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EXECUTIVE SUMMARY 
POWELL MASTER PLAN, LEVEL I STUDY 

Scope of Study 

Engineering Associates was retained by the Wyoming Water Development Commission 
to conduct the Powell Master Plan Level I Study of the treated water system for the City. 
This reconnaissance study evaluated Powell's water system in order to develop an 
operational Master Plan. Other water systems in the area were identified, and general 
information about them compiled. Included within the scope of work are the following 
items: 

1. Compile existing studies, planning documents and other sources of data on 
public water supply systems within a ten-mile radius of the City of Powell. 

2. Address sources of supply, system deficiencies, expansion potential and 
water quality problems for the City of Powell. 

3. Inventory any unused capacity in the Shoshone Municipal Pipeline. 

4. Determine if Powell's Municipal Airport has ground water opportunities to 
expand its water system. 

5. Develop the most cost effective plan to serve existing and projected 
populations to the year 2025. 

6. Develop reconnaissance level cost estimates projected to 2002 to 
implement the Master Plan. 

7. Evaluate existing water sale and delivery policies, other annexation policies 
and any other policies of the City of Powell which may affect the delivery of 
water to existing and potential users in the area. 

Target Powell Valley is proposing to annex and develop 167 acres on the west side of 
Powell. This proposed development is in the area where system pressures are the lowest. 
The City needs to determine if the water system is capable of providing adequate service 
to the area prior to annexation. 

The Cybernet Computer Modeling Program, Version 3.1, was used to analyze the City of 
Powell's existing system and provide conceptual designs for future upgrades and 
expansions to the system. Cost estimates are provided for all selected alternatives and 
recommended system upgrades. Potential financing plans are also provided for the 
recommended improvements. 
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Water Systems in Powell Area 

The study area includes all lands within a 10-mile radius of Powell. Within the defined 
study area, known water systems are: 

The City of Powell Municipal System, 
Northwest Rural Water District (NRWD) O'Donnell Service Area, and 
The North End Water Users (North End System). 

The City of Powell's water system is basically a sound, adequately sized system, drawing 
water from the Shoshone Municipal Pipeline (SMP). The City has two elevated storage 
tanks, one on the east side with 500,000 gallon capacity, and one on the west side with a 
75,000 gallon capacity. Another 1,000,000 gallon ground level tank is filled from the SMP 
and provides sufficient pressure to fill the elevated tanks with no need for pumping. Under 
present conditions of operation, the pumps are operated periodically to transfer water from 
the 1,000,000 gallon tank into the two elevated tanks. This method of operation prevents 
the water in the 1,000,000 gallon tank from becoming stale and provides the City of Powell 
with over 1.5 million gallons of storage. 

The NRWD - O'Donnell System, which was placed in service in 1994, connects to SMP 
at the unincorporated community of Ralston. The system delivers water to areas west, 
south and east of Powell. There is adequate pressure in SMP to deliver water to storage 
tanks which are located on a ridge high enough above the system to provide sufficient 
pressure. This system was designed to serve 326 customers and is currently serving 299 
customers. It is estimated that with the addition of some storage, this system will be able 
to serve significantly more customers than the theoretical number used for system design. 
The system was also designed to deliver 260 gallons per minute (gpm) into the North End 
System at the intersection of Road 12 and Lane 8. 

The North End System was the subject of a study completed in May of 1999, by Sunrise 
Engineering, Inc., for the Wyoming Water Development Commission. This study identified 
several deficiencies in the system and suggested several options for correcting the 
deficiencies. One option was to connect to SMP at the east end of the North End System. 
Because SMP only wants to deal with a limited number of water customers, they will 
require that this connection be operated by NRWD. Because of the deficiencies in the 
system, North End will allow no additional connections. At the present time, North End is 
considering their options for accommodating SMP's requirements to obtain water from 
that supply. 

2 



Shoshone Municipal Pipeline Capacity 

The pipeline was designed to provide the peak day demand for the projected 2030 
population to all communities simultaneously. Leaving the water treatment plant, the 
pipeline has a capacity of 21.41 MGD. When comparing the actual water deliveries made 
in 1999 to the projected water deliveries for the year 2000, which were made when the 
system was being designed, it was determined that the total1999 demand on the pipeline 
was only 21 percent of the projected year 2000 water delivery requirement. In addition, the 
SMP Water Treatment Plant currently has a capacity of 16.5 MGD with provisions for 
expansion to 23 MGD. To date, the peak demand on the plant has been approximately 
5.0 MGD. 

SMP water rights are a combination of storage rights in the Buffalo Bill Reservoir and 
direct flow rights out of the Shoshone River. The storage rights are 9,725 acre feet per 
year and the direct flow rights under several permits are 1,312 acre feet per year. This 
gives a total water right of a little over 11,000 acre feet per year. The total water delivered 
through the pipeline in 1999 was 3,022 acre feet or about 27 percent of the permitted 
entitlement. 

SMP has adequate water rights, transmission capacity, and treatment capacity to 
adequately serve the needs of its service areas for decades into the future. 

Powell Municipal Airport 

The North End System currently supplies the Powell Airport by means of a 2-inch pipeline 
and booster pump. Because of the condition of the system, the airport is limited in the 
amount of water they receive. If North End would improve their system, the possibility 
exists that they could supply the Airport with additional water. 

Wester-Wetstein & Associates, Inc. reviewed existing documentation on the geology of the 
area and the potential for drilling a groundwater well at the Airport to provide a potable 
water source. Six wells were identified in an approximate 9-mile radius around the airport. 
The production realized from these six wells ranges from 4 gpm to 25 gpm and the total 
dissolved solids ranges from 1,200 mgtl to 4,800 mgtl. It appears possible that a well 
drilled to a depth of approximately 300 feet could yield 20 to 25 gpm. However, the 
anticipated water quality from this well would probably be closer to the high end of the 
reported total dissolved solids, and would likely be non-potable. In addition, the water that 
would most likely be produced from any well drilled in this area would be a "heavily 
mineralized sodium-sulfate or sodium-bicarbonate water that would be unsuitable for 
irrigation and could leave a salt residue that some might find objectionable. The 
approximate cost for drilling this well would be $20,000. 
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It is recommended that the City approach the North End Water Users to "be first on the list" 
to request additional capacity if, and when, available. The North End system itself is also 
in need of improvements. Depending upon the water available, and the improvements 
completed, the Airport could get more water from a larger tap to the North End system. If 
this occurs, the Airport would also need to replace their pumps and cistern. These items 
are close to 20 years old, and warrant replacement with a larger water source. No costs 
have been included for this option since there are too many variables to accurately predict 
the financial impacts. 

Population and Land Use 

Various data sources were analyzed to develop a trend in population growth and to 
estimate a future growth rate for the City of Powell. A growth rate of 0.85% per year was 
used for this study. Given the 1998 population estimate of 5,608 persons, the projected 
population increase is 1,500 persons, or a 2025 population of 7,108 persons. 

This population growth was used to project the amount of additional land that would be 
required to support such a growth. A study completed in 1996 provided data on the City's 
total land and various land uses in acres. Using an average density of 4.72 persons per 
acre, approximately 318 acres were needed to accommodate the 1 ,500 person 
population growth. This figure was further reduced by the areas that have been annexed 
since 1996 and the assumption that all underutilized land will be developed. The 
remaining land needed to accommodate growth is approximately about 215 acres. Target 
Powell Valley is proposing to annex and develop 167 acres, so an additional 48 acres will 
need to be annexed to the City between now and 2025. 

Water Demands 

After review of records from SMP and the City, the following water consumption demands 
were determined, and then projected to 2025. 

Average Day Demand (ADD) 
Maximum Day Demand (MOD) 
Peak Hour Demand (PHD) 

Fire Flow Analysis 

2000 (MGD) 
0.754 
1.500 
2.330 

2025 (MGD) 
0.864 
1.721 
2.667 

The hydraulic model results indicate the City's treated water system is capable of 
producing fire flows of 3,300 to 4,000 gpm in most parts of the City and has adequate 
capacity to handle predicted population increases until at least the year 2025. In areas 
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with an extensive amount of 4" pipe, such as Absaroka and Bent Street, predicted fire 
flows are around 1,200 gpm. Since this area is zoned R-G, several land uses are allowed 
other than single family residential, and might require much larger flows than 1,200 gpm. 
Therefore, we are recommending the replacement of these 4" lines with 6" lines, on 
Absaroka from 1 st to 7th Street, and on Bent from 4th to 7th Street. 

Storage Analysis 

The City's water storage was analyzed based on AWWA requirements. The four general 
types of storage required are supply, fire, reserve, and bottom storage. 

Supply storage, also known as equalization storage, is required to supplement the water 
system with the difference between the supply rate of flow and the maximum day demand. 
For Powell, supply storage is not required since the City can withdraw water from the 
Shoshone Municipal Pipeline at a rate of 3,438 gpm, which is almost twice the projected 
2025 peak hour demand. 

Fire storage is the water necessary to meet fire flow requirements, and is based on a 
4,000 gpm fire flow for a 4-hour duration, requiring 960,000 gallons of storage. 

Reserve storage is required to be able to provide minimal water in the event of a facility 
outage. Using 60 gallons per capita per day (gpcd) for two days times the current 
population of 5,608 equals 673,000 gallons. Using the same figure for the 2025 
population of 7,108 equals 853,000 gallons. 

Bottom storage is the unusable storage on the bottom of the tanks. It is estimated that 3% 
of the total required storage is bottom storage. Using the current tank storage amounts, 
this figure is 47,000 gallons. This information is summarized in the table below. 

Type of Storage Required 
Current Year Projected Year 

2000 (gallons) 2025 (gallons) 

Supply Storage 0 0 

Fire Storage 960,000 960,000 

Reserve Storage 673,000 853,000 

Bottom Storage 47,000 55,000 

Total Storage Required 1,680,000 1;868,000 

Existing Storage (with 75,000 gal tank) 1,575,000 1,575,000 

Additional Storage Required 105,000 293,000 

Existing Storage (without 75,000 tank) 1,500,000 1,500,000 

Additional Storage Required 180,000 368,000 
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The City's current total storage capacity is 1,575,000 gallons. This figure includes an 
existing elevated 75,000 gallon water storage tank is located on the west side of the City. 
This elevated tank is over 80 years old, the interior is in need of recoating, and the ladder 
on the inside of the tank has rusted off. The Study analyzed trying to take this tank out of 
service, and pressures on the west side of the City dropped to under 40 psi, with some as 
low as 32 psi. Therefore, it is clear that a tank is needed on the west side. 

From the table above, the City currently needs an additional 105,000 gallons of storage, or 
180,000 gallons with the removal of the old elevated 75,000 gallon tank. The City is 
planning to take this tank off-line as soon as it is possible. This tank must remain operable 
until a new larger elevated storage tank can be constructed further west of this tank. The 
increased storage requirement from 2000 to 2025 is due to population growth, so it is 
pertinent to forecast the required storage needs for 2025 to ensure adequate storage 
capacity. 

System Analysis 

This study has shown that Powell's Distribution System is very adequate in terms of pipe 
sizes. Under normal conditions of operation, friction losses are virtually non-existent with 
the HGL elevation dropping by only 2 to 3 feet across the entire system. Pressures when 
supplying the projected year 2025 demands are almost identical with the pressures under 
current conditions. 

However, because of ground surface elevations relative to the hydraulic gradient, there are 
areas in the west end of the system where pressures are marginal. The ground surface is 
sloping uphill to the west. In recent years, most of the system expansion and growth has 
been to the west with a resulting decrease in available head. 

The water system has lower pressures than desired throughout their system, specifically on 
the west side. Under peak hour demands, line pressures are in the lower 40 psi range, 
and considering losses through the water meter and piping to the house, most people 
probably have less than 40 psi inside their home in this part of the City. Under current 
conditions, no pipes in the system have over 66 psi under peak hour conditions. 

Recommended Improvements 

We are recommending the creation of a new pressure zone which would include all lands 
west of Division Street, south of 7th Street, and north of Highway 14A. A new 400,000 
gallon elevated storage tank would be located somewhere along Road 10 between 
Highway 14A and Seventh Street with an overflow elevation of 4593. This would increase 
pressures in the new zone by approximately 25 psi with a maximum static pressure of 
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approximately 73 psi occurring near the intersection of Division and 7th Streets. Pressure 
reducing valves would be required at the following locations: 

Division and North Street; 
Division and Highway 14A; 
Just south of Division and 3rd Street; and 
Just west of Division and 7th Street. 

Six short sections of line would have to be removed or otherwise taken out of service. 
These locations are listed below: 

Park Street from Division Street east to the alley; 
Avenue F from Division west to the alley; 
Avenue G from Division west to the alley; 
Avenue H from Division west to the alley; 
Avenue J from Division west to the alley; and 
Avenue K from Division west to the alley. 

In addition, two sections of line totaling approximately 700 feet in length would have to be 
constructed to eliminate dead end lines in the high pressure zone. The locations of the 
new lines are in alleys just west of Division Street between Avenue E and Avenue F and 
between Avenue G and Avenue H. We believe that a new high pressure zone is required 
in this area to adequately serve the existing development even if future growth was not 
expected. 

The construction of the new storage tank and new pressure zone would provide pressures 
throughout the City of Powell at between 50 and 73 psi, and would provide adequate 
storage capacity given current conditions and to the year 2025. 

As discussed in the Fire Flow Analysis Section, there are two areas served by four-inch 
water lines that had fire flows around 1,200 gpm. Because these areas are zoned R-G, 
there are many allowable uses other than single family residential, which might require 
higher fire flows. Therefore, it is recommended that the four-inch lines in Absaroka and 
Bent Streets be replaced with six-inch lines from 1 st to 7th and 4th to 7th Streets, 
respectively. 

Estimated Costs for Improvements 

The recommended improvements for the Powell water system include the creation of a 
new pressure zone by installing a new elevated tank, adding several press'ure reducing 
stations, disconnecting several pipelines, and reconnecting dead-end lines. In addition, 
there are two areas served by four-inch water lines that should be replaced with six-inch 
lines to improve fire flow capacities. Cost estimates for each set of improvements are 
included below. 
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NEW PRESSURE ZONE AND STORAGE TANK 

Pressure Reducing Stations and Disconnection of Lines $222,240.00 

Piping - 6" DIP and Pavement Restoration $40,700.00 

Tank and Telemetry $848,000.00 

Construction Subtotal No. 1 $1,110,940.00 

Construction Phase Engineering (1 0%) $111,094.00 

Construction Cost Subtotal No.2 $1,222,034.00 

Construction Contingency (15%) $183,305.00 

Construction Cost Total $1,405,339.00 

Final Design and Specifications (1 0%) $140,534.00 

Permitting and Mitigation (3%) $42,160.00 

Legal Fees (2%) $28,107.00 

Access and Rights-of-Way (3%) $42,160.00 

Total Project Cost $1,658,300.00 

Estimated Funding from City of Powell $158,300.00 

Additional Funding Required $1,500,000.00 

FOUR-INCH LINE REPLACEMENTS 

Piping - 6" DIP $383,800.00 

Construction Subtotal No. 1 $383,800.00 

Construction Phase Engineering (1 0%) $38,380.00 

Construction Cost Subtotal No. 2 $422,180.00 

Construction Contingency (15%) $63,327.00 

Construction Cost Total $485,507.00 

Final Design and Specifications (1 0%) $48,551.00 

Permitting and Mitigation (1 %) $4,855.00 

Legal Fees (1 %) $4,855.00 

Access and Rights-of-Way (1%) $4,855.00 

Total Project Cost $548,623.00 

Estimated Funding from City of Powell $274,311.50 

Additional Funding Required $274,311.50 
Permitting, Mitigation, Legal, Access, and Rights-of-Way percentages were reduced on the four-inch 
line replacements since these lines exist in the public right-of-way and will likely be replaced there. 
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Funding Opportunities 

There are four different funding agencies that typically fund water system improvements, 
the Wyoming Water Development Commission (WWDC), USDA Rural Development (RD, 
formerly RUS), State Revolving Fund (SRF), and the Office of State Lands and Investments 
(OSLI, formerly the Farm Loan Board). RD has a minimum debt service per tap that must 
be met before their funding can be utilized. To qualify, each tap must have an existing debt 
service of 1 percent of the median annual income for Powell ($21,683), which is $216.83. 
Currently, given the existing debt service of $62,000 per year until 2014 for their existing 
elevated tank, each tap has a debt service of $24.07. Therefore, RD funding has not been 
considered at this time. SRF funding has been considered in the analysis, but it is 
important to note that the City would need to get on the priority list for this funding, and 
typically loans are first given to agencies with health-related issues. 

For the proposed pressure zone and storage tank improvements, three scenarios were 
developed to fund the proposed improvements. The total project cost is estimated at 
$1,658,539. The City of Powell contribution is $158,539 which is approximately 10% of 
this cost, leaving $1,500,000 required for funding. 

FUNDING SCENARIOS FOR PROPOSED IMPROVEMENTS 

Funding Grant Loan Interest 
Loan 

Total Debt 
Estimated Debt 

Scenario Term Service per Tap 
Agency Amount Amount Rate 

(years) 
to Repay 

per Month * 

1 WWDC $750,000 $750,000 7.25% 30 $1,858,941 $2.00 

2 WWDC $750,000 $750,000 7.25% 20 $1,443,522 $2.34 

3 OSLII SRF $750,000 $750,000 4.00% 20 $1,103,727 $1.79 

* This is an average without utilizing an EDU calculation for each size of tap. 

Another option for the City to consider would be phasing the improvements for the tank and 
pressure zone. Either portion of the system could be constructed independently of the 
other. However, neither system will provide improvement until all portions of the project are 
completed. If the PRV's and piping are installed first, all water can be routed through the 
fully opened valves without concern. If the tank is constructed first, it will not be put into 
service, because the high water line of the existing 500,000 gallon elevated tank is lower 
than the low water line of the proposed tank. 

The four-inch line replacements are considered distribution lines and are not eligible for 
WWDC financing. It is recommended that the City apply for grant and/or loan funding from 
the OSLI to complete these improvements, supplemented by the City's reserve funds. 
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Summary 

With the completion of the Final Report for the Powell Master Plan, the City now has a 
working model of their water system, and can accurately predict what effects future 
development and annexations will have on their water system. Source of supply from the 
Shoshone Municipal Pipeline appears to be sound for decades. With the construction of 
the new tank and pressure zone, existing and future residents on the west side of Powell 
will see a dramatic improvement in their water pressures, which are marginal at this time. 
The overall water system for the City is hydraulically sound, and no other improvements are 
recommended at this time, with the exception of the replacement of two long stretches of 
four-inch water line on Absaroka and Bent Streets. 
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