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PAVILLION AREA WATER SUPPLY, LEVEL II STUDY
EXECUTIVE SUMMARY
Introduction
The Town of Pavillion, Wyoming, located in Fremont County, is a small, rural, agricultural
community established in the early 1900s. The Pavillion Area Water Supply Level II Study
appropriated by the Wyoming Water Development Commission (WWDC) focuses on residents
in the rural area east of Town limits. Many residents in this area complain of poor water quality
from their private, domestic wells. While groundwater within the Study boundaries has always
been of poor quality, many residents believe that their water quality has been degraded since the
hydraulic fracturing exploration of natural gas began in recent years. In 2009, the Environmental
Protections Agency (EPA) began researching and testing the groundwater quality in the area of
concern. Then, in the Summer of 2010, the EPA issued a recommendation that the rural
residents refrain from using their domestic wells for drinking water. However, since this
recommendation, it has been determined that a large majority of the private wells meet EPA
municipal drinking water standards. The focus of the Pavillion Area Level I and II projects was
to determine how to provide a drinking water supply for the affected rural residents.
The Level I study concluded that the most feasible means of providing potable water to the area
in question was the installation of private cistern systems utilizing water hauling. In 2012, the
Wyoming Legislature allocated $750,000 through WWDC to implement the private cistern
systems. This solution would require the landowners to agree to have their private wells
disconnected from their home in lieu of the cistern. They would then haul their own water from
various sources or contract with a water hauling company to fill the cisterns. Under this
program, the State has agreed to install the individual cistern systems at no cost to the resident.
The area residents were notified of this program, and those wishing to participate were able to
request a new system. The final acceptance date to request a cistern was set as August 15, 2012.
By that date, approximately 20 residents were interested in a cistern system.

Figure I: Prototypical Cistern System
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The Level II Study further refined the findings and costs of the Level I Report. This Study also
evaluated the aquifer supplying the Town of Pavillion for water quality and quantity to determine
whether or not the Town had sufficient supply and distribution capacity to meet not only its own
forecasted needs, but also those of the residential cisterns. The idea behind this was to install a
water loading station within the Town to provide a nearby supply for water hauling. This Study
also detailed recommended improvements to the Pavillion water system to facilitate and assure
that it can meet future service demands.
Study Area Population and Water Demand Forecasting
Determining current and future water demands for the Town of Pavillion and surrounding rural
residents was a large portion of the Level I and II Studies. According to the 2010 Census,
Pavillion had a population of 231. However, an anomaly within the Town is that it is home to
the Wind River Schools, which hosts in-Town and out-of-Town students and faculty,
kindergarten to 12th grade. These Schools’ population was recorded to be 488 students and
faculty, 319 of which live outside of Town limits. Close analysis of Pavillion’s current and
historical water records, which includes usage by the Schools, indicates an average annual daily
demand of 22,000 gallons per day (gpd). This equates to a very reasonable 80 gallons per capita
per day (gpcd) for residents and 12 gpcd for the students and faculty of the Wind River Schools.
The low per capita usage is due to the Town Ordinance prohibiting residents from using Townproduced water for irrigation purposes. Residents are instead required to use ditch water for such
purposes.
These Studies were projected out over a typical 30-year period for population and water demand
increases. Pavillion is expected to grow at approximately the same rate as the rest of Fremont
County, 1.15 percent, over the next three decades. Applying that growth percentage to the Town
as well as the Wind River Schools indicates a Pavillion population of 326 and an out-of-Town
Schools population of 450 in the year 2040. Using the same gpcd as mentioned earlier and these
predicted populations, the Town’s projected water demand for the year 2040 is approximately
31,500 gallons.
The next factor in determining the Town’s ability to meet future water demands, is calculating
the projected increase from adding rural cistern systems. As previously mentioned, 20 rural
landowners requested cistern systems. Assuming three people per residence and a daily per
capita usage of 80 gallons, the same as in Town limits, the daily demand per household will be
240 gallons. This equates to a current usage of 4,800 gpd and a future usage of 6,800 gpd in the
year 2040 for all anticipated rural cistern users. The final projected average daily usage for
Pavillion and the surrounding rural residents is 38,200 gallons. These projections are
summarized below in Table I.
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Table I: Pavillion Area Water Demand Forecast

Evaluation of the Town of Pavillion’s Water System
The Town of Pavillion utilizes five municipal wells to supply their system. A major point in this
Study was to determine whether these five wells can adequately supply the future demands for
the Town as well as the increased demands from adding the rural cistern systems. Pump testing
was conducted on the two most productive wells. Each well was paired with another well to
monitor the drawdown effects of the aquifer during the pump testing period. The resulting data
suggested that the wells in question were able to support the required continuous production and
were able to meet forecasted demands. This also concluded that four of the five well pumps
were properly sized, while the fifth pump was actually undersized for the potential aquifer
production. Replacing this pump would increase production from this well by approximately 50
percent. Thusly, the findings indicate that proper well management and pump replacement
would provide a daily production rate of 62,300 gallons, nearly 24,000 gallons more than the
projected daily demand of the Town and surrounding rural residents combined.
Because of the reportedly poor water quality in the area east of Pavillion, the Town’s own water
supply quality came into question. The Town must conduct water quality testing throughout the
distribution system to meet EPA regulations. EPA also conducted their own tests in 2009 and
2010 on the municipal wells. All water quality testing has returned acceptable results showing
that the Town of Pavillion’s municipal water supply is safe for drinking.
The other factors that play into the adequacy of the Pavillion potable water system are the
transmission lines, storage tanks, and distribution lines. The transmission system, while overly
complicated, is in sound operating condition. It is comprised of approximately 1,700 feet of 4inch polyvinyl chloride (PVC) pipe, 1,500 feet of 6-inch PVC, 750 feet of 8-inch PVC, and
1,700 feet of 10-inch PVC. Simplifying this system will be explained later.
Pavillion operates three water storage tanks totaling 295,700 gallons. These are the Stand Pipe
Tank with an approximate volume of 27,000 gallons, the Small Hill Tank with a volume of
43,700 gallons, and the Large Hill Tank with a volume of 225,000 gallons. For a storage system
to be considered adequate it must be able to accommodate the summation of three criteria.
These criteria are emergency storage, fire storage, and equalization storage. Emergency storage
is equivalent to one average day’s usage, which for Pavillion is 22,000 gallons. Fire storage is
determined by the Insurance Services Office (ISO) guidelines. The only significantly sized
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buildings in Town are the Wind River Schools. These buildings are adequately sprinklered, so
ISO fire demands do not apply. Hence, the governing factor for fire flow, according to ISO, is
the proximity of the houses. Due to their closeness, a fire flow of 1500 gallons per minute (gpm)
is required for general protection. This flow rate must be available for a duration of two hours,
so a fire storage volume of 180,000 gallons is required. Equalization storage, the final factor, is
considered to be the amount of water required to supply a six hour period during maximum day
demand. Close review of Pavillion’s water production data showed a maximum day demand of
approximately 41,100 gallons. The equalization storage to maximum day demand ratio equates
to 10,300 gallons. The summation of these three criteria is 212,300 gallons, meaning that the
current storage system is sufficient. A summary of the Town’s storage is shown below in Table
II.
Table II: Storage Tank Summary

The final part of the Town’s water system is the distribution lines. Most of the Town’s lines
were upgraded to 6-inch PVC in the 1980s. The only section not consisting of 6-inch PVC are
the south portion of the loop around Wind River High School and the dead end line heading west
on Center Avenue from Pine Street. Both of these sections are 8-inch PVC. The entire
distribution system contains approximately 14,200 feet of 6-inch PVC and 2,000 feet of 8-inch
PVC. Extensive water modeling was conducted for the system in the Level I Study. The
modeling showed that the majority of the transmission and distribution system was capable of
handling all demand, pressure, and necessary fire flow. A complete water system map for the
Town of Pavillion is in Figure II.
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Figure II: Town of Pavillion Water System
The current configuration of the Pavillion transmission and storage systems renders it fairly
inefficient. The wells and tank levels are not controlled by a supervisory control and data
acquisition (SCADA) system. This deficiency does not allow for utilization of the system’s full
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potential. As previously mentioned, the transmission system is overly complex. Well Nos. 1
and 4 feed the Stand Pipe Tank which then pumps up to the Small Hill Tank. Well Nos. 6, 7,
and 8 serve the Small Hill Tank directly. A booster station pumps water from the Small Hill
Tank to the Large Hill Tank where it is then gravity-fed to the distribution system. Water may
be pumped up to three times before it reaches the distribution system, which causes energy
inefficiency.
To allow the Town of Pavillion’s water system to operate as efficiently as possible, some
modifications to the well management procedures and transmission system are recommended.
The first of these is to remove the Stand Pipe Tank from service and reroute Well Nos. 1 and 4 to
pump directly to the Small Hill Tank. Once this is done, a well management SCADA system
may be implemented to give the community the highest quality and lowest cost water.
Rural Water Supply and Financing Plan
Multiple scenarios were considered to supply water to the cistern-owning residents in the East
Pavillion area. These included contracted and private water hauling from existing loading
stations in Riverton and Lander, Wyoming as well as the installation of a loading station in
Pavillion. Because of the distance from Riverton and Lander to the affected area, utilizing those
sources of supply is impractical. The most sensible solution would be to install the station in
Pavillion. This station needs to be economical, yet serviceable. It would incorporate an
articulating swing arm with a pivoting head to provide access to different styles of hauling trucks
and tanks. It would also contain a fee-collection system that may be housed in a small heated
structure for security and convenience. The reinforced concrete loading pad would have paved
approaches, and would be sloped to remove spilled water.
Although Pavillion’s water system revenue exceeded the expenditures in the 2011-2012 fiscal
year, the Town lacks a sinking fund for emergencies and obsolescence replacement. Without
that fund, the Pavillion water system is not considered self-sustaining, meaning that they would
have to rely on grants or loans to replace worn out parts. Because of this, it is recommended that
the Town restructure their water rate system for both in-town and out-of-town residential users
and commercial users. They would also be able to use revenues from the loading station to
establish a sinking fund.
Currently, the water usage rates are among the lowest in the State. Even with the recommended
increases, Pavillion would still be comparable to other municipalities in the area. It is advised
that the Town adopt the tiered rate schedule for its users as shown in Table III below. This
would provide revenue for the Town to develop a sinking fund to cover water system
emergencies and obsolescence replacement for the various project design lives of 50, 65, and 80
years.
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Table III: Recommended Water Rates for the Town of Pavillion

The estimated costs for the Town of Pavillion to make the recommended improvements to their
water system are $217,000. WWDC, in their December, 2012 meeting, voted to recommend
funding of $214,500 to be incorporated in the 2013 omnibus water bill.
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Table IV: Town of Pavillion Water System Improvements Cost Estimate

The cost for designing and installing the water loading station are estimated to be approximately
$64,600. The breakdown of those costs is shown in Table V below.
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Table V: Water Loading Station Cost Estimate
PRELIMINARY OPINION OF PROBABLE PROJECT COSTS
Project:

Pavillion Water Loading Station

Date: 10/24/12 Updated from 2/24/12

Project No: 05-13-0012

Item
1
2
3
4
5
6
7
8
9

Description
Bonds, Mobilization and Insurance
Site Grading
Base and 8" Concrete Pad
Paved Entrance/Exit Access Ramp and Base
4" Water Line - for Feed
4" Tee and Gate Valve
Tank Fill Stand Pipe with Panic Shut-off, Etc.
Fee Collection Unit and Meter
Property Acquisition

Estimate By: JAMES GORES & ASSOC.
J. Gores
Quantity
1
1
1280
1000
100
1
1
1
1

Subtotal of Construction Costs
Contingencies

Unit Cost
$ 5,000.00
$ 2,000.00
$
7.00
$
7.00
$
40.00
$ 1,050.00
$ 3,000.00
$ 8,260.00
$ 7,500.00

Total Cost
$ 5,000.00
$ 2,000.00
$ 8,960.00
$ 7,000.00
$ 4,000.00
$ 1,050.00
$ 3,000.00
$ 8,260.00
$ 7,500.00
$ 46,770.00

15%

Total Construction Costs
Non Construction Costs
Engineering Design
Engineering Construction Monitoring
Legal and Administrative

Unit
LS
LS
SF
SF
LF
EA
LS
LS
LOT

$

7,015.50

$ 53,785.50

10%
10%

$
$

5,400.00
5,400.00

Total Non Construction Costs

$ 10,800.00

TOTAL ESTIMATED PROJECT COST

$ 64,600.00
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