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INTRODUCTION
The Water Development program of the Wyoming Water Development Commission (WWDC) completed a variety of
studies in the Town of Byron, Wyoming (Town) related to both potable and irrigation water sources. However, a water
master plan study was never completed for the Town water system. The WWDC selected TREC, a Woodard & Curran
Company (TREC), of Casper, Wyoming to complete a Level I Water Supply Master Plan Study for the Town. The
purpose of the Level I Master Plan study was to evaluate the existing system to identify deficient components and
supply constraints, provide recommended system improvements with associated cost estimates and complete a
financial plan for the current system and future projects. The TREC team fulfilled the purpose of the plan through the
completion of 16 tasks as outlined in the WWDC contracted scope of work. TREC was the sole contractor for the
services provided for this project. TREC staff worked closely with Town council members, operators and staff
throughout the process to incorporate opinions and desires of the community into the master plan.
After inventory of the existing system, review of documentation, creation of the GIS and hydraulic model, and evaluation
of the resultant data including planning for future growth, TREC recommends six improvements for the Town. The
improvements include:
1. Installation of new fire hydrants to properly spatially distribute hydrants,
2. Rehabilitation of existing hydrants in disrepair,
3. Replacement of water pipes under Main St. during WY DOT construction in 2019,
4. Installation of new distribution pipe within Town for future growth,
5. Installation of a distribution loop for future growth and water age improvement, and
6. Rehabilitation of existing isolation valves that have been buried from road improvement activities.
These recommendations along with cost estimates and financing are discussed later in this Executive Summary.
PROJECT LOCATION AND SUMMARY
Byron is located in Big Horn County, approximately 40 miles northeast of Cody, WY and ten miles southwest of Lovell,
WY. The Town water system serves 611 residents through 243 service connections, as of September, 2015. The
Shoshone Municipal Pipeline (SMP) is the water source for the Town. The SMP distributes water from the Buffalo Bill
Reservoir (west of Cody) to several locations in Park and Big Horn County. Water is stored in a SMP-owned and operated 0.4 million gallon (MG), above-ground, steel storage tank located along West Platte Avenue in Town. The
distribution system, installed in the late 1970s, consists of nearly 7.5 miles of 8-inch, 6-inch and 4-inch PVC pipe.
Prior to this study, the Town relied on various hand sketches of system infrastructure, operational knowledge of
personnel and a wooden, painted map to manage the water system. The Town never completed a hydraulic analysis
of the pressure pipe system to assess water pressures, fire flow, water losses or water age. As outlined in the contract
scope of work, TREC produced a hydraulic model of the distribution system using Bentley WaterGEMS, a computerbased hydraulic modelling package. The model assessed various alternatives including steady state (peak hour
demand), extended period simulation and fire flow (max day demand) for the current system and for projected growth
and expansion scenarios.
Information for the hydraulic model originated from a Geographic Information System (GIS) database produced by
TREC for the Town. The GIS includes geographic/location information and other attributes for components of the water
system such as pipe size and material, isolation valves, meter vaults and fire hydrants. The Town will not likely interface
with the electronic versions of the GIS and hydraulic model (the electronic formats are available to the Town and are
available in WWDC document archives). However, the Town will immediately benefit from the availability of
comprehensive, hard copy maps of the water system infrastructure developed from the GIS.
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The Town operates a separate raw water irrigation system for water obtained from the Sidon Canal. Open concrete
channels distribute water throughout the Town. Users of the irrigation water typically install individual pumps to provide
irrigation from the concrete channels to their property. This study mentions the raw water system to qualify potable
system demands, especially during summer months, without further discussion of the irrigation system.
RESULTS
Water Demand
The SMP allocates Byron with 328.5 MG per year of quality water from the regional transmission system. In 2015,
Byron only consumed 16.1 MG or only 4.9 percent of allotted water. The Town and the SMP have good water quality
records with no violations from the EPA in the recent past. Based on the quantity and quality of the current potable
water source, the Town of Byron should have sufficient potable water for residential users to the year 2040 and beyond.
Hydraulic Model
The topography of the Town is relatively level. Water is supplied by the single elevated storage tank. Therefore, the
distribution system is at the same hydraulic grade and pressures are relatively constant. The model results deviated
little between the various simulations including current and proposed infrastructure. The model results are given below
in Table 1. All parameters for each simulation were within acceptable recommended values except hydrant fire flows
at the end of West Platte Ave. and the hydraulic dead end on Big Horn Street (due to a permanently closed valve) for
the 2015 simulation. The future growth model shows that by installing four distribution pipes within the existing system,
the Town can maintain adequate pressures and flow while serving 100 new residents (the projected population growth
over the next 25 years). The implementation of recommendations represented in the 2040 simulation also alleviates
hydraulic dead ends and creates sufficient fire flow for all of Byron.
Table 1: Hydraulic Model Results
Simulation

Pressure
Range (psi)

Velocity
Range (ft/s)

Head
Loss
(ft/ft)

Fire
Flow
(GPM)

2015 Average Day Demand

48 to 63

0 to 0.6

< 0.01

N/A

2015 Maximum Day Demand

49 to 60

0 to 1.21

< 0.01

> 10001

2040 Average Day Demand2

48 to 63

0 to 0.71

< 0.01

N/A

2040 Maximum Day Demand2

49 to 63

0 to 1.41

< 0.01

> 1000

All but 2 of the 39 hydrants in town produced fire flows greater than 1,000 GPM. The hydrants at hydraulic dead ends of West Platte Ave. and the closed valve
on Big Horn Street produced fire flows of 876 and 966 GPM, respectively.
1

2

Published values represent distribution system with implemented recommendations from plan and population growth.

RECOMMENDATIONS
Recommendation 1: New Fire Hydrants
A spatial analysis of fire hydrant distribution in Byron determined the Town needs four additional hydrants to effectively
serve the Town and meet IFC regulations. Due to the consequence of failure being loss of property or life, the
installation of new hydrants was identified as the highest priority. The cost for this recommendation and the other five
are given in Table 2 with detailed cost estimates in Appendix A of the main report. Figure 1 also presents the location
for the new hydrants.
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Recommendation 2: Rehabilitate Fire Hydrants
The field survey of existing infrastructure identified 12 fire hydrants throughout the Town where the hydrant is partially
or substantially below existing grade. An additional two are labeled as “out of service”, for a total of 14 deficient fire
hydrants. An improperly installed hydrant creates two adverse scenarios: 1.) a buried hydrant stem prevents emergency
personnel from efficiently removing nozzle caps and 2.) a hydrant with the break-off flange above or below grade
significantly increases the probability of damaging hydrant internal parts during a vehicle collision which results in
higher replacement costs. It is recommended the Town address the partially buried and dilapidated hydrants to allow
proper operation in an emergency and reduce long term operational costs.
Recommendation 3: Replace Distribution Pipe Under Main St.
The Wyoming Department of Transportation plans to reconstruct Highway 14A (Main Street) through the Town in 2019.
During the roadway reconstruction work, it is recommended Byron install new water pipe in locations where existing
water distribution pipes cross Main Street. The construction activities on Main Street provide an optimal opportunity to
assess and replace Main Street pipe crossings. An assessment of the piping under Main Street may be performed with
observations extrapolated to determine remaining life of the pipe across the entire distribution system. This
recommendation would replace two 8-inch sections of pipe and four 6-inch sections of pipe with new PVC pipe. The
replacement of these sections during highway construction would alleviate the need for road cuts on Main Street or
horizontal borings for capital improvements in the future. The new piping would connect to existing PVC piping and
serve as a base for future pipe replacement projects. Figure 1 provide locations of the six main street crossings
recommended for improvement.
Recommendation 4: New Distribution Pipe
The population growth analysis determined Byron may grow by approximately 100 residents by the year 2040. The
community would prefer for this growth to occur within the Town through the development of existing vacant lots. In
order to develop vacant lots there must be sufficient municipal infrastructure to support new construction. It is
recommended the Town install new distribution piping in four locations to facilitate future growth within the Town. The
dead-end leg extending from the distribution line under N. Cloud Peak Street is proposed to be 4-inch diameter PVC
while the remaining locations are proposed to be 6-inch diameter PVC. Figure 1 provides locations of the four locations.
Recommendation 5: Distribution Loop
The installation of a new distribution loop will establish infrastructure necessary to permit growth of Byron as well as
increase fire flow capacity at the existing dead end. The alignment for the recommended loop is from the end of West
Platte Ave to the west and then south down 14th Street until meeting existing piping. The loop will assist in preventing
stagnation and water age concerns. The proposed size and material of the pipe is 6-inch diameter PVC. Figure 1
shows the location of the distribution looping.
Recommendation 6: Rehabilitate Isolation Valves
The field visit, in conjunction with conversations with the Town water system operator, identified isolation valves that
are buried or inoperable. It is recommended the Town rehabilitate or replace these valves to allow isolation of subsections of Town to reduce the area of any service disruptions in the event of a break or scheduled maintenance.
In addition to these six recommendations, TREC recommends the Town develop and implement Standard Operating
Procedures (SOP) for operation and maintenance activities. At a minimum an SOP should exist for valve exercising
and system flushing programs, hydrant exercising programs, water sampling and scheduling, and meter data collection
and billing. A program utilizing SOP ensures site knowledge is passed down during employee turnover and maintains
a level of quality assurance independent of personnel.
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Estimated Costs of Recommendations
Table 2: Recommendations Cost Estimate Summary

INFRASTRUCTURE
Recommendation Description
New Fire Hydrants
Rehabilitate Hydrants
Replace Water Pipes Crossing Under Main Street
New Distribution Pipe
New Distribution Loop
Rehabilitate Isolation Valves
OPERATIONAL
Standard Operating Procedures (SOP)

Estimated Cost
($)
$73,500
$48,000
$226,500
$558,600
$613,000
$76,600

Priority
Very High
High
High
Moderate
Moderate
High

WWDC
Eligible
No
No
No
No
No
No

No Cost

Low

N/A

The cost estimates include the cost of engineering design, permitting, land acquisition, construction engineering,
materials and equipment, and construction contingencies. All cost estimates are based on 2016 prices.
WATER SYSTEM FINANCING
TREC evaluated the existing rate structure, expenses and revenue for FY2015 for the Town of Byron. From here,
modified base rates were reviewed to provide adequate revenue for an emergency fund (2.5 percent of operating
expenses) and a major repair and replacement fund. Following this, funding scenarios were evaluated for the
recommended improvements. The rate structure was analyzed using four different funding scenarios including:
1. The Town would self-fund the improvements over the next 20 years or obtain a private bank loan.
2. WWDC funding at 67 percent grant and 33 percent loan, but for Byron none of the recommendations meet
funding requirements through the WWDC so no further analysis for this option was completed.
3. Federal loans from Rural Utility Service or Wyoming Drinking Water State Revolving Fund (DWSRF).
4. Grants from RUS, Wyoming DWRSF or other lending options to fulfill the financial needs not covered by
WWDC eligible improvements and/or all or a portion of the non-eligible improvements.
As of June 14, 2014, Byron water users were charged a flat base rate of $9 per connection, a size-specific SMP
connection fee (the majority of users are charged $10 for a ¾-inch tap) and a flat usage fee of $1.50 per 1,000 gallons
consumed. The review of existing rates, revenue and operating costs indicate the Town currently maintains a selfsustaining water enterprise. However, to apply a 2.5 percent emergency fund as well as implementing an $18,100
annual major replacement fund, it is recommended the Town increase rates. Common practice for rate assessment is
to increase base rates to compensate for operating expenses and to increase usage fees for capital improvements.
With this consideration, we recommend increasing the flat base rate from $9 per customer to $15, including the $10
SMP connection fee for a total flat base rate of $25. Additionally, the ability of Byron to maintain a balanced budget, or
surplus, while also implementing the recommended upgrades, will be a challenge without increasing usage fees. This
fee change has been reflected in the projected revenue assessment for all funding scenarios presented below in Table
3.
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Table 3: Summary of Water System Financials and Project Funding
Usage
Fees
($/kGal)

Monthly
Usage
Fees2

Monthly
Household
Cost2

Theoretical
Monthly
Water Bill

Annual
Debt
Payment

$19.00

$1.50

$6.00

$25.00

$107.10

$0

$0

1a - Private Loan

$25.00

$10.78

$43.12

$68.12

$107.10

$128,962

$1,819,072

1b - Self Funded

$25.00

$18.31

$73.24

$98.24

$107.10

$0

$0

Scenario
Existing

Monthly
Household
Base Rate1

Total
Loan
Amount

Scenario 1

Scenario 2 WWDC/DWSRF Loans
Scenario 3 - 100%
DWSRF Loans

N/A

N/A

N/A

N/A

N/A

N/A

N/A

$25.00

$10.34

$41.36

$66.36

$107.10

$229,391

$1,810,067

4a - CDBG/DWSRF

$25.00

$5.56

$22.24

$47.24

$107.10

$157,679

$787,793

4b - CDBG/DWSRF/RUS
Notes:

$25.00

$2.68

$10.72

$35.72

$107.10

$114,608

$433,286

Scenario 4

1.
2.

Monthly household base rate for Existing rate structure includes $10 SMP fee and $9 Town of Byron fee.
Monthly usage fees are derived from an assumption of each user consuming 4,000 gallons per month.

The theoretical, or maximum affordable, water bill is set by the EPA at 2.5 percent of the Median Household Income
(MHI) divided by 12 months. Using the U.S. Census Bureau, 2008-2012 American Community Survey 5-year Estimate
data, Byron’s MHI is $51,406 which correlates to a theoretical monthly water bill of $107.10 per month. The data in
Table 3 shows the Town would need to secure some grant money to make the recommended improvements financially
feasible. In addition to grant dollars, Byron would need a rate increase to begin funding a 2.5 percent emergency fund
and major replacement fund. Both of these funds are important due to the age of the existing system and anticipated
need to repair or replace portions of the distribution system in the next 20 years.
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Recommended Upgrades
Hydrant
Recommended Hydrant

Recommended Pipe

Existing Pipe

Recommended Pipe Addition - 6"

8"

Recommended Pipe Addition - 4"

6"

Recommended Pipe Replacement - 6"

4"

Recommended Pipe Replacement - 8"

1 " = 400 '

Figure 1
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