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Introduction

Evansville is located directly east of Casper, Wyoming in Natrona County and is part of the
Casper metropolitan statistical area. It is located at an elevation of 5,125 feet above mean sea
level (msl). Evansville has a total area of approximately 2.6 square miles. The median income
for a family in Evansville was $28,603 in 2000. About 26% of the families in Evansville were
below the poverty line in 2000. Specific issues that prompted this study are:
•
•

2

The Town of Evansville is experiencing growth resulting in increased demand of the
water supply system. Additional residential and commercial development is currently
planned, with more potential for the future.
Low water pressures and fire flows are plaguing portions of the system and are limiting
growth and economic development opportunities.

Study Methodology

Modeling of the existing water transmission and distribution system was undertaken using
Bentley’s WaterCAD v8 XM for AutoCAD software. Information contained within Evansville’s
GIS system was used to build a layout model of the existing system containing the pipe size and
material, which was calibrated using the results of hydrant fire flow. The model was used to
analyze deficiencies within the current system and determine improvements for both existing
operations and future expansion.

3

Service Area and Population

The Town obtains its water from the North Platte River. The Town’s water rights are shown in
Table 1.
Table 1: Evansville Water Rights
Appropriation
cfs
MGD
Elkhorn Creek*
October 1884
0.50
0.323
North Platte River
June 1978
3.12
2.016
North Platte River
April 1991
1.78
1.150
Total (Excluding Elkhorn Creek)
4.90
3.166
Issue: Calls by more senior priorities & compact requirements
* Usefulness of projected 0.50 cfs dependable yield is in doubt
Source

Priority

Adjacent to the Town of Evansville is the Central Wyoming Regional Water System (CWRWS).
Evansville has the option of joining the CWRWS and discontinuing its treatment operations or
could connect to the CWRWS for emergency supply.
The Town of Evansville water system consists of the following major components:
•
•
•

Intake structure, located on the North Platte River, west/northwest of Evansville,
upstream of the Casper wastewater treatment plant effluent discharge.
Transmission line from the intake structure to the water treatment plant, located at the
northern edge of Evansville off 7th Street.
Water treatment plant, including a pre-sedimentation basin, two treatment units, two
clearwells and a set of distribution pumps.
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•
•

Combined transmission/distribution line leading from the distribution pumps to the
Lathrop Tank, located off Lathrop Road and east of the Outback restaurant.
Booster pump station, located at the Lathrop Tank, to pump water to the Scott Hill Tank.
The tank is located in Casper, immediately south of I-25 and east of the Home Depot
store located on East 2nd Street.

The Town of Evansville’s water distribution system is split into two pressure zones. Pressure
Zone 1 serves the western portion of Evansville and is supplied by the Lathrop Tank. This zone
covers the original township area and the new Eagle Estate housing addition, which is currently
under development. This zone also serves the VA Cemetery, which is located north of the North
Platte River, via a cemetery-owned water main connected to the distribution system. Pressure
Zone 2 serves the eastern portion of Evansville and is supplied by the Scott Hill Tank. This zone
covers the expansion areas of the town beyond its original core.
Figure 1 identifies the areas served by the water distribution system and the pressure zones.

Figure 1 Pressure Zones
Discussions were held with Town officials regarding the selection of a population growth rate
that was most appropriate for the Town. Following a review of the population projections based
on differing growth rates, the Town concluded that a 2% growth rate should be used to forecast
the future population, and on which the future water demands would be based.
Using the 2006 population estimate of 2,308 as the base and applying a 2% growth rate, the
projected 2040 population is 4,979. This represents a population increase of 2,671 (or 116%)
over the time frame of this study.
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Water Usage

To determine current water usage, a database containing billing records was obtained from the
Town for a three-year period between August 2005 and July 2008. Using the database and a
map of the Town, individual streets were grouped into separate water usage areas. Each area
represents a geographical area where the type of water usage is similar. The water usage for
each area was classified as one of the following types: Residential, Commercial, Hospitality and
Refinery. The current Average Daily Water Use (ADWU) was assessed to be 394,796 gpd (274
gpm). To account for system losses, the water treatment plant monthly summaries were
obtained that cover the same time frame as the billing records. This data was averaged over the
billing time frame to calculate the Average Daily Demand (ADD) for the 3-year period, which
was taken to be the current ADD, calculated to be 445,000 gpd (309 gpm). The current Peak
Daily Demand (PDD) was calculated at 789,591 gpd (548 gpm). The current Peak Hourly
Demand (PHD) was obtained from the hydraulic model using demand patterns and running an
extended period simulation (EPS). The current PHD is 1,387,656 gpd (964 gpm).
Projections of the Town’s future water are made by applying consumption figures for the
different types of water users (domestic, commercial etc.) to the projected growth of population
and industrial/commercial development. Residential growth was set at 1,004 persons in
identified developments south of the North Platte River, and 1,667 persons north of the river (in
two phases). Commercial/industrial growth consists of 258 acres of land in the Yellowstone
Highway corridor. Hospitality growth is taken as the equivalent of four new hotels and four new
restaurants. Projected future demand for the system is shown in Table 2
Table 2: Future Demand
Demand Area
Existing Supply Area
Identified Residential Development Areas
Residential Development N of River (Phase 1)
Residential Development N of River (Phase 2)
Identified Commercial/Industrial Development Areas
Hospitality Development
Total

Average Day
Demand (gpd)
445,000
100,400
75,000
91,700
116,100
80,000
908,200

Peak Day
Demand (gpd)
789,591
261,040
195,000
238,420
174,150
128,000
1,786,201

Raw water demand is approximately 130% of the system demand in both low and high demand
months. Therefore, the future average day raw water demand is 1.18 MGD (820 gpm) and the
future peak day raw water demand is 2.34 MGD (1,613 gpm)

5

Analysis of Existing Infrastructure

The current water treatment plant was constructed in 1978. Water is pumped from an intake on
the North Platte River to a pre-sedimentation basin at the water treatment plant. From the basin,
the settled water is pumped into the treatment plant, which consists of two treatment trains.
Each treatment train consists of coagulation, flocculation, sedimentation and filtration. Filtered
water is then dosed with chlorine for disinfection and orthophosphate for corrosion control, and
pumped into two clearwells, each of which consists of an aboveground steel tank. Following
detention in the clearwells, treated water is pumped into the distribution system. Additional
chlorine is dosed prior to entry into the distribution system to maintain chlorine residual. The
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existing raw water supply system was installed in 1988. The original raw water intake was
located immediately north of the water treatment plant, but was relocated upstream of the
Casper WWTP outfall in 1988, with the intake structure modified in 1990.

6

Hydraulic Analysis

While the model pipe work was derived from the Town’s GIS system which gave pipe location,
length, diameter and material, and storage tank locations, it was necessary to add into the
model pipe roughness coefficients, features not shown on the GIS system, such as pumps, and
physical parameters that defined the operation of storage tanks and pumps. A demand pattern
was applied to each node in the model to account for the diurnal variation in water usage.
Demand patterns were developed for the four types of water usage: Residential,
Commercial/Industrial, Refinery and Hospitality.
Model calibration was based upon fire flow tests undertaken by the Town’s Fire Department on
October 15, 2008. After calibration, the available fire flow for each model node was determined
using the model’s Fire Flow Analysis function. To rectify deficiencies found in the existing
system, a series of scenarios were modeled, each one representing a sequence of
improvements, to determine what effect a particular upgrade or combination of upgrades would
have on the current water system.
The next step in the modeling process was to create a scenario from the improved current
model to represent the future water system required to meet the future water demands. The
result of the modeling of these improvements is shown in Figure 2. This figure illustrates both
the improvements necessary to the existing system and the expansion of the system. Fire flows
at each node are also shown.
The storage tanks within the system have sufficient capacity to store both the future peak day
demand and fire flow requirements. The Lathrop Tank has a volume of 1.48 MG and the Scott
Hill Tank has a volume of 0.86 MG, giving a total volume of 2.34 MG. Since both tanks serve
commercial areas, the fire flow storage requirements for both Zone 1 and 2 was taken to be
3,000 gpm over a 3 hour period, which gives a storage requirement of 0.54 MG. This leaves
1.80 MG of storage volume, which almost equals the predicted peak day demand. In order to
utilize the combined storage capacity, a standby booster pump and a standby generator need to
be installed at the existing booster station that pumps water into the Scott Hill Tank.

7

Conceptual Design of Proposed Improvements

Evansville is the only community in Wyoming that is solely dependent upon the North Platte
River for its raw water supply. This is a particular issue under periods of priority administration.
To deal with potential periods of regulation, two actions should be considered:
•
•

Petition the Board of Control for a change in type of use and place of use for the
temporary water agreement with Texaco Downstream Properties, Inc.
Enter into an agreement to use the “Wyoming Account” resulting from the Pathfinder
Modifications. This would reserve water for Evansville when regulation was eminent.
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Figure 2 Future Model Peak Day
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Evansville’s population is predicted to be more than double by 2040, thereby increasing the
peak day treated water demand from the current 0.80 MGD to 1.80 MGD. The current water
treatment plant has a maximum treatment capacity of 1 MGD; therefore additional treated water
will be needed to meet future demands.
Three options have been developed for obtaining treated water, including:
•
•
•

Expand the existing water system to meet the future demands, provide for a more
flexible plant operation but operate the distribution system in the same manner as it is
currently operated (Option 1).
Expand the existing water system to meet the future demands, operate the water
treatment plant in the same manner as it is currently operated, but operate the entire
distribution system as one pressure zone (Option 2).
Obtain all treated water from the Central Wyoming Regional Water System (CWRWS)
via a connection to the Scott Hill Tank (Option 3A – two pressure zones, Option 3B –
one pressure zone).

Water Treatment for Options 1 and 2: Construct an expansion to the water treatment plant in
two phases. The first expansion phase includes the following improvements:
•
•
•
•

Construct a new treatment building capable of housing two treatment units.
Upgrade the water treatment plant with the installation of one 700 gpm treatment unit
and replacement variable frequency drive Raw Water Pumps and Low Lift Pumps.
Modify the inlet pipe to Clearwell No.1, and modify both clearwells to allow for easier
clean out.
Install a 125,000 gallon elevated backwash water holding tank.

The second expansion phase includes the following improvements:
•
•

Enlarge the pre-sedimentation basin from 3.2 MG to 5.4 MG.
Add a fourth 700 gpm treatment unit.

Transmission and Storage Updates for Option 1: Maintain the existing two pressure zones
with the following improvements:
•
•
•

Install a second booster pump and a standby generator at the Scott Hill Tank Booster
Station.
Install an altitude valve on the inlet line to the Lathrop Tank.
Install an additional set of high lift pumps to serve the area north of the North Platte
River.

Transmission and Storage Updates for Option 2: Convert the two existing pressure zones
into one zone at the higher (Scott Hill Tank) pressure plane with the following improvements:
•
•
•

Install new 2,800 gpm high lift pumps at the water treatment plant and an 18-inch
diameter transmission line from the plant to the Scott Hill Tank.
Install a nominal 1.5 MG storage tank of 80-foot diameter next to the existing Scott Hill
Tank. The tank shall be of the same height and have the same overflow elevation as
the existing tank.
Take the Lathrop Tank and Scott Hill Tank Booster Station out of service.

Regionalization Option 3: Abandon the Town’s water treatment plant and supply all of the
Town’s water from CWRWS, which will require the following improvements:
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•

•
•
•

Install a 16-inch diameter water supply connection to the Scott Hill Tank from the
transmission line supplying the Pratt Tanks (located at the intersection of Wyoming
Boulevard and 15th Street in Casper, approximately 1 ¼ miles southwest of the Scott Hill
Tank).
Install an altitude valve on the inlet line to the Lathrop Tank.
Mothball the Scott Hill Tank Booster Station, but provide regular maintenance to enable
the pumps to operate if required.
Mothball the water treatment plant and the raw water intake pumps. If in the future the
Town decides to come off the CWRWS system, then the existing facilities can be
upgraded to bring the plant back online.

Expansion North of the North Platte River: When expansion crosses the river, the following
improvements will be required:
•
•
•
•
•

Install new high lift pumps with variable frequency drives to serve the area north of the
river (Option 1) or to serve the entire system (Option 2).
Install a new elevated water storage tank west of the VA cemetery to provide adequate
pressure and fire flows. Modeling indicates that a 400,000 gallon capacity is required.
Install a dedicated transmission line from the water treatment plant to the elevated water
storage tower. Modeling indicates that a 10-inch diameter main is required.
Install a large diameter distribution line from the elevated water storage tower to serve
the proposed residential areas east of the VA cemetery. Modeling indicates that a 12inch diameter main is required.
Construct a distribution network using looped 8-inch diameter mains.

Emergency Connection: For all Options discussed above, install an emergency water supply
connection to the Scott Hill Tank via a 12-inch diameter main connected to CWRWS at E 2nd
Street. Install chlorination equipment, an altitude valve and a tank mixer at the Scott Hill Tank.

8

Cost Estimate and Phasing

Cost estimates for improvements necessary to the system are presented in Table 3 and Table
4. The developed costs are at present (2009) prices. Due to the effects of inflation and the
current volatility in prices for crude oil and raw materials, the cost estimates require escalation
for use in future years.
Table 3: Cost Comparison – Water Treatment Options
Improvement
Water Treatment Plant
upgrade (Phase 1)
Scott Hill Tank Booster
Station upgrade
Altitude valve to Lathrop Tank
18” Transmission line to Scott
Hill Tank
New 80’ diameter Scott Hill
Tank
Emergency water supply from
CWRWS

Option 1

Option 2

Option 3
(2 Zones)

Option 3
(1 Zone)

$2,996,000

$2,452,000

-

-

$98,000

-

-

-

$10,000

-

$10,000

-

-

$3,600,000

-

-

-

$1,400,000

-

$1,400,000

$488,000

$488,000

$411,000

$411,000
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Permanent water supply from
CWRWS
Pre-sedimentation basin
expansion (2018)
Water Treatment Plant
upgrade (Phase 2 - 2020)
TOTAL

-

-

$1,915,000

$1,915,000

$476,000

$476,000

-

-

$1,000,000

$1,000,000

-

-

$5,068,000

$9,416,000

$2,336,000

$3,726,000

Table 4: Cost Estimate – Transmission and Distribution Upgrades
Improvement
Transmission Improvements (Phase 4)
Lathrop Road Parallel Main
Evansville Business Park Cross-Connection
Transmission Total
Phase 2 Distribution Improvements
Iron Street (Williams to Western)
th
5 Street (Leavitt to Platte Park)
Phase 2 Distribution Total
Phase 3 Distribution Improvements
Oildale & East Yellowstone Highway
Luker Lane & Miracle Street
Phase 3 Distribution Total
Phase 4 Distribution Improvements
East Yellowstone Highway
Phase 4 Distribution Total
Phase 5 Distribution Improvements
Hat Six (Phase 2)
Phase 5 Distribution Total
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Year

Total

2016
2016

$542,070
$229,520
$771,590

2010
2011

$453,000
$604,000
$1,057,000

2014
2015

$430,350
$693,720
$1,124,070

2016

$579,690
$579,690

2017

$442,000
$442,000

Financial Analysis

The costs shown in this study are estimates based upon 2009 construction prices for materials
and labor. For the purposes of this analysis, an escalation rate of 5.0% per year, compounded
yearly, is used to project future costs.
An initial yearly budget for the year 2010 was used for the expense of personnel and supplies,
established by escalating the Town’s reported expenses for past years out to 2010. This study
uses a 50% increase in personnel by the year 2040, while the increase in supplies is tied to the
increase in average day demand.
Funding for transmission and storage is available through the WWDC. For this analysis, projects
that fit into one of these categories are assumed to be financed with a combination of 67% grant
and 33% loan (30-year maturity, 4.0% interest rate). Funding for treatment and distribution
projects will need to come from other sources. For this analysis, treatment and distribution
improvement projects are assumed to be financed with a combination of 50% grant and 50%
loan (30-year maturity, 6.0% interest rate).
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In Evansville, the average monthly water usage for an in-town residential customer is 5,500
gallons. Recent water rates have risen at 3% per year, which will continue until 2010. Table 5
compares an average monthly water bill in 2010 with projected water bills for 2015 and 2020.
Table 5: Monthly Residential Water Bills
Option

2010

2015

2020

Current (3% Yearly Rate Increase)

$16.89

$19.61

$22.73

Option 1 (7.25% Yearly Rate Increase)

$16.89

$24.02

$34.06

Option 3A (6.50% Yearly Rate Increase)

$16.89

$23.13

$31.66

10 Conclusions and Recommendations
Evansville has two distinct choices as to how the Town will be supplied with water in the future.
The Town can continue to own and operate their own water treatment plant, or the Town can
abandon the water treatment plant and purchase water from CWRWS. The decision to
purchase water will depend not only on the financial analysis between the two choices, but also
on such factors as the long term viability of obtaining raw water and how much control the Town
would like to have over its water supply.
If Evansville decides to continue with its own water supply and water treatment plant, it is
recommended that the Town adopt Water Treatment Option 1 for the immediate future.
Although expansion of the pre-sedimentation basin will be required to meet the predicted future
peak day demand, it is recommended that installation be delayed until actual growth occurs that
requires its expansion to meet regulations.
In adopting Water Treatment Option 1, to secure a raw water supply when regulation is eminent,
it is recommended that Evansville enter into an agreement to use the “Wyoming Account”
resulting from the Pathfinder Modifications. It is recommended that the Town reserve 100 ac-ft
per year, which takes into account the predicted future (2040) demand during the regulation
period. Taking the full reserve amount could potentially cost $3,744 per annum.
Evansville could decide to switch to one pressure zone (Water Treatment Option 2). Operating
the Town’s water distribution system under one pressure zone has the benefit of improving
pressures and fire flows in the current Zone 1, and improving water age (and hence water
quality) in the current Zone 2. However, the implementation of Option 2 would require an
estimated additional capital investment of $5M over the improvements identified in Option 1. It is
recommended that Evansville perform a cost benefit analysis of switching to one pressure zone
after the Option 1 improvements have been implemented and the distribution system
improvements to Zone 1 installed. The Town would then be able to assess how far the
improvements have improved system pressures and fire flows and assess the actual growth
rate experienced in the Town prior to the analysis.
Evansville can decide to purchase water from CWRWS (Water Treatment Option 3). In adopting
Water Treatment Option 3, the Town still has the option of operating the distribution system
either with two pressure zones as current (Option 3A) or switching to one pressure zone (Option
3B). The implementation of Option 3B would require an additional estimated capital investment
of $1.4M (the installation of a second tank at Scott Hill); however the total estimated capital cost
of Option 3B is similar to the total for Water Treatment Option 1, but Option 3B provides the
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same benefits as Water Treatment Option 2. Therefore, from a strictly capital cost viewpoint,
there is a benefit to the Town in purchasing water from CWRWS. If the regionalization is
selected by Evansville, it is recommended that Option 3A be adopted by the Town and a cost
benefit analysis of Option 3B be undertaken at a later stage.
Regarding the current distribution system, it is recommended that identified improvements are
undertaken. It is further recommended that the improvements be prioritized by those that
improve fire flows followed by those that reinforce the system. This means that priority should
be given to improving the distribution system in the western half of the Town. In order to provide
adequate fire flow to the commercial areas located on the southern edge of the old town, it is
recommended that in the event of a fire in this area, the isolation valve between Zone 1 and
Zone 2 is opened to increase flows due to the pressure difference between the zones.
In considering the future expansion of Evansville, to meet the predicted population increase, the
Town will need to expand north of the North Platte River to provide new residential areas. In
order to provide a water service to these areas, a new water tank is required north of the river. It
is recommended that the new tank have the same overflow elevation and operational range as
the Scott Hill Tank. This would allow the expansion areas to be fed with water directly from the
Scott Hill Tank if one pressure zone (Water Treatment Options 2 and 3B) is adopted.
Costs for expansion of the distribution system across the river need to be borne, in some
fashion, by the new development. This could be a direct payment to construct the line
extensions or creation of an improvement district.
If Evansville continues to operate the water treatment plant, it will require further expansion to
meet the future peak day demand by the installation of a fourth treatment unit. The distribution
pumping capacity will also need to be increased, either by installing a second set of distribution
pumps to serve the areas north of the river or by replacing the existing high lift pumps with a set
of pumps capable of supplying the entire system.
In order to aid Evansville in the selection of a treated water source that will best serve the
interests of the Town, it is recommended that a Level II Study be undertaken. The study should
include a more detailed financial analysis to fully determine the cost associated with purchasing
water from CWRWS. Costs for operations, maintenance and expansion of Evansville’s storage,
transmission and distribution system need to be separated from the treatment costs. Then, a
rate structure (with other funding sources) can be developed for a system that purchases water
from CWRWS. This rate structure should be compared in the Level II Study to the rate structure
(with other funding sources) that would be required to enable the Town to improve and expand
the water treatment system.
In addition, Level III funding should be sought immediately for two projects:
•
•

An emergency connection feeding the Scott Hill Tank.
A booster station upgrade between the Lathrop Tank and the Scott Hill Tank.
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