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INTRODUCTION 

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 of Manderson. The purpose of the Study was to evaluate the existing system 
to identify deficient components and supply constraints, provide recommended system improvements with associated 
cost estimates and complete water system financing and funding potential 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. Additionally, as part of Task 2 – Inventory and Evaluate Existing System, TREC performed a field 
assessment of the existing tank and produced a technical memorandum Water Storage Tank Memo – Integrity 
Assessment and Recommendations (TREC, 2016) to assist the Town of Manderson in the decision-making process 
to apply for WWDC funding in October 2016. 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 completion of an inventory, review of documentation, development of a hydraulic model and evaluation of the 
resultant data, four infrastructure improvements and multiple administrative and operational improvements were 
recommended for the Town. The improvements include:  

1. Installation of New Above Ground Storage Tank,  

2. East Railway Transmission Pipe Upgrade,  

3. North Sherman Avenue Distribution Pipe Upgrade,  

4. Southeast Distribution Loop, and 

5. Administrative and Operational Activities including: 

a. GIS management and coordination with Big Horn County, 

b. Develop a documented water allocation agreement with the South Big Horn County Regional Water 
Supply (SBHCRWS), which will allocate a specified volume of water to secure water source 
availability to the Town, 

c. Increase hydrant flushing frequency to reduce water age, especially in dead end locations, 

d. Initiate a water meter program to recalibrate, repair and/or replace ten percent of meters on an annual 
basis, and 

e. Develop standard operating procedures (SOPs) to document routine maintenance and management 
activities. 

These recommendations along with cost estimates and financing are discussed later in this Executive Summary.  

PROJECT LOCATION AND SUMMARY 

The Town of Manderson is in Big Horn County, approximately 20 miles north of Worland, WY and 20 miles south of 
Greybull, WY. The water source for the Manderson system is a connection to the SBHCRWS regional pipeline. The 
SBHCRWS is part of a larger regional system named the Big Horn Regional Water System (BHR). The Town is active 
in the SBHCRWS Joint Powers Board (JPB) which then also has a seat on the Big Horn Regional Joint Powers Board 
(BHRJPB). Although a member of the BHRJPB, the SBHCRWS operates their own system and typically only rely on 
BHR for shortages or emergency supply.  

The SBHCRWS distributes water from the Wild Horse Wellfield, seven miles northeast of Manderson, to the Town of 
Manderson, Town of Basin and South Big Horn County Rural Water District. Water is conveyed through a SBHCRWS-
owned and operated Pressure Relief Valve (PRV) Station on East Railway Ave. and then 8-inch PVC pipe to a 
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Manderson-owned 70,000-gallon underground concrete storage tank located on the hill southeast of Town. Gravity 
flow from the tank through 8-inch PVC pipe provides supply to the Manderson distribution system. Currently, the 
Manderson potable distribution system begins at the outlet of the PRV station and consists of 2-, 4-, 6- and 8-inch pipe 
of varying materials, installed at different time periods. The original distribution system included asbestos cement (AC) 
pipe installed in the late 1950s with construction of the tank. The existing AC pipe is nearly 60 years old and there are 
no records of any major pipe replacement beyond the 6-inch PVC replacement in 1989 and 4-inch PVC replacement 
in 2010. The Town water system supplies potable water to 114 residents through 69 service connections and 
approximately 24,000 linear feet of piping. 

As outlined in the contract scope of work, a hydraulic model of the distribution system was developed using Bentley 
WaterGEMS, a computer-based 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 version of the GIS.   

RESULTS 

Water Storage Tank Memo – Integrity Assessment and Recommendations 

The Manderson tank was originally constructed of reinforced concrete in the late 1950’s (Graham, Dietz and 
Associates, 1994) with external dimensions of 40-feet long by 32-feet wide by 10-feet deep with 8-inch thick walls. The 
tank consists of two cells for a total storage volume of 70,000-gallons. According to discussions with Town personnel, 
the concrete roof was installed sometime after initial construction but the exact date is unknown. The underground 
concrete tank was lined in the early 1990’s with a field fabricated synthetic rubber liner to mitigate existing tank leakage. 
Although efforts have been put forth over the years to prevent tank leakage, water system operators still observe water 
leakage from the tank. A field assessment by TREC personnel in July, 2016 inspected the exterior of the tank and 
appurtenances and documented findings in the Manderson Storage Tank - Condition Assessment and 
Recommendations memorandum (TREC, 2016); the entire memorandum is provided as Appendix A of the final report. 
The field activities associated with the memorandum estimated the leak rate from the tank to be in the range of 0.04 
and 0.15 gpm or 0.4 to 1.4 percent of total water consumed by Manderson. The leakage analysis was completed by 
isolating the tank from the system.  It was observed during the isolation that some leakage occurred through closed 
valves on the supply pipe, which resulted in a range of estimated water loss from the tank.  

Although some cracks and spalling were observed in the tank concrete, the overall structural integrity of the observable 
tank concrete was in fair condition, except for the roof slab. The roof concrete exhibited some spalling around the 
corners and significant corrosion of reinforcing steel on the interior and exterior faces of the concrete slab. An estimate 
of life expectancy for the tank concrete walls was five to ten years. The estimated life expectancy of the roof concrete 
was determined to be five years, if the corrosion issues are not repaired. Therefore, it is recommended the tank should 
be replaced or the concrete roof repaired within the next five years.  

Hydraulic Model     

The topography of the Town is relatively level. Water is supplied by the single storage tank on the hill southeast of 
Town. 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 
scenarios were as follows: 
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• 2016 Existing Distribution System  

o Existing 2016 Demand Average Day – 96-hr Extended Period Simulation (EPS) 

o Existing 2016 Max Day – 24-hr 

� Existing 2016 Fire Flow (Available) – Steady State Fire Flow Analysis 

� Existing 2016 Single Fire Flow (800 gpm Demand, no fire nodes exhibited the ability to 
produce 1,000 gpm while maintaining adequate system pressure under the steady state 
analysis) – EPS 

• 2040 Projected Demands and System Improvements  

o Future 2040 Demand Average Day – 96-hr Extended Period Simulation (EPS) 

o Future 2040 Max Day – 24-hr 

� 2040 Fire Flow (Available) – Steady State Fire Flow Analysis 

� 2040 Single Fire Flow (1,000 gpm Demand) – EPS 

All parameters (pressure, velocity, etc.) for each scenario were within acceptable values, except for fire flows in portions 
of the distribution system for the existing and future alternatives. There are portions of Manderson that will be unable 
to meet recommended fire flows due to physical limitations including pipe size and dead ends.  

The future growth model shows that by installing 8-inch pipe along East Railway St., increasing the pipe diameter along 
North Sherman Ave. and potentially installing a loop along Pauley Ave. the Town can maintain adequate pressures 
and flow while serving 22 new residents (the projected population growth by year 2040). Refer to Figure 1 for location 
of these proposed improvements. The implementation of recommendations represented in the 2040 simulation also 
increases fire flow within the Town.  

Water Demand and Quality  

Existing water demand for the Town was determined from historical data including individual water meter readings 
within the Town and SBHCRWS master meter readings at the PRV Station.  Metered usage was summarized from 
October 2013 through September 2015 with some data gaps occurring during the time frame. Figure 2 graphs the 
summation of individual meter data (red line - squares), Manderson’s record of the master meter data (orange line - 
crosses), SBHCRWS record of the master meter data (blue line – circles) and average monthly consumption based on 
individual meters (grey line). Most users have a significant fluctuation from summer to winter months due to irrigation 
practices in the summer, as shown in the graph. The graph indicates a trending discrepancy between billed 
consumption and master meter supply. 
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Figure 2: Manderson Meter Data Comparison 

 

Due to the lack of any known leaks in the Manderson system other than the tank estimates of leakage, the high non-
revenue water loss (approximately 30%) is most likely attributed to apparent losses in the metering system. Although 
there is some unbilled authorized consumption for Manderson, the magnitude of the non-revenue water is higher than 
would be expected for a system the size of Manderson. The under-recording of water consumption results in less 
revenue able to be collected by the Town through water consumptive rate billing. The graph also reveals discrepancies 
between recording of flow through the master meter between Manderson recordings and SBHCRWS recordings, 
specifically during the summer of 2015. As discussed in the final report, the proper accounting of water consumed at 
individual meters and supply through the master meter is very important to properly bill consumers and to determine 
the efficiency of the system (identify leaks, etc.). 

A review of the SBHCRWSJPB Service Permit indicates the board will provide water at a pressure of 100 psi or less; 
however, no allocated water volume to the Town has been agreed upon between the entities. The absence of such an 
agreement or allocation makes it difficult to determine the volume of water Manderson can rely on from SBHCRWS. 
There is potential for demands from other users to increase which may encroach on the availability of water for the 
Town of Manderson.  However, the regional system was designed for a more aggressive growth rate (1%) than is 
identified in this study (0.64%), and it is expected to have sufficient capacity to provide water to Manderson into the 
future.   

The Town and the SBHCRWS 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 Manderson should have sufficient 
potable water for residential users to the year 2040. 

RECOMMENDATIONS 

Recommendation 1: New Above Ground Storage Tank  

The existing underground tank exhibits varying levels of concrete deterioration, concrete cracking and leakage. 
However, the tank does not present any immediate danger to health and safety nor does the existing leak pose a 
financial burden to the Town from water loss costs. The tank does not present any immediate concerns, but the 
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concrete tank is approximately 60 years old and is approaching the end of its useful life. The estimated life expectancy 
of the concrete walls may be five to ten years while the concrete roof may only be structurally sound for five years 
without repairs. For these reasons, it is recommended the Town pursue this recommendation to replace the existing 
tank. 

This recommendation includes demolition of the existing tank and construction of an above-ground steel storage tank. 
Cost estimates were developed for several alternatives and presented in the 2016 Technical Memorandum, however, 
the cost estimate for the final report only includes the estimate for the above-ground steel storage tank, the preferred 
alternative from the memorandum.    

Recommendation 2: East Railway Transmission Pipe Upgrades 

The main trunk-line pipe connecting the Town distribution system to 8-inch PVC piping coming from the Manderson 
storage tank is 6-inch diameter asbestos cement (AC) pipe. The reduction in pipe diameter from the 8-inch diameter 
PVC pipe to the existing 6-inch diameter AC pipe reduces the available fire flow along Railway Street and throughout 
most of Manderson. A proposed increase in pipe diameter to 8-inch diameter PVC for 1,690 feet increases fire flow 
and improves system hydraulics. Additionally, the existing pipe was installed approximately at the same general time 
as the storage tank and is estimated at 60 years old. The AC pipe is nearing the end of life expectancy and is 
recommended to be replaced within the next 20 years. The proposed alignment is shown on Figure 1. 

Recommendation 3: North Sherman Ave Pipe Upgrade 

The existing pipe conveying water to north Manderson is 4-inch diameter AC pipe. This recommendation would include 
the replacement of 1,670 feet of existing pipe along North Sherman Avenue with 6-inch PVC pipe. The larger diameter 
pipe increases fire flow in the northern portion of Town and improves overall system hydraulics, specifically should 
development occur in northwest Manderson. The new pipe alignment will include two new fire hydrants, to increase 
spatial coverage of the Manderson hydrant system. The existing AC pipe was installed approximately at the same 
general time as the storage tank and is estimated at 60 years old. The AC pipe is nearing the end of typical life 
expectancy and should be replaced within the next 20 years. Figure 1 shows the intended pipe upgrade and associated 
fire hydrant locations. 

Recommendation 4: Southeast Distribution Loop 

The installation of a distribution loop will establish infrastructure that will assist in reducing water quality concerns 
associated with water age.  The proposed size and material of the piping is 4-inch PVC. The intent of this 
recommendation is to show areas of possible future expansion and in the event Manderson experiences growth, 
looping in this area should be considered. The distribution loop is shown on Figure1. This recommendation is not likely 
to be needed in the near future and therefore, cost estimates and financing were not completed as part of the study. 

Recommendation 5: Administrative and Operational Activities 

In addition to four infrastructure improvement 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.  

The study also recommends the Town work with SBHCRWS to develop a documented agreement to allocate a 
specified volume of water to secure water source availability to the Town. The review of historical documents during 
the master planning process did not uncover such an allocation agreement. Another administrative recommendation 
is to initiate a water meter program to recalibrate, repair and/or replace ten percent of meters on an annual basis. 
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Opinion of Probable Costs 

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 2017 prices. Cost estimates 
for a new tank and existing pipe infrastructure upgrades along with priority and WWDC eligibility status are given in 
Table 1. 

Table 1: Opinion of Probable Cost 

INFRASTRUCTURE 

Item 
Number Recommendation Description Estimated Cost Priority 

WWDC 
Eligible 

1 New Above Ground Storage Tank $403,165 Very High Yes 

2 East Railway Transmission Pipe Upgrade $425,355 High Yes 

3 North Sherman Avenue Distribution Pipe Upgrade $417,172 Medium No 

4 Southeast Distribution Loop - Low No 

OPERATIONS 

5 Administrative and Operational Activities No Cost Low N/A 
 

WATER SYSTEM FINANCING 

TREC evaluated the existing rate structure, expenses and revenue for FY2017 for the Town of Manderson. From here, 
modified base rates were reviewed to provide adequate revenue for an emergency fund (1.5 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 municipal bond. 

2. WWDC funding at 67 percent grant and 33 percent loan. 

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. 

As of July 1, 2014, Manderson water users are charged a size-specific base rate (the majority of users are charged 
$38.50 for a ¾-inch tap) and a consumption assessment of $1.75 per 1,000 gallons consumed. Based on an average 
household consumption, the typical water bill at this time is $47.25. The review of existing rates, revenue and operating 
costs indicate the Town currently does not maintain a self-sustaining water enterprise. Applying a 1.5 percent 
emergency fund as well as implementing a $14,749 annual major replacement fund, the Town will need to increase 
rates. Common practice for rate assessment is to increase tap fees to compensate for operating expenses and to 
increase usage fees for capital improvements.  With this consideration, it is recommended to increase the flat tap fee 
from $38.50 per tap to $42. This fee change has been reflected in the projected revenue assessment for all funding 
scenarios presented in the final report and Table 2. The flat tap fee does not fully fund the projected annual expenses 
and an increased usage fee from $1.75 to $1.82 is recommended to be incorporated as well to cover the projected 
expenses. Additionally, financial analysis described in Table 2 scenarios specifically did not include the North Sherman 
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Avenue Distribution Piping upgrades. The primarily reason being the Town cannot provide the revenue for this project 
within the financial study period through 2021. Portions of the Sherman Avenue project may be broken out into distinct 
subsets (i.e., new hydrants) and funded through the Repair and Replacement Fund. 

 

Table 2: Summary of Water System Financials and Project Funding 

Scenario 

Water Utility Cost Breakdown 

Average 
Monthly 

Household 
Base Rate 

Usage 
Fees 

($/kGal) 

Projected 
Monthly 

Consumption 
Fees 

Projected 
Monthly 

Household 
Cost 

Theoretical 
Monthly 

Water Bill 

Annual 
Debt 

Payment 

Total Loan 
Amount 

Existing Rate Strucuture $38.50 $1.75 $8.75 $47.25 $59.03 $0 $0 

FY2022 Projected 

Scenario 1               

1a – Municipal Bond1 $42.00 $21.44 $107.20 $149.18 $59.03 $67,358 $915,423 

1b - Self Funded2  $42.00 $20.25 $101.25 $143.24 $59.03 $0 $0 

Scenario 2 - WWDC3 $42.00 $10.72 $53.60 $95.58 $59.03 $21,157 $287,532 

Scenario 3   

3a – WWDC / DWSRF Loan4 $42.00 $10.08 $50.40 $92.41 $59.03 $18,427 $287,255 

3b – WWDC / RUS     Loan4 $42.00 $9.86 $49.30 $91.30 $59.03 $17,464 $294,721 

Scenario 4 – Best Available5 $42.00 $5.65 $28.25 $70.25 $59.03 $0 $0 

Notes: 

1. Municipal Bond Funding scenario excludes costs for North Sherman Avenue Distribution Pipe Upgrade. 
2. Self-Funded scenarios includes costs to save adequate funds to install a New Above Ground Tank by 2026. 
3. WWDC funding excludes costs for North Sherman Avenue Distribution Pipe Upgrade which is ineligible. 
4. Scenario 3a and 3b excludes costs for North Sherman Avenue Distribution Pipe. 
5. Scenario 4 excludes costs for North Sherman Avenue Distribution Pipe and represents FY 2021.  

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, 2011-2015 American Community Survey Five-year 
Estimate data, Manderson’s MHI is $28,333 which correlates to a theoretical monthly water bill of $59.03 per month. 
The data in Table 2 shows the Town would need to secure grant money to make the recommended improvements 
financially feasible. In addition to grant dollars, Manderson would need a rate increase to begin funding a 1.5 percent 
emergency fund and major replacement fund. Both 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. The ability of Manderson 
to maintain a balanced budget, and surplus, while also providing for the recommended upgrades will be a challenge 
without additional increases to usage fees. Finally, base rates and consumption assessment rates are recommended 
to be evaluated annually and small increases should be implemented to create a sustainable water fund and to reduce 
“sticker shock” from large increases to the water users.  
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