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Cowley Water Master Plan 
WWDC Level I Study 
Executive Summary 

September 2016 
 
INTRODUCTION 
 
The purpose of this Level I Study was to review Cowley, Wyoming’s water supply and storage, 
examine its future water needs, and provide a plan for providing water service to its existing and 
future customers.  This study also provides an inventory and mapping of the Town’s existing 
water system, a geographical information system (GIS), and a hydraulic model for future 
planning. 
 
This master plan covers the Town of Cowley (Water System WY5600206), the South End Water 
Users (Water System WY5600970), and the West End Water Users that is served by the 
Cowley Water System.   
 
The West End Water line has a connection to the Town of Deaver water system, which is 
approximately 6 miles west of Cowley.  This connection is normally closed and only used during 
emergencies.  The Town of Deaver’s water comes from the Shoshone Municipal Pipeline, a 
regional water system servicing the northern portions of Park and Big Horn counties. 
 
1 EXISTING FACILITIES 
 
The Madison #1 Well, an artesian well located approximately 6.5 miles northeast of Cowley, is 
the Town’s water source.  This system consists of transmission piping, distribution piping and 
valves, a control building, and one elevated water storage tank. There is a secondary water 
source via an interconnect to the Town of Deaver water system that is only used during 
emergencies.  
 
Water is conveyed from the Madison #1 Well to Cowley via a 12-inch transmission main to a 
control building near the intersection of W 2nd N and N 2nd W.  In the control building, the water 
is delivered east to the Cowley distribution system and the South End Water Users District.  
Water is delivered west from the control building to a rural area west of Cowley.  The West End 
line is a 10-inch PVC line that connects to the Town of Deaver’s water system at the Deaver 
Interconnect as shown on Figure 1. 
 
The entire distribution system consists of approximately 177,556 feet (nearly 34 miles) of piping 
including polyvinylchloride (PVC), polyethylene (PE), asbestos-cement (AC) pipe, ductile iron 
pipe (DIP), cast iron pipe (CIP), and Perma-Strand pipe (CPS).  The piping in the newer 
sections is predominately PVC and in older sections is mostly asbestos cement (AC).  The 
transmission line from the well to town is Perma-Strand (a discontinued fiberglass reinforced 
pipe).  Due to pipe failures, leaks, and other maintenance issues, a 12,500-foot section of the 
Perma-Strand pipe was replaced in the early 1990s with 12-inch PVC pipe.  
 
The Town of Cowley has one existing 200,000-gallon elevated steel water storage tank that was 
constructed in the early 1980s.  
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2 SERVICE AREAS 
 
The Cowley water system is divided into several service areas, as described below and shown 
in Figure 1. 
 
2.1.1 Transmission Area 
 
The 12-inch transmission main from the Madison No.1 Well to the entrance of the Control 
Building has numerous water services and dead-end lines.  Since most of the land adjacent to 
the transmission main between the well and the Cowley Airport is owned by either the Bureau of 
Land Management (BLM) or U.S. Bureau of Reclamation (BOR), there is limited need for private 
services. There are currently four stock water services in this section of the transmission main.  
Property ownership south of Lane 6 is mostly private and taps into the transmission main 
frequently.  There are both in-town and out-of-town water users are connected to the 
transmission main. 
 
2.1.2 In-Town Users 
 
The area east of the Control Building includes the in-town distribution system and connection to 
the South End Water District Users master meter and water system. 
 
A 10-inch DIP exits the Control Building to the east and provides water to the Town distribution 
system, the 200,000-gallon elevated water tank, and connection to the South End Water District 
Users, as indicated on Figure 2. 
 
2.1.3 West End Water Line Users 
 
From the control building, a 10-inch DIP exits and progresses west, transitioning to a 10-inch 
PVC water transmission line that runs approximately 6.3 miles west of Cowley to the Deaver 
Interconnect.  The West End line provides service to some in-town users west of the Control 
Building (not served by the Town distribution system), numerous rural residents from West 4th 
Street, the bulk/commercial water station (at West 4th Street, north of HWY 310), the rural area 
north of Sage Creek, and south of Lane 6 from Cowley to Deaver. 
 
The area west of Cowley is a rural agricultural area, with limited residential and commercial 
uses in small tracts, typically ranging in the 5-to-40-acre tract sizes. The West End Line 
terminates in at the Deaver Interconnect vault.  
 
2.1.4 South End Water District Users 
 
The South End Water Users District (SEWU) is a separate water District. South End Water 
Users (Water System WY5600970) purchases water from the Town of Cowley and provides 
service to the area south and east of the Cowley Town limits, southwest of Sage Creek. 
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3 POPULATION & WATER DEMAND 
 
Future development in and around Cowley will depend on a number of factors including the 
need for land development, the economy, and the availability of infrastructure.  Discussions with 
Town representatives and locals indicate slow but steady growth is expected in the four service 
areas. 
 
The Town of Cowley includes service areas outside of the town limits where historical 
population projections have not been published and are not available.   The best available 
information from local schools, fire districts, and county planning offices was used to prepare 
future population estimates.  In-town estimates used Wyoming EAS/DA&I data supplemented 
with building permit history and growth projections.  The Mayor’s estimate is based on 
development of in-fill of lots and economic growth projections.  
 
For the South End Water Users District and the West End line, meter records and operator 
growth projections were used to project water demands.  South End Water Users District 
estimates show growth at 1.2 taps per year and the West End line rate is one new tap per year. 
The historical and projected population projections are represented in Figure 3. 
 

 
 

Figure 3 Population Projections 
 
 

The Town of Cowley started requiring water meters in 1967.   Water meter records, along with 
projected growth patterns in the Cowley area, were used to project future demands on the water 
supply system. The timeframe was January 2010 through December 2015. Cowley staff 
provided water records from its utility billing system for analysis.  
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Based on meter record reports, the 2015 annual water usage was 69,400,000 gallons (or 0.19 
MGD).  Table 1 shows water demands in gallons per minute (gpm) and million gallons per day 
(MGD). The demand trend indicates slow growth in population and subsequent water demand 
increase at a rate of 2.42 percent per year. 
 

Table 1  Projected Water Demands 

   2015 2025 2035 

    ADD MDD PHD ADD MDD PHD ADD MDD PHD 
Cowley gpm 71 234 410 91 301 527 128 422 738 

South 
End 

gpm 15 50 87 18 59 103 21 69 120 

West 
End  

gpm 46 75 111 51 83 123 56 92 136 

Total gpm 132 359 608 160 443 753 205 583 994 

Total MGD 0.19 0.52 0.88 0.23 0.64 1.08 0.30 0.84 1.43 

 
4 WATER SOURCE 
 
4.1  Madison #1 Well  
 
The Town of Cowley’s primary source of water is from a well located approximately 6.5 miles 
northeast of Cowley.  The Madison No. 1 Well is located in the SE ¼ SW ¼ Section 34, T. 58 N., 
R. 96 W., with an original priority date of July 29, 1983, Permit Number U.W. 65794.  This original 
appropriation was enlarged three times between 1983 and 1986 to expand the service area, but 
no additional yield was requested.   
 
The Madison No.1 Well provides the Town with an adjudicated water right of 850 gpm.  This 
well is an artesian well with a potentiometric elevation of 380 feet above the ground surface. At 
the well head, a pressure reducing valve reduces the pressure from approximately 165 psi to 30 
psi when it enters the 12-inch transmission main to town.  Due to the artesian well effect, there 
is no need for pumping facilities.  The well pressure and the elevation head between the well 
and the town is sufficient to supply adequate pressure to the town distribution system and fill the 
200,000-gallon elevated storage tank located on the southeast corner of N Division Street and E 
1st N Street.   
 
4.2  Deaver Interconnect 
 
An alternate source of potable water is available through the Deaver Interconnect, which is 
located at the end of the West End line and connects the Cowley system to the Deaver 
distribution system.  If the interconnect is used, Deaver charges Cowley a fee for the water 
used.  The Town of Deaver is a participating member of the Shoshone Municipal Pipeline (SMP) 
system, while the Town of Cowley is not.  The Towns have a verbal agreement that says 
Deaver will provide water to Cowley under emergency or extenuating circumstances (i.e. 
construction activities).   
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4.3  Shoshone Municipal Pipeline - Direct Service 
 
A potential alternate source of water for the Town of Cowley is the Shoshone Municipal Pipeline 
(SMP) system from a tap near Deaver Reservoir or one near the intersection of State Highways 
14A and 310, or both.  For Cowley to exercise this option, it would have to request and become 
a participating member in the SMP system.  Per discussions with Shoshone Municipal Pipeline 
staff, Cowley would have to petition the Shoshone Municipal Water Joint Powers Board for 
inclusion and pay membership fees.  
 
Through discussions with representatives from the Town of Cowley, it appears that Cowley 
would prefer to remain separate from SMP and retain their own water supply due to several 
factors.  Cowley’s well water quality is excellent and the residents prefer the ground water 
source to the SMP surface water source.   A water agreement with SMP would require Cowley 
to purchase all of their potable water from SMP.  This requirement would force Cowley to 
disconnect Madison No.1 Well and cease its use.  Cowley would then have to pay a share of 
the fees to cover a portion of the plant investment costs and future financial costs to SMP.  
These costs are currently not known and would need to be determined through discussions with 
SMP. 
 
New infrastructure including new pressure-reducing stations, piping, and system controls would 
have to be designed and constructed to bring SMP water to Cowley.  These costs would be 
significant and would have to be weighed in relation to future Cowley system improvements. 
Any plans for Cowley to move to the Shoshone Municipal Pipeline would require significant 
public input and study.   
 
5 WATER QUALITY 
 
The water quality parameters at the time of initial drilling in 1983 indicated the water quality was 
excellent, and did not require disinfection or treatment.  To date, there has been no disinfection 
or treatment applied to the water. 
 
A review of the limited water quality tests taken since the original well was completed suggests 
the original water quality produced by the well may not be declining.  With the limited water 
quality data over the period from 2005 to 2015, however, it will be difficult to draw any definitive 
conclusions regarding changes to water quality over time.  To ensure the Town has an 
adequate level of background testing history, the Town should sample and test for various water 
quality parameters on a more frequent basis.  This testing would be in addition to the EPA 
minimum requirements. 
 
6 MAPPING & MODELING 
 
Pryor Mountain Engineering, as a sub-consultant to Morrison-Maierle, surveyed the water and 
raw water systems during the late summer of 2015.  The survey data points were organized, 
connected, and labeled in order to develop a model of the pipe network, GIS shape files, and 
attribute tables.  Shape files and data obtained from Big Horn County were also imported to 
build the Cowley GIS system.  All system components were georeferenced to the same 
geospatial data bases.  The GIS files and mapping have been provided to WWDC and the Town 
of Cowley for their use.   
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The survey data and the GIS shape files were integrated into InfoWater Suite 12.0, Update #1, 
developed by Innovyze, which was used for the Cowley hydraulic model.  Actual fire hydrant flow 
tests were used to calibrate the water model with the existing system.  Water meter data was 
analyzed and used to develop demand projections.  Due to the size of the model, the demands 
were input, in general, equally across the separate water user areas.  Average day demands were 
input and 24-hour extended period scenarios were run for both average-day and maximum-day 
demands).  Maximum-day demands were also used for fire flow analysis.  Data from the SCADA 
data was used to develop the winter and summer diurnal curves for the water system. 
 
The hydraulic analysis on the existing system with current demands and demand projections for 
2025 and 2035 did not indicate any deficiencies in the existing or future system from a fire flow 
capacity standpoint.  Wyoming Department of Environmental Quality (DEQ) Chapter 12 criteria 
for flow and pressures were maintained, therefore, there are no pipe improvements recommended 
to correct fire flow deficiencies.   
 
The Town Council provides fire flows for fire suppression purposes.  Currently, only areas within 
the Cowley Town limits are designated to provide adequate fire flows.  Fire flows are not, nor 
are they planned to be, provided for the rural areas outside Cowley Town limits including the 
Transmission Line Area, West End Line, and the South End Water Users District service areas. 
Only flushing hydrants should be connected to these lines and the fire department should be 
aware that fire flows are not available from these lines. 
 
The Cowley in-town area has an existing 200,000-gallon elevated storage tank. Based on the 
20-year study period, the total recommended storage for Cowley is 500,000 gallons.  
Approximately 300,000 gallons of additional storage is required for the Town to meet demands 
through 2035.   
 
A hydraulic analysis was performed on the existing water mains to analyze average day 
demands and the associated water age during lower demand periods.  Based on this analysis, 
the majority of the system has a water age of less than one week.   A portion of the South End 
Water Users District has longer unidirectional mains that have a water age in the one- to two-
week time frame.  The West End transmission main to Deaver shows water age between three 
and four weeks based on the results of the analysis and is longer due to minimal use by users 
on the 10-inch main.  The water age will decrease in the future as demands increase in their 
system due to growth.  If water age becomes a concern, it is recommended the Town develop a 
water flushing program or install automatic flushers (Kupferle Automatic Flushers or acceptable 
equal) on water services or fire hydrants with water quality issues. 
 
7 CAPITAL IMPROVEMENT PROGRAM 
 
Recommendations for major infrastructure improvements were developed and prioritized for this 
report. A matrix was developed that evaluated the proposed recommendations on a number of 
criteria to set their relative priority.   
 
The matrix listed the various potential improvements and then prioritized them by five different 
categories: 1) Health, Safety & Security, 2) Regulatory, 3) Operational, 4) Financial/Budget 
Implications, and 5) Funding Eligible. These values were assigned according to engineering 
judgment, and quantify and prioritize the recommended improvements to the Town’s water 
system.  The ranking for the recommended improvements from this table helped set priorities 
and develop a proposed improvements schedule for planning purposes. 
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Cost estimates have been developed for the prioritized for the following capital projects. A 
summary of the cost estimates for the recommended capital is shown in Table 2. 
 

Table 2  Summary of Recommended Improvements 

CIP Project Title 

2015 Total 

Cost Estimate 

(Dollars) 

1. Chlorination & Backflow BLM #1 through BLM #4 $185,000 

2. New Elevated Tank - 500,000-gallon including              
Line Replacement #1 

$4,387,000 

3. AC Main Replacements $1,491,000 

4. Transmission Line Replacement  
Replace 12-inch Perma-Strand section with PVC 

$3,050,000 

5. Distribution Line Replacements 
(Total improvements through 2035) 

$3,997,000 

6. New Water Well $5,450,000 

 
A summary of the recommended improvements are below. 
 

CIP - 1. Chlorination & Backflow BLM #1 through BLM #4:  This project includes the 
installation of a chlorination facility to disinfect the entire water supply and backflow 
prevention devices on several stock watering taps on the transmission main between 
the Madison #1 Well and Town. 

CIP - 2. New 500,000-gallon Elevated Tank:  This project includes the installation of a new 
500,000-gallon elevated water storage tank with associated piping and removal of 
the existing 200,000-gallon tank. 

CIP - 3. AC Main Replacement.  This project includes replacing all of the remaining AC pipe 
(7,230 lf) in the distribution system. 

CIP - 4. Transmission Line Replacement:  This project includes the replacement of 
approximately 22,000 LF of 12-inch Perma-Strand transmission pipe with new 12-
inch PVC pipe.  

CIP - 5. Distribution System Replacements:  This project includes the replacement 
undersized lines and to provide for looping.  The assumption is that the Town will 
start a replacement program with approximately $200,000 allocated per year.  
Multiple years could be combined to maximize funding opportunities.   

CIP - 6. New Water Well.  This project includes the evaluation and completion of a second 
(redundant) water well.  
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8 FINANCING 
 
A five-year history of the Town’s water fund for fiscal years 2011 through 2015 was reviewed. 
During this period, Cowley has consistently ended the fiscal year with revenues exceeding 
expenses and did not have expenditures from the reserve account.  Therefore, the water fund is 
self-sufficient and self-supporting based on historical financial data.  
 
The existing water rates and budgets are adequate for the day-to-day and annual operation of 
the water fund.  Cowley has budgeted and made significant improvements to the West End Water 
Line with funding assistance from WWDC and SLIB.  Other system improvements have been 
completed with grant funding, and the Town has planned ahead and been able finance its match 
within the current rate structure.  Future projects may require adjustment of the current rates or 
cause delays until the necessary funds accrue.   
 
Morrison-Maierle recommends that South End Water Users increase rates to match other users’ 
rates.  Currently, the Town Users and West End Water Users pay a base rate and a monthly 
water maintenance fee.  The South End Water District Users pay $475 per month for their 52 taps 
and do not contribute to the maintenance fee.   
 
The average monthly water bills are as follows:  

 Town Users - $31.63  
 West End Users - $41.55  
 South End Users $14.77   

 
The South End Water District rate schedule should be modified to align themselves with the 
remaining users.  Based on 2015 usage rates, this modification would increase the Town’s 
reserves by $11,000 per year and water revenues by $6,700 per year. 
 
Various funding options were developed that included projections of future costs using a 2.5 
percent inflation factor.  A summary of the recommended projects and proposed schedule is 
presented in Table 3. 
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Table 3   Recommended Projects and Costs 
 

Project Description Construction 
Year 

2016 Project 
Costs 

Construction 
Year Project 

Costs 
CIP - 1.  Chlorination Facility and Backflow 

BLM #1-#4 
2018 $     185,000 $     194,000 

CIP - 2.  Elevated Tank – 500,000 gallons 2018 $ 4,387,000 $  4,610,000 
CIP - 3.  AC Main Replacements 2019 $ 1,491,000 $ 1,606,000 
CIP - 4.  Transmission Line Replacement 2020 $ 3,050,000 $  3,367,000 
CIP - 5.  Distribution System 

Replacements ($200,000/yrs.) 
2021 - 2030 $ 3,997,000 $  4,992,000 

CIP - 6.  New Water Well 2035 $ 5,450,000 $  8,770,000 
 
9 OTHER RECOMMENDATIONS 
 
Major capital improvement projects have been discussed above.  In addition to these 
recommendations, several other recommendations are presented in detail in the report and are 
summarized below. 
 
9.1  Future Level II Studies 
 

1. Well Flow Test and Corrosion Investigation – Section 12.2.5 recommends conducting a 
new flow test on the existing Madison #1 Well to determine the current flow rate, 
drawdown, and other relative well parameters.  In order to do a well test, modifications 
will have to be made to the existing vault and piping.  The condition of the well head, 
piping valves, and surface well casing should be evaluated at the time of the flow test. 
The original Madison #1 Well was drilled and completed in 1983.  A flow test was 
completed in 1982, however there have been no additional flow tests since 1983.  Table 
12-7 summarizes the costs associated with the flow test.  

 
2. Shoshone Municipal Pipeline Connection.  Section 6.3 discusses the possibility of 

Cowley becoming a participating member of the Shoshone Municipal Pipeline (SMP) 
project and connecting to the pipeline as an alternate water source.  The Wyoming 
Water Development Commission is a proponent of regional water systems and believes 
the connection is a candidate for an alternative water source.  Cowley enjoys the water 
they obtain from their Madison No.1 Well and the low water rates they experience 
because they do not have to purchase, pump, or treat the water from the Madison No.1 
Well.   

 
There are several significant projects listed in Section 12.2 Capital Improvement Program 
(improvements numbered 3, 5, and several of the recommended pipe replacements listed 
for improvement number 4) that would not be required if Cowley connected directly to the 
Shoshone Municipal Pipeline.  Therefore, a Level II study is needed to compare the cost 
of these improvements to the cost of the connection to the SMP. 
 

3. Raw Water System Improvements.  Section 3.7 discusses pressure and flow issues for 
raw water users in the southern portion of the in-town raw water system.  If the Town 
pursues funding to address the pressure and flow issues, a Level II study is 
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recommended to determine the causes of the pressure and flow issue and evaluate 
appropriate alternatives.  This recommended Level II Study is not included in Table 11-4 
since it pertains to the raw water system and not the potable water system. 
 

9.2  Miscellaneous Recommendations 
 

1. Cowley Deaver Interconnect Agreement:  The Towns of Deaver and Cowley need to 
develop an agreement that establishes procedures and responsibilities for each in order 
to use the interconnect. 

2. The Cowley Master Plan involved the development of a GIS system and hydraulic model 
of the Cowley water system.  As with the master plan, the GIS system and the hydraulic 
model should be used and kept up to date.  This task will require allocation of staff time, 
equipment, and budget, or hiring a consultant.  

3. Operations:  There are numerous recommendations in Chapter 9 related to the 
operations and maintenance.  The Town has been keeping up with the general 
operational and maintenance requirements.  The recommendations in Chapter 9 should 
be reviewed regularly.  

4. Utility Billing System:  Cowley should upgrade its utility billing software and reorganize its 
meter records to make it is easier to track water usage, leaks, and water system 
information.   

5. Record Drawings:  Cowley does not have a complete set of record drawings for its water 
system.  Cowley should collect and organize all available records, drawings, water 
quality test results, reports, and other pertinent information.  Copies should be kept in 
multiple locations for backup and scanned electronically. 

6. Water Quality:  The records received and reviewed in Chapter 7 were limited.  In order to 
develop an adequate history of water quality from the Madison No.1 Well it is 
recommended that in addition to EPA required testing, Cowley budget for and annually 
obtain water quality tests for the constituents listed in Table 7-4.  The results of the 
annual water quality should be compared to previous results to verify the well water 
quality is being maintained. 

7. Hydropower:  The hydropower evaluation resulted in a “not feasible” recommendation.  
With an initial investment of $293,500 (without upgrading the transmission line), the net 
present worth is a negative $277,469.  For Cowley to realize any return, the hydropower 
project would have to be funded 100 percent by grants. 
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