURE WATER NEEDS
The utility and accuracy of predicting the future population is limited because the economy of the
Town of Hartville was devastated by the departure of mining activities at the nearby Sunrise
mine. Nonetheless, a modest, positive population growth rate is proposed over the 30-year life of
this project. By extrapolating the population projection from the Level I report, the projected
population in the year 2027 is 101, if an annual growth rate of 1% is assumed. The growth rate is
intended to indicate a gradual improvement of the economic base due to increases in tourism and
recreation; perhaps resulting in an increase in baseline population. It is not designed to consider
the population changes if mining activities resume.
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The water demand estimate for the Town of Hartville is based on the projected population and
coupled with recent historical water consumption rates. To define a short-term, upper limit of
water system demand, a design peak-day usage of 638 gallons per capita (gpcd) was utilized.
The average daily water usage rate is approximately 300 gpcd.

n

At the current population of approximately
persons, a supply of 34 gallons per minute (gpm,
pumping continuously) and 49, 100 gallons of storage are required to meet the peak-day design
criterion of 638 gpcd. For a projected population of 101 persons in 2027, a 45 gpm water supply
and approximately 64,400 gallons of storage capacity would be required. This scenario
represents the worst case relative to one-day, peak water demand and would satisfy the water
demand of the Town of Hartville through the 30-year design life of the project. The existing
storage volume is 100,000 gallons in two tanks.
Based on a review of the DEQ rules and regulations governing adequate water storage and
supply redundancy, the Hartville water system is considered as a two (or more) well system. The
requirement is that the least productive source be capable of supplying the average daily demand
at the projected population of 101 in the year 2027. For this scenario, each source must be
capable of delivering 21 gpm or 30,300 gallons per day. Both Well Nos. 3 and 9 have been
successfully pump tested at production rates of 30 gpm, well in excess of the 21 gpm
requirement. Well Nos. 3 and 9, if completed and connected to the water system, are each
capable of producing the average daily water demand throughout the life of the project. The two
Kelly's Park wells are individually capable of producing over 500 gpm, well in excess of the peakdaily demand.
EXISTING WATER SUPPLY AND DISTRIBUTION SYSTEMS
Distribution System. The Town's distribution system is approaching a service age of 100
years, and has surpassed its design life. Adequate records of line and valve locations are not
available. Many valves are not working, therefore any repairs require major system shutdowns.
Fire hydrants, in addition to being very old, do not provide adequate coverage for all properties. It
is not known how many of the hydrants are in working order, or if they are tested on a regular
basis.
Kelly's Park Wells and Transmission System. The main transmission pipeline from the Kelly's
Park wells is extremely fragile. It is constructed of a thin-walled PVC material with a mixed
performance history, that is no longer manufactured. The line has a history of leaks and breaks,
and a major failure occurred in June of 1995. As a result of the failure, the Town was without a
potable water source for about two weeks. The line remains extremely vulnerable to additional
breaks. Although the wells produce water of acceptable quantity and quality, the power usage
costs are large to pump the water 4.5 miles to the Town's storage tanks.
Storage Tanks. While the two existing storage tanks appear to be in good shape, they require
immediate maintenance to protect the steel walls from rusting. The existing, internal sealing has
failed, to the point where rust streaks are visible, probably from the location of the weld seams. It
appears that the rusting has not yet progressed to pitting the steel walls, which could threaten the
structural integrity of the tanks. Construction replacement costs for the water storage tanks
would run to the hundreds of thousands of dollars.
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GROUNDWATER DEVELOPMENT PROGRAM
Well No. 9
The location of Town Well No. 9 was selected on the basis of lineament analysis using aerial
photographs. The well was completed with approximately 20 feet of surface casing cemented in
place; the lower portion of the well remains open to a depth of 560 feet.
Pumping Tests. A step test and a long-term, constant-discharge test were conducted at Well
No. 9. Based on the step test data, the well was pumped at a constant discharge of 30 gpm for
seven days. The curvilinear data distribution indicates the hydraulic properties of the fractured
rocks open to Well No. 9 decline as the hydraulic cone of depression propagates away from the
well.
Well No. 9 exhibits similar hydraulic characteristics in comparison with Well No. 3, briefly
described below, tapping the fractured metadolomite. The lack of an observation well precluded
estimation of a storage coefficient. The aquifer open to Well No. 9 is confined as indicated by the
rise in water level above the level of first penetration into the water bearing formation.
Well No. 3
Surface Water Influence Investigations. To determine the potential contribution of nearbysurface water to the yield of Town Well No. 3, if any, a small diameter boring was sited
approximately 23 feet northwest of Well No. 3 and was advanced to the top of the bedrock. The
observation well boring was drilled with air. Bedrock was encountered at 13 feet with no
perceptible air-lifted water. Deeper drilling into the bedrock encountered water at 19.6 feet; water
in the test boring rose to within 13.4 feet of the ground surface after a few minutes. The available
data suggests the water stored within the fractured metadolomite is under confined hydrologic
conditions in the vicinity of the Town Park.
Pumping Tests. Well No. 3 production has recovered following the shutdown of dewatering
activities at the Sunrise mine. For well testing, a larger capacity test pump was installed in Town
Well No. 3 to more precisely determine the well's productive capacity. At the 55 gpm step, the
pumped water was surging with air, suggesting water cascading into the well from a shallower
depth. Based on the step test data, the well was pumped at a constant discharge of 35 gpm for
four days without lowering the pumping water level to the pump.
Well Interference. An additional test was completed during the course of pump testing Well No.
9 to collect representative water samples and to investigate the potential of interference between
the two wells while pumping simultaneously. No changes in the static water level were observed
in Well No. 3 during the course the long term test of Well No. 9, suggesting the fracture zones
open to both wells are not hydraulically connected.
Groundwater Quality
The groundwater produced from Well Nos. 3 and 9 contains nitrate. The reported nitrate
concentrations exceed the EPA Maximum Contaminant Level, making the water unfit for
consumption by infants. However, the nitrate concentration may be easily diluted to acceptable
levels by mixing with groundwater produced from the Kelly's Park wells. Nitrate removal
treatment at the wellhead is also feasible for future consideration if high nitrate levels persist.
Suitable treatment methods include reverse osmosis and denitrification. However, the installation
and operation of a treatment system will result in an increase in operation and maintenance
costs. Nitrate treatment would also require a level Ill water system operator.
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Samples were collected from both Well Nos. 3 and 9 and analyzed for compliance with the Safe
Drinking Water Act. The water meets the primary water quality standards except for nitrate. The
water from both wells meets the secondary water quality standards except for total dissolved
solids (TDS). Based on the available information, the water quality from Well Nos. 3 and 9 is
similar to the Kelly's Park well water except for nitrates and sulfates. The water quality data is
also consistent with the data collected during the Abandoned Mine Lands investigation except for
nitrates (the AML program has not sampled for nitrate). Analytical results for two samples
collected from Well No. 3 by the Wyoming Department of Transportation on March 19, 1976
indicated TDS ranging from 376 to 444 parts per million (ppm), sulfates raging from 67 to
ppm, and nitrates ranging from 25 to 29 ppm.

n

Additional nitrate samples were collected in the vicinity of Hartville. Sampling sites including one
of the shafts at the Sunrise Mine, local springs, and domestic and stock wells on February 13 and
14, 1997 (see Figure E-2 for sampling locations and concentrations). The samples were
submitted for analysis of nitrate and major anions and cations. In addition, one sample was
collected from Town Well No. 3 for nitrate analysis to confirm the result of the November 1996
analysis.
The highest nitrate concentrations were detected within or near the Town of Hartville's boundary.
Wells and springs in the surrounding area exhibited lower nitrate concentrations. Nitrate
concentrations generally appear to increase along the direction of groundwater flow, in a
southwesterly direction. Based on this single sampling event, nitrate concentrations appear to
decline with increasing radial distance outward from the Town of Hartville. Possible sources not
ruled out at this time include past mining activities, septic systems and old landfills, animal
confinement areas, or a combination of potential sources.
The AML program has been provided copies of the water quality data from this study, and should
be encouraged to include the major cations and anions in their analytical suite for the various
sampling locations in and around Hartville. While the available information regarding nitrates in
groundwater in the vicinity of Hartville is less than ideal, the historic water quality data suggests
the nitrate concentrations have diminished with time. With a follow-up sampling program,
perhaps the source(s) of the nitrates, if any, can be better located and managed.
CONCEPTUAL DESIGN AND COST ESTIMATES
All feasible water supply alternatives were examined for consideration as potential improvements
to the Town of Hartville water supply and distribution systems. A brief description of the
alternatives along with important advantages, disadvantages, and cost information are
summarized in Table E-1. In consideration of the deficiencies described, the Town Council
passed a resolution to pursue construction of all water system improvements (Option 6 in Table
E-1) if acceptable funding is available.

Preferred Water System Improvements
Completion of Well Nos. 3 and 9. The superior alternative in meeting the Town of Hartville's
water supply needs is the completion and connection of new Well No. 9 and the existing Well No.
3 to the existing water storage facilities. It is the only alternative that provides a local, long-term
water source within the Town boundary. The proposed scope of work includes the installation of
pumps, motors, controls, pitless adapters, chlorination systems, and well transmission lines
routing ground water directly to the storage tanks. Well Nos. 3 and 9 will be completed with
submersible pumps and motors set at 180 and 400 feet below ground level, respectively. Pump
and motor sets (approximately 5 to 7.5 horsepower, respectively) with rated capacities of 30
gallons per minute is recommended. In this configuration, either well can provide average daily
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TABLE E-1
SUMMARY OF IDENTIFIED WATER SUPPLY IMPROVEMENTS

OPTION

1. Do-Nothing Option:

ADVANTAGES

• No Additional Cost to Water Customers

No Improvements

DISADVANTAGES

• Kelly Park Well Access and Reliability

ESTIMATED
COST

COMMENTS

$0

In· Town Water Sources are Under

Difficulties Remain

Utilized for this Option.
Kelly's Park Wells = Primary and Backup Sources.

·Vulnerable Transmission System

Water System Operating at Deficit.

• GWUDI and WHP Issues?

2. Basic Well No. 8 Completion:
Includes Pump Installation,
Nitrate Treatment System
and Well Building

• Minimal Capital Cost to Water Customers • High Nitrate Treatment Costs
·Nitrate Removal
·No Local, Redundant Water Supply
• Well Location Relieves Access
- Connect to Distribtuion System
Difficulties

$186K

Utility of Well No 3 is Ignored for this Option.
Kelly's Park Wells = Remote Backup
Nitrate Treatment Dismissed Because of High
0 & M Costs.

3. Well Completions:
Complete Well Nos. 3 & 9
with Nitrate Treatment System
and Well Building

• More Reliable Water Supply
• Improves Ease of Operation
·Nitrate Removal

- Greater Water Customer Cost
- High Nitrate Treatment Costs
- Connect to Distribtuion System

$214K

Redundant Local Groundwater Sources.
Primary and Backup Wells in Town.
Nitrate Treatment Dismissed Because of High
0 & M Costs.

4. Storage Tank Improvements:
Repair Tank Valves and Controls
Sandblast and Coat Tanks

• Improve System Operability
• May Increase Fire Rows

• Additional Cost to Water Customers
• Rehabilitation Costs Included in Loan
Rather Than Paid Out of Sinking Fund

$45K

More Efficient Storage System Operation.
Corrective Maintenance.
Is a Life Extension Measure.

5. Water Distribution System
Replacement Only:

• Improve Dist. System Operability
• May Increase Fire Rows
• Well No. 3 & 9 Transmission Lines to
Storage Tanks

• High Cost to Water Customers

$561K

Improved Dist. System Operability.
Corrective Maintenance. System is Well
Beyond its Intended Design Life.
Blending Possible to Control Nitrate Levels

6. Well Completions and Storage Tank
Improvements and Dist System
Replacement (= Options 3, 4, & 5,
Without the Nitrate Treatment

• Greatest Cost to Water Customers
·Improved Safety and Operability
• May Increase Fire Rows
• Nitrate Dilution by Blending, Not Treatment
• 2 Local Water Wells

$695K

Provides the Best System Operability.
Nitrate Dilution by Blending with Kelly's Park
Well Water.
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water demand through the 30-year design life of the project. Because no interactions were
observed during simultaneous pumping of Well Nos. 3 and 9, both wells may be put in service
during periods of high water usage. Thus, power costs could be lowered by using Well No. 3
and/or Well No. 9 rather than relying solely on the Kelly's Park wells.
The proposed well completions include retrofitting the existing building near Well No. 3 and
construction of a new masonry building near Well No. 9. The buildings will contain the motor
controls, instrumentation, and treatment equipment. New ductile iron pipe (DIP) will be installed
to connect the wells to the system. The proposed wellhead treatment consists of a solution-feed
chlorination system.

Transmission and Distribution System. The Hartville Water Supply Master Plan, Level I
report indicated that the majority of the existing water distribution and transmission system
needed total replacement, with all valves, fixtures and appurtenances replaced and designed to
meet current regulatory and engineering standards. Figure E-3 presents the preliminary design
layout for the proposed improvements to the transmission and distribution system. The system
will be designed to conform with the Wyoming Department of Environmental Quality, Water
Quality Division, Chapter XII entitled, Design and Construction Standards for Public Water
Supplies.
The recommended water transmission and distribution system improvements are designed to
completely replace Hartville's aging water distribution lines with 6-inch diameter DIP, adequately
spaced hydrants for fire protection, and valves located to allow line maintenance with continued
water service to the majority of the Town. A connection will be made to the existing transmission
line from the Kelly's Park wells at the Town's southwest boundary. The transmission line to the
water storage tanks will also be replaced. The new waterline to the tanks will be located along
the existing pipeline alignment. It appears that the construction of the last 200 feet of this line to
the tanks will require some blasting through rock. By utilizing the alignment of the existing line, it
is anticipated that blasting can be kept to a minimum. During final design it may be determined
that it is possible to utilize the existing 6-inch DIP transmission line up to the tanks, rather than
constructing a new line, which could result in some construction cost savings.
The only pipeline within the Town's system that is proposed to be left intact is the 4-inch PVC line
in Railroad Street. Although this line is undersized according to DEQ standards, it is still a
relatively new water line. It appears that there are no services currently located on the line, and
there are only two lots adjacent to the line that may want service connections in the future.
Therefore it is assumed that the 4-inch PVC will continue to adequately serve this area of Town.
The proposed improvements also include extending a 6-inch diameter line from the existing
dead-end fire hydrant on the 4-inch PVC Railroad Street line, east to Grant Street, thereby
avoiding the dead-end situation and providing a complete outer loop for the distribution system.
In addition to replacing the existing transmission and distribution system, new 6-inch DIP
waterlines are proposed to link the two new local water sources (Well No. 3 and Well No. 9)
directly to the water storage system. Figure E-3 indicates the location of this well transmission
line. As illustrated, it's alignment would parallel the proposed water distribution line in Main Street
and continue to the existing storage tanks.

Storage Tanks. It is recommended that the Water System Improvements include maintenance
of both water storage tanks, and reconstruction or repair of the valves controlling the tanks. The
interior surfaces of both tanks need to be sandblasted and recoated with a material appropriate
for potable water storage. Without recoating, the deterioration of the tank walls will continue to
accelerate, until significant rusting and pitting begins to threaten the structural integrity of the
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steel walls. Maintenance at the tanks also needs to include repair of the Tank No. 2 fill target
and repair or replacement of the cathodic protection wiring.
Project costs are summarized in Table E-2 and are based on the assumption of construction in
the 1999 fiscal year. Project design and preparation of contract documents, plans, and
specifications are anticipated to commence in 1998.
TABLE E-2
SUMMARY OF PROJECT COST

Item No.

Description

Amount
(1999 Dollars)

1

Well No. 3 Completion with Disinfection

$33,242

2

Well No. 9 Completion with Disinfection

$55,287

3

Storage System Improvements

$45,016

4

Transmission System Replacement

$560,975

TOTAL ESTIMATED PROJECT COST
USE

$694,520
$695,000

ECONOMIC ANALYSIS AND ABILITY TO PAY

Current Utility Rates
Any proposed water supply improvements must be reviewed within the context of the water
system debt structure and utility rates paid by the customers. Consequently, a brief overview of
existing rate structure is provided below. The Town of Hartville is currently debt free.
In November of 1996 a review of the Town's water billing records indicated a total of 45 active
taps, with approximately 4 inactive taps on the system. The inactive taps were believed to supply
vacant houses.
An estimate of the complete and entire costs necessary to operate and maintain the existing
Hartville water system was made as part of this Level II Study by assuming a portion of the
general fund of ($41,900) was used to offset the water system costs. The five major municipal
services provided by the Town of Hartville include water service, sewer service, street
maintenance, trash collection and cemetery maintenance. It is reasonable to assume that 20%
of the identified general fund expense (equal to $8,380), is allocated to provide water service.
When this amount is added to the identified budget costs of $5,760, the estimated water system
operating cost increases to $14, 140 per year.
Water rates would have to average approximately $26 per month per tap to raise the revenue
necessary to operate the current water system (without revenue contributions from the general
fund). A water rate at this level does not provide additional funds for capital purchases, major
repairs, maintenance, or the establishment of a sinking fund.
A sinking fund is highly
recommended for all utility systems in order to provide a future funding source for the inevitable
maintenance, replacement, or expansion of the system.
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Proposed Water Rate
A water rate schedule has been developed to provide the Town of Hartville water system with
adequate revenue for all operations, maintenance, repayment of the AUS loan, and
establishment of a small sinking fund for future repairs, expansions, or water treatment
requirements. It is estimated that the Town would spend approximately $12,400 per year to
provide water service to the community with the proposed improvements. This operation and
maintenance budget was based on a review of the Fiscal Year 1996-1997 Town budget and
estimates of normal operating costs for a new water system of similar size. In addition to these
normal costs of operation and maintenance, debt service on the proposed loan from AUS would
need to be included in the annual budget. AUS loan requirements typically include the
establishment of a sinking fund with an annual contribution equal to 10% of the annual debt
payment. For a debt value of approximately $75,000, the minimum annual debt service would
equal $4,883 and the sinking fund payment would need to equal at least $488, for a total annual
increase of approximately $5,371. These amounts would bring the Town of Hartville water utility
annual operating budget to a total of $17, 771 .
The proposed water rate schedule was calculated to provide enough revenue to meet a 1997
operating budget of $17,771. It was determined that a residential base water rate of $33 per
month would provide adequate revenues for the water system. The Town of Hartville may decide
to provide some of the operating revenues from sources other than the user fees, in which case
the proposed rate schedule would need to be modified to reflect other sources of revenue.
Completion of Well Nos. 3 and 9, replacement of the water distribution system, and storage tank
improvements will add to the operating cost of the water system in the form of increased debt; no
increase in operation and maintenance cost is anticipated. Table E-3 breaks the cost of the
project into its components on a per tap basis. The current water rate of $13.30 is not sufficient
to cover the cost of operating the water system. Proceeding with all the selected alternatives is
expected to increase monthly water rates by $9.04 per tap for debt retirement. An $10.57
increase beyond the current rate is recommended such that water rates actually cover water
system operating costs. This rate increase will result in typical monthly water rates of $33.00 per
tap.
TABLE E-3
FINANCIAL SUMMARY -WATER SYSTEM IMPROVEMENTS
(90% AML GRANT ($625,500), 10% LOAN FOR $75,000, 1999 DOLLARS)

Annual
Obligation

Monthly
Cost
(per user)

$75,000

$4,883

$9.04

Existing Water
System Debt

None

None

$0.00

Operation and
Maintenance*

None

$12,888

$23.87

$75,000

s11,n1

$32.91

Description

Grant

Loan

(90%)

(10%@5%,

30 Yr.)

Preferred Alternative

$625,500

TOTALS

* Total includes an annual sinking fund contribution of $488.
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These monthly rates represent a substantial increase to the residents of Hartville. However, the
largest portion of the proposed adjustment in water rates is to cover the actual operation and
maintenance expenses of the existing water system. Furthermore, in comparison with other
small-community water systems in Wyoming, these monthly costs are moderate, with some
monthly costs higher and others lower. The water rate for the Centennial Water and Sewer
District, in western Albany County, is $30.00 per month. The projected monthly rate per service
tap for the Vista West Water Supply Project near Sundance is $44.00. Anticipated monthly cost
per service for the proposed Ryan Park Water Supply Project, also in Carbon County, is $64.00
assuming a loan for 33% of the total project cost along with a substantial RDA grant. Elk
Mountain water rates are nearly $49 per month per tap.
FUTURE CONSTRUCTION PERMITS AND EASEMENTS
The following permits from the State Engineer's Office (SEO) and the Department of
Environmental Quality (DEQ)-Water Quality Division will be needed for the completion of the
proposed water system modifications are:
•

Permit to Appropriate Groundwater (SEO Form UW-5: Municipal Production Well)

•

Statement of Completion and Description of Wells (SEO Form UW-6)

•

Statement of Appropriation and Beneficial Use of Groundwater (SEO Form UW-8)

•

Construction Permit from the DEQ, Water Quality Division

Permitting and access issues will be resolved during the 1998 design phase. Because most of
the proposed work will be accomplished in existing right-of-ways and pipeline alignments,
troublesome access issues are not expected to arise.
CONCLUSIONS AND RECOMMENDATIONS
The Hartville Level 11 Water Supply Project successfully constructed and tested a water supply
well capable of meeting the Town of Hartville's projected average water demand throughout the
30-year project life. Installation of the well appurtenances and construction of short pipelines to
the nearby water storage tanks will provide the community with reliable, easily maintained water
sources. The pumping tests indicated that the combined production from Well Nos. 3 and 9 will
satisfy the peak daily demand throughout the 30-year project life.
Ease of operation, water source redundancy, and system reliability will be improved by virtue of
the productive capacity and close proximity of Well Nos. 3 and 9 to the water system
infrastructure. Because of the greater flexibility these local wells afford the Town with respect to
adequate production and ease of access, it is recommended that Well No. 9 be designated as
the primary local water source. Well No. 3 may be operated as the local backup water source in
event Well No. 9 is temporarily out of service. The Kelly's Park wells will provide water for
blending to adjust the nitrate concentration. Operating the local wells will also lower power costs
compared to relying solely on the Kelly's Park wells.
The presence of nitrate in the groundwater produced from the local wells (Well Nos. 3 and 9)
remains problematic. It prevents the removal of the Kelly's Park wells from the system, as
desired by the Town of Hartville. While the available information regarding nitrate in groundwater
in the vicinity of Hartville is less than ideal, the scarce historic water quality data suggests the
nitrate concentrations have diminished with time. With periodic sampling, perhaps a more
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reliable trend in concentration will become evident, and the source(s) of the nitrates, if any, can
be better located and managed.
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