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EXECUTIVE SUMMARY 

 Introduction 

Marysvale Town is a rural community located in Piute County, Utah. Marysvale was settled in 

the 1860’s as mining community. Marysvale currently has a population of 442 people according 

to the most recent census data (GOMB 2010 census and growth projections). Marysvale Town 

provides culinary water for residential, commercial, industrial and institutional purposes. This 

document will discuss the existing culinary water system and make recommendations for the 

system to meet State requirements and the future needs of the community. 

Use of this Water Master Plan Report 

This master plan document and the calculations included were performed using known and 

accepted methods.  Actual information (usage numbers, water rate fees, population baselines) 

were used when available.  If such information was not found, engineering estimates and 

assumptions were made.  All such estimates or assumptions are duly noted throughout the 

document.  Estimated figures are specific to the region, Piute County, and water systems of 

comparable size within the region. 

 

It is anticipated that this master plan document will be used as a prominent planning tool when 

considering the future growth of Marysvale Town.  The information herein will allow Marysvale 

Town to be informed and aware of the current overall functionality of their culinary water 

system and any existing deficiencies. 

 Sources & Facilities 

Marysvale Town owns two wells and a spring.  (Park Well & Bullion Canyon Well), however 

only one well is active. The source production from the town’s active well is approximately 225 

gallons per minute. The town also owns two springs (Big Spring & Lower Bullion Canyon 

Spring). However, only one spring is active. The source production from the town’s active spring 

is approximately 200 gallons per minute. The combined source production between the well and 

spring is 425 gallons per minute.  

 

Marysvale Town owns a total of 7 water rights totaling 380.95 acre-feet in active water rights.  

 

Marysvale Town owns four water tanks with a combined storage of 0.7 million gallons. The 

tanks are all concrete and above ground. The elevations of the tanks are 6,028 feet, 6,514 feet 

and 6,666 feet. The tanks are located across three pressure zones.  

 

Water is delivered from the tanks to Marysvale Town residents through a total of 115,349 feet of 

pipe ranging in size from 10” to 2”. There is an estimated 5,917 feet of 10” diameter pipe, 35,768 

feet of 8” diameter pipe, 36,065 feet of 6” diameter pipe, 33,844 feet of 4” diameter pipe and 
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3,755 feet of 2” diameter pipe. Currently, 64% of the distribution system is 6-inch diameter or 

smaller. 

 Existing and Future Connections 

Marysvale Town provides culinary water for approximately 318 residential, 12 commercial, 0 

industrial, and 4 institutional connections for a total of 334 connections. All connections utilize 

culinary water for indoor and outdoor use. Each residential connection was counted as a single 

Equivalent Residential Connection (ERC). The number of each non-residential connection and 

their respective usage were used in comparison to the residential usage to convert non-residential 

connection to ERCs. The total ERCs for residential and non-residential connections were 

estimated as follows; residential 318, commercial 6, industrial 0, and institutional 3. The total 

number of existing ERCs for Marysvale Town is 327.  

 

Based on the Governor’s Office of Management and Budget (GOMB) and the 2010 Census, 

Marysvale Town serves an estimated population of 442 individuals1. The average growth rate for 

Marysvale Town over the next 40 years is 1.0%. Based on the ratio of connections to population, 

by the year 2060 the total residential and non-residential ERCs were estimated as follows: 

residential 459, commercial 9, industrial 1 and institutional 6.  The total future Equivalent 

Residential Connections based on future connections is 474 ERCs. 

Water Demand Criteria 

According to State requirements, the existing system must be able to provide 415.4 gallons per 

minute to meet peak day demand for indoor and outdoor purposes. The combined source 

production from Marysvale’s springs and well is 425 gallons per minute. Marysvale Town has 

sufficient source production to add an additional 7 ERCs. 

 

The average yearly demand for Marysvale Town is 249.8 acre-feet. Marysvale Town owns 

380.95 acre-feet of active water rights designated for municipal use. Marysvale Town has 

sufficient active water rights to add an additional 100 ERCs. 

 

State storage requirements for public water systems must be able to provide fire flow storage and 

peak day demand storage. Typical fire flow demands are 1,500 gpm for 2 hours for residential 

building. Existing peak day plus fire flow storage demands for Marysvale Town are 

approximately 0.46 million gallons. Marysvale Town currently has a four concrete tanks with a 

combined storage of 0.7-million-gallon tanks. Marysvale Town has sufficient storage capacity to 

add an additional 276 ERCs. 

 

By the year 2060 Marysvale Town will be required to provide 601.5 gpm for peak day demand 

for the entire system. Marysvale will need to add an additional 200 gpm of source to meet future 

 
1 5,417 individuals based on 2010 census and growth projects. 
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peak day demands. The average yearly demand required will be 362.1 acre-feet. The town has 

sufficient water rights to meet the future average yearly demand requirements. The future storage 

capacity required will be approximately 0.59 million gallons. Marysvale Town will have 

sufficient storage capacity to meet the future peak day plus fire flow demands for storage.  

Hydraulic Model Analysis and Results 

Bentley WaterCAD was used to analyze and model the existing and future water system of 

Marysvale Town. The scenarios modeled are Peak Day Demand, Peak Instantaneous Demand, 

and to see if Fire Flow constraints were met during Peak Day Demand. These scenarios were 

analyzed on the existing system for existing demands and future demands. These scenarios were 

also analyzed for the proposed improvements to the system with future demands. 

 

The town was unable to provide as built drawings for their system. A pipe network used in the 

1999 Water Master Plan was used as a starting point. Ensign met with past and present system 

operators to create a distribution system as accurate as possible. Several attempts to calibrate the 

model resulted in conflicting model vs field measurements. It was later discovered that the 

system had been interconnected across pressure zones at various undocumented locations 

bypassing existing PRVs. It was also discovered that the existing PRVs are not equipped to 

handle high and low flows, causing large headloss affecting the fire flow tests used to calibrate 

the model. The results of the model show that the water system meets Peak Day and Peak 

Instantaneous pressures, but does not meet Fire Flow throughout the system.  

Proposed System Improvements 

Marysvale Town currently meets the State requirements for peak day demand for source 

production. However, the town is right at the limit for the existing source’s production and 

cannot provide adequate source for the immediate future. Over the past four years, the town has 

enacted a building moratorium due to the limited available source production. In addition, the 

town’s well is only equipped to provide water to the lower two tanks, if the town’s spring should 

ever fail or become contaminated, approximately 24% of the system would be without out water. 

It is recommended that the town develop an additional source at the top of the system to meet the 

immediate and future peak day demands. 

 

The town did drill a well in 2012 located at Firemen’s Park up Bullion Canyon. The well was 

never brought into production because of issues with the surface seal. Further investigation of the 

well log showed that the total depth of the well was 340 feet. During the test pumping of the well 

the well was pumped at 350 gpm and experienced a drawdown of 300 feet, indicating that the 

well, as is, would be a very poor producing well. It is recommended that the town abandon this 

well and salvage what parts they can to drill a new well. There is currently power to the site and 

a pump installed in the well column that could be utilized. These are typically significant 

expenses when drilling a well. If the town could drill another well in proximity to the Fireman’s 
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Park well, the town could salvage the power source and pump from the existing well to make the 

proposed well more economical. 

 

Marysvale Town has a total of four concrete water tanks with a combined storage of 0.7 million 

gallons. All four tanks are above ground. Three of the four tanks have visible cracking/spalling 

on the lids as well as some sagging. The tanks are configured in series at varying elevations. 

Because the tanks have been constructed at varying elevations, if the lower two tanks had to be 

taken off line, the remaining two tanks would not be able to provide the existing peak day plus 

fire flow demands. In addition, if the upper two tanks were to be taken off line, the lower tanks 

would be unable to provide water to the upper zones, approximately 24% of the system. It is 

recommended that the town construct a new 0.5-million-gallon water tank near the existing 

middle tank. The tank would provide storage to meet future demands as well as allow the town to 

take the existing tanks off line as needed for extended maintenance. 

 

Marysvale Town was unable to provide any as built drawings for the water distribution system. 

The distribution system that was modeled was based off of the system modeled in the 1999 

Water Master Plan done by Jones and DeMille Engineering and past water operators’ 

knowledge. Based on the amount of uncertainty in relation to the system characteristics, 

conflicting model results and infield fire flow tests, it was determined that the town is 

experiencing issue with their pressure reducing valves (PRVs). As a first step in addressing the 

distribution system issues, it is recommended that the town reconfigure their PRV stations and 

pressure zones. This will resolve several of the low flow and pressure issues witnessed during 

infield fire flow tests. 

 

Based off of the hydraulic model, the town meets peak day demand and peak instantaneous 

demand. However, only 5% of the existing system meets the required fire flow demands. One 

concern with the hydraulic model results is that the hydraulic model assumes the PRVs are 

functioning properly. Due to the issues with the existing PRVs, the model was never able to be 

calibrated exactly which does create some uncertainty with the model results. Based off of the 

low flows and pressures experienced during the infield fire flow test, it is likely that the town is 

experiencing issues with peak day and peak instantaneous demands. Even with the uncertainty in 

the model, the fire flow issues were apparent in both the model and the field test fire flows. It is 

recommended that the town upsize certain pipes as well as loop existing dead-end lines were 

feasible. As a fix all fire flow solution, the town should replace all pipes 6-inch diameter and 

smaller. 

Water Conservation 

Utah has a goal of reducing the total per capita usage 25%.  Currently, the total per capita usage 

for Marysvale Town is 365 gallons/day (total use).  This value is more than double the average 

state usage of 167 gpd per capita.  In order to reduce per capita water, use in the future, 
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Marysvale should consider further conservation practices.  This can be accomplished through 

education and promotion of best management practices for both indoor and outdoor use. 

Water Rate Study 

A water rate study was performed utilizing actual water usage data provided by Marysvale Town 

for the year 2021.  Based on the current water rate structure and billing practices the average 

monthly water bill for 2021 was $21.62.  The maximum affordable bill for Marysvale Town is 

$47.97.  

 

The current water rate structure was analyzed according to its effectiveness in promoting water 

conservation and also the effectiveness of providing revenue for the system to stay self-

sustaining and operational.  Marysvale Town’s average water bill is 43% of the maximum afford 

bill.  

 

It is recommended that Marysvale Town restructure their water rates in conjunction with 

upgrading their system to auto read meters. The proposed water rate structure would increase the 

town average monthly water bill to $46.70 and generate $187,163.94 of annual revenue.  

Impact Fee 

Marysvale Town currently does not charges an impact fee. They do charge a connection fee of 

$2,000 for small connections and $2,500 for large connection.  An impact fee study was 

performed to determine the appropriate amount to cover impact costs for the system. 

 

It is recommended that Marysvale Town adopt an impact fee to help cover the cost and impacts 

to their system as result of development. Based off the existing system valuation and the 

proposed capital improvements projects, the town could justifiably adopt an impact fee as high 

as $9,127.00.  The town can choose to adopt an impact fee less than the $9,127.00.  Impact fees 

are not meant to discourage development or inhibit growth. However, in small rural 

communities, the cost of the infrastructure based on the number of users is very high. Likewise, 

the costs to cover the impacts to the system associated with new development are typically very 

high. 
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1 PROJECT OVERVIEW 

 

In cooperation with Marysvale Town, Ensign Engineering was selected to evaluate the 

town’s public water system including supply, storage, and distribution.   Based on the 

information and analysis of the system, Ensign Engineering prepared this Water Master 

Plan Report.  This water master plan will provide Marysvale Town the necessary 

information for upgrading and improving the existing water system. It will also help the 

town plan and budget for future growth and expansion as more demand is placed on the 

water system. 

 

Marysvale Town is located in Piute County in south central Utah. Marysvale Town was 

settled in 1863 by silver and iron ore miners. Based on the Governor’s Office of 

Management and Budget (GOMB) and the 2010 Census, the current population for 

Marysvale Town is 4422 individuals. Based on the GOMB, the projected growth rates 

over the next 4 decades for Marysvale Town are as follow: 1.51% 2020 – 2030, 0.95% 

2030 – 2040, 0.54% 2040 – 2050, and 0.99% 2050 – 2060. This equates to an average 

growth rate of 1.0% over the next 40 years.  

 

This water master plan will discuss water management options that will encourage 

conservation within the town (the State water conservation goal is to reduce usage by 

25% by 2050).  Furthermore, this water master plan will help identify system deficiency 

as well as discuss corrective measures that promote sustainable design for future projects. 

 

This master plan document will provide system improvement recommendations to 

remedy any existing system deficiencies. The plan will also provide system improvement 

recommendations to address future system deficiencies. Future system deficiencies are 

based on how the existing system will perform as population and growth increase. All 

system improvement recommendations will be based on meeting the minimum State 

requirements. The system improvement recommendations are included as part of a 

Capital Improvements Plan (CIP). The CIP will help the town prioritize system 

improvement projects based on necessity and cost. The master plan will provide several 

funding options as well as water rate adjustment recommendations to cover the cost of 

the recommended system improvements 

 

Ensign began the master plan by collecting all pertinent data required to develop the base 

map and water system model. Marysvale Town was unable to provided hardcopy as-

builts drawings for the town’s water system. However, Ensign surveyed the entire water 

system and with operator knowledge, was able to create a hydraulic model. The hydraulic 

 
2 Population estimates based on Governor’s Office of Management and Budget and water connection data. 



Marysvale Town 
Water Master Plan Report-2022  

14 
Ensign Engineering & Land Surveying 

model results were exported and used to create model results maps for the Marysvale 

Town water system.  The final produced maps should prove valuable to the town, as they 

will now have an up-to-date complete system mapping. The base map development also 

creates a method to digitally store the water system data in a GIS database. Utilization of 

GIS allows for a “living” record of information for the water system.  Future analyses are 

expedited since all data will be stored in the database. 

 

The majority of the data collected for this study was obtained from the town and county 

records.  Descriptions of the data collected for the study is summarized in the following 

list: 

• Population data (U.S. Census Bureau website) 

• Population projection (Utah Governor’s office website) 

• Water use data (obtained from Marysvale Town billing records) 

• Water system details (obtained from walk through with system operator 

and previous water master plan) 

o Locations of pipes 

o Length of each pipe 

o Beginning and ending elevations 

• Water valve locations (survey points for this study were collected by 

Ensign Engineering) 

• Aerial map (obtain from Automated Geographic Reference Center 

(AGRC)) 

• Current water rates (provided by Marysvale Town) 

• Land use data (obtained from the Utah Automated Geographic Reference 

Center (AGRC)) 

The pipes for the water system were digitized to produce the maps shown. Modeling was 

performed using Bentley’s WaterCAD, modeling data was imported into a GIS database.  

The GIS database was further expanded to contain system specific attributes.   
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2 EXISTING SYSTEM 
 

There are three basic components to every public water system. This water master plan 

will provide an in depth look at each system component and make sure Marysvale Town 

is meeting the minimum State requirements for each. The first system component is 

source.  This will take into consideration the town’s water rights and source production.  

The second component is storage. This will take into consideration the town’s water 

tank/storage capacity. The third is the distribution system. This will take into 

consideration pipe sizing and capacity.  Maps showing the existing system are include in 

the appendix of this report.  

 

Periodically, the state conducts inspections of existing water systems and assesses the 

system’s condition and management practice’s. During the course of an inspection a 

water system is given Improvement Priority System (IPS) points based on the need for 

improvement. Marysvale Town’s existing system currently has a total of 85 IPS points.  

 

2.1 Existing Source Production  

Marysvale Town’s water system is fed by a spring and a well. The spring is located up 

Bullion Canyon at the top of the water system and is able to provide water to all four 

water tanks below. The source production from the spring is 200 gpm. This is measured 

by a meter just above the town’s upper tank.  

 

The well is located in town near at the rodeo grounds and is only equipped to pump water 

to the lower two tanks of the system. This well does not have a proper surface seal. 

However, Division of Drinking Water has allowed the town to use the well as an 

emergency supplemental source. The well has a 6-inch diameter casing approximately 

350 feet deep and produces 225 gpm. This is measured by a meter near the well head. 

The combined source production for the spring and well is 0.612 Mgpd or 425gpm (see 

Table 2-1 Existing Source Production below).  If there was ever an issue with the springs, 

approximately 24% of the system would not have water.  

 

Table 2-1 Existing Source Production 

Source Type Status 

Production 

(Mgpd) Production (gpm) 

Big Spring Active 0.288 200 

Rodeo Ground Well Active 0.324 225 

Total  612,000 425 

 

The town does have another well that is currently inactive. The well is located at 

Firemen’s Park up Bullion Canyon. It was drilled in 2012 and is a total of 340 feet deep 
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with an 8-inch diameter casing. The well is inactive because the surface seal does not 

extend 100-feet below the surface nor was it witnessed by the Division of Drinking 

Water.  

  

 
Image 1 Rodeo Grounds Well 

 

 
Image 2 Fireman’s Park Well 

 

 
Image 3 Bullion Canyon Spring

2.2 Water Rights  

2.2.1 Methods 

The other component of source demand is water rights. Water rights research began by 

searching the Utah State Division of Water Rights web page for Marysvale Town.  This 

resulted in a list of the water rights owned by the town.  The list contains water right 
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numbers, the total annual volume allotted to the water right and for what use the water 

right was given.   

2.2.2 Current Rights 

Marysvale Town owns a total of 6 active water rights. The total water rights are 0.0734 

cfs or 380.95 acre-feet. The designated use for the water rights includes irrigation, stock 

watering, domestic and municipal use. The water rights are for underground and surfaces 

sources and they have varying periods of use depending on the designated use. A list of 

all the town’s water rights and changes are shown in Table 2-2 Current Water Rights and 

Table 2-3 Current Water Rights Place of Use and Points of Diversion. 
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Table 2-2 Current Water Rights 

Owner Source Base WR # Priority 
APP/ 

Claim# 
Changes 

Non-Use 

Expiration 

Diversion 

Type 

Type of 

Use 

Flow 

CFS 

Acre 

Ft. 

Period of 

Use 
Cert # 

Marysvale 
Town 

Well 63-107 05/08/1943 A15218   Underground 
Stock 
Water 

0.015  
01/01 – 
12/31 

 

Town of 
Marysvale 

Spring & 
Well 

63-2835 1880  A16401  Surface 
Irrigation 
Municipal 

 359 
01/01 – 
12/31  

A1051 

Marysvale 
Town 

Well 63-3967 06/20/1991 A65472   Underground 
Irrigation 

Stock 
Domestic 

 1.10 
01/01 – 
12/31 

 

Marysvale 
Town 

Calloway 
Spring 

63-4016 3/12/1993 D6281   Surface 
Irrigation 
Domestic 

0.007  
01/01 – 
12/31 

 

Marysvale 
Town 

Spring & 
Well 

63-4280 1895  A23445  Surface 
Irrigation 
Municipal 

0.042 15.85 
01/01 – 
12/31 

 

Town of 
Marysvale 

Spring & 
Well 

63-4606 1880  A35486  Surface Municipal  3 
01/01 – 
12/31 

 

Town of 
Marysvale 

Beaver Creek 63-4843 1882  A46857  Surface Irrigation 0.0094 2 
04/15 – 
10/15 

 

             

             

             

             

             

       TOTAL - ACTIVE 0.0734 380.95   
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Table 2-3 Current Water Rights Place of Use and Points of Diversion 

Owner Source Base WR # Points of Diversion 

Marysvale Town Well 63-107 (1) N 2792 ft. W 241 ft. from SE corner, Sec 32 T 27S R 3W SLBM 

Town of Marysvale Spring & Well 63-2835 
(1) S 1019 ft. E 52 ft. from W4 corner, Sec 34 T 27S R 3W SLB 

(2) N 3681 ft. W 255 ft. from S4 corner, Sec 20 T 27S R 3W SLBM 

Marysvale Town Well 63-3967 
(1) N 42 ft. W 687 ft. from SE corner, Sec 29 T 27S R 3W SLB 

(1) N 3681 ft. W 255 ft. from S4 corner, Sec 20 T 27S R 3W SLBMM 
 

Marysvale Town Calloway Spring 63-4016 (1) N 400 ft. W 650 ft. from SE corner, Sec 32 T 27S R 3W SLBM 

Marysvale Town Spring & Well 63-4280 (1) S 1077 ft. E 47 ft. from E4 corner, Sec 34 T 27S R 4W SLBM 

Town of Marysvale Spring & Well 63-4606 
(1)  S 1019 feet   E 52 feet   from W4 corner,  Sec 34 T 27S R 3W SLBM   

(1)  N 3681 feet   W 255 feet   from S4 corner,  Sec 20 T 27S R 3W SLBM   

Town of Marysvale Beaver Creek 63-4843 

(1) N 1215 ft. W 3413 ft. from SE corner, Sec 18 T 27S R 3W SLBM 
(2) N 1670 ft. W 1950 ft. from SE corner, Sec 18 T 27S R 3W SLBM 
     (3) S 2650 ft. W 1320 ft. from NE corner, Sec 18 T 27S R 3W SLBM 
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2.2.3 Water Right Dedication Policy 

One acre-foot of water is insufficient to satisfy the state’s water requirements for lots larger than 

½ acre.  Table 2-4 State Requirements shows the state’s water right requirements for different lot 

sizes.  For each of the lot sizes, the indoor use requirement remains the same.  The required 

volume for outdoor irrigation increases as the availability of land to be irrigated increases.  A 

user on a larger lot will likely use more water than one acre-foot of water.  Water right 

dedications should be correlated to the possible amount of water that will be used, based on the 

size of the lot.  Otherwise, users in the water service boundary may use more water than the town 

has available.  

 

Table 2-4 State Requirements 

Lot Size (acres) 5 2 1 0.5 

Irrigated Acreage (acres) 4 1.6 0.8 0.4 

Outdoor Use (AF) 6.64 2.66 1.33 0.66 

Indoor Use (AF) 0.45 0.45 0.45 0.45 

Total Required Water Right 7.09 3.11 1.78 1.11 

 

All water rights have a depletion amount.  Depletion is the amount of water that can be 

consumed from a water right.  The depletion amount depends on the use of the water.  Uses like 

stock watering have 100% depletion and uses like irrigation have around a 50% depletion 

amount3.  The depletion amount for municipal use water varies.  In the past, water companies 

and municipalities have been able to convert irrigation water to municipal use by specifying that 

the depletion amount of the municipal right will remain the same as the depletion for the 

irrigation. 

2.2 Existing Storage 

Marysvale Town has total of four water tanks all of which are concrete and above ground. All 

four tanks are fed by the town’s springs. When necessary, the Rodeo Ground well is used to 

pump water up to the lower tanks. The capacity of the town’s tanks are 0.2 million gallons, 0.15-

million-gallon, 0.25 million gallons and 0.10 million gallons. The total water storage capacity is 

0.70 million gallons. The 0.2- and 0.15-million-gallon tanks can be seen to the west of town 

along Bullion Canyon Road. The 0.25-million-gallon tank is located approximately 2.25 miles 

up Bullion Canyon Road. The 0.10 million galloon tank is located approximately 3.38 miles up 

Bullion Canyon Road. Three of the four tanks have lids that have begun to crack/sag and are now 

 
3 The remainder of the water right is assumed to return to the aquifer 
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ponding storm water. Table 2-5 Existing Storage shows the various tank sizes, elevation, and 

materials.  

 

Table 2-5 Existing Storage  

Tank ID 
Material 

Year 

Constructed 

Elevation 

(ft) 
Size (Million Gallons) 

Lower Concrete  6028 0.20 

Lower Concrete  6028 0.15 

Middle Concrete 2010 6514 0.10 

Upper Concrete  1987 6666 0.25 

Total 0.70 

 

 

 
Image 4 – 0.20 and 0.15 million Gallon 

Lower Concrete Tanks 

 
Image 5 - 0.25-million-gallon Middle 

Concrete Tank 
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Image 6 – 0.1-million-gallon Upper 

Concrete Tank 

 

2.3 Existing Distribution System 

Marysvale Town was unable to provide any as built drawing for their system. The distribution 

system layout for the water model is based on a 1999 Water Master Plan done by Jones and 

DeMille Engineering and past water operator knowledge. Marysvale Town’s distribution system 

consists of pipe sizes ranging from 10” – 2”. The distribution system in the town is looped well 

but it does have several long dead-end sections to the north and south of town. These long dead-

end sections are a cause for concern as they can create significant head loss and reduce flows. 

There is also a significant amount of small diameter pipe within the system. Small diameter pipes 

create issues with high velocities and cavitation during high flow demand such as fire flow. 

Exhibit EX-011 Existing Pressure Zones and Water System in the appendix shows the existing 

distribution system.  Table 2-6 Existing Distribution System summarizes the diameter and length 

of all pipelines within the system, including transmission and supply lines to and from the tank. 
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Table 2-6 Existing Distribution System 

Existing Pipes 

Diameter (in) Length (ft) 

10” 5,917 

8” 35,768 

6" 36,065 

4" 33,844 

2" 3,755 

Total Length 115,349 
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3 EXISTING AND FUTURE CONNECTIONS 

3.2 Service Area 

Marysvale Town limits include an area of 17.9 square miles. Marysvale Town serves a total of 

334 connections, 318 single family residential, 12 commercial, 0 industrial, and 4 institutional 

connections. Included in the 334 connections are approximately 63 standby/non-use connections. 

Marysvale Town is a small rural community that, historically, has experienced minimal growth. 

The primary occupations of residents in the area are agricultural, hospitality and tourism. 

Marysvale sees a high influx of tourist during the summer months. The majority of the area 

within the town boundary is currently zoned as agricultural. However, if future housing demands 

and zoning changes occurred, the town would have the space available to handle increased 

growth.   

 

3.3 ERC Evaluation 

3.3.1  Existing ERC Evaluation 

Marysvale Town serves a total of 334 connections, 318 single family residential, 12 commercial, 

0 industrial, and 4 institutional connections. Typically, the majority of connection within a water 

system are residential. For that reason, residential connections are used as a baseline to size 

water system components and calculate system demands. All other connections within a given 

system are converted to Equivalent Residential Connections (ERCs) based on their specific 

usage and demands in comparison to residential usage and demands. Based on the usage for each 

connection type, they were converted to ERCs. Table 3-1 below shows the Existing ERCs for 

each connection type residential and non-residential connections. The total number of ERCs for 

the system is 327 ERCs. 

Table 3-1 Existing ERCs 

Connection Type Connections 

2020 -
2021 

Usage 
Equivalent Residential Connection 

Conversion  

Mgal gal/con 
ERC 

Factor ERCs 

Residential - Single Family  318 74.4 234,097 1.00 318 

Commercial 12 1.38 115,583 0.49 6 

Industrial 0 0 0 0.00  
Institutional 4 0.79 199,250 0.85 3 

Total 334 76.63     327 
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3.3.2 Future ERC Evaluation 

Based on the Governor’s Office of Management and Budget (GOMB) 2010 Census data, 

Marysvale Town currently serves an estimated population of 442 individuals. The growth rates 

for Marysvale over the next 40 years are expected to be relatively low, ranging from 0.54% to 

1.51% (see Table 3-2 below).  

 

Table 3-2 Marysvale Town GOMB Projected Growth Rates 

Decade 
Growth 

Rate 

2010-2020 0.50% 

2020-2030 1.51% 

2030-2040 0.95% 

2040-2050 0.54% 

2050-2060 0.99% 

Average Rate between 2020-

2060 
1.00% 

 

 

Based on the Marysvale Town growth rates, Table 3-3 below shows the projected population by 

decade. It is estimated that by the year 2060 Marysvale Town will have an estimated population 

of 639 people.  

 

Table 3-3 Adjusted Population Projection 

Year 
Population 

Projection 

2010 408 

2020 429 

2022 442 

2030 499 

2040 548 

2050 579 

2060 639 

 

The ratio of population to service connection was used to project future connections. The same 

ERCs factors that were used for the existing ERCs were used to calculate future ERCs.  Based on 
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these assumptions, the future Equivalent Residential Connections for Marysvale Town will be 

473 ERCs by the year 2060 (see Table 3-4 below). 

 

Table 3-4 Marysvale Town Future ERC Projections 

Future Connections/ERCs 

Year 

Residential Commercial Industrial Institutional Total 

Connections ERCs Connections ERCs Connections ERCs Connections ERCs Connections ERCs 

2022 318 318 12 5.9 0 0 4 3.4 334.0 327.3 

2030 359 358.9 14 6.7 1 0 5 3.8 378.0 369.4 

2040 395 394.6 15 7.4 1 0 5 4.2 415.5 406.1 

2050 416 416.5 16 7.8 1 0 5 4.5 438.6 428.7 

2060 460 459.7 17 8.6 1 0 6 4.9 484.2 473.2 

 

 

 
Figure 3-1 Population, ERCs & Connection Growth 
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4 WATER DEMAND CRITERIA 
 

There are three main state requirements4 that must be considered when evaluating a system for 

compliance with state regulations.  The first requirement is source capacity, which considers 

water rights and source production.  Second is storage, which considers water tank capacity. The 

third requirement is the distribution system which considers the pipe size capacity.  It is essential 

that all three requirements are satisfied to meet state requirements.  This section of the master 

plan will examine each requirement individually.  

4.1 Source Demand 

In order to have adequate source sizing, a system must have capacity to deliver on the day of the 

highest water consumption (peak day demand) and have sufficient water rights to supply water 

(average yearly demand).  First, this report will look at the capacity to deliver water under peak 

day demand and the required water rights for the average yearly demand. 

 

4.1.1 Existing Peak Day Demand 

The state requires that a minimum of 800 gallons per day per Equivalent Residential Connection5 

(gpd/ERC) be used in determining indoor peak day demand.  If there is a high confidence that 

more or less water is used and proof through past usage data, this number can be adjusted 

accordingly. In this case, the town did not have enough data to confidently decrease the states 

minimum peak day requirement. Therefore, Ensign Engineering choose to use the 800 gpd/ERC 

for peak day demand indoor use.  

 

Peak day outdoor is based on the number of connections and an estimated average green space 

for all users. For Marysvale Town, the estimated green space per connection was estimated at 

0.25 acres. This includes lawns, gardens and small pastures adjacent to primary residential 

structures.  In addition, the State uses a consumptive use map to determine the amount of water 

used for outdoor use based on climate and soil types. Marysvale Town is located in map zone 2 

which requires a peak day demand of 2.80 gallon per minute per irrigated acre.  

 

Based on these indoor and outdoor peak day demand requirements, Marysvale Town is required 

to provide 0.59 Mgpd or 415.4 gpm. The town is able to provide 0.61 Mgpd or 425 gpm. (see 

Table 4-1 Existing Peak Day Demand). The combined peak day source demand for both indoor 

 
4 State of Utah Drinking water system requirements are found in the Administrative Rules R309-510. 

5 One Equivalent Residential Connection (ERC) refers to the amount of water used in a typical residence for both 
indoor and outdoor use.  Each connection in a system is assigned a number of ERCs based on the amount of water 
that is used.  A typical residence connection will be assigned one ERC.  A connection that uses more than a typical 
residence (such as a laundromat) will be assigned more than one ERC.  A connection that uses less than a typical 
residence (such as a townhome) will be assigned less than one ERC. 
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and outdoor use is approximately 1.25 gpm/ERCs. Based on this, Marysvale Town has enough 

source production to add 7 more ERCs to their system. 

 

Table 4-1 Existing Peak Day Demand 

Indoor Peak Day Demand 800 gal/day/ERC 

Existing ERCs 327 

Outdoor Peak Day Demand 2.80 gal/min/irri acre 

Irrigated Acres / Connection 0.25 Acres 

Existing Connections 334 

TOTAL INDOOR REQUIRED 0.26 Mgpd or 181.6 gpm 

TOTAL OUTDOOR REQUIRED 0.33 Mgpd or 233.8 gpm 

TOTAL REQUIRED 0.59 Mgpd or 415.4 gpm 

TOTAL AVAILABLE 0.61 Mgpd or 425 gpm 

ERCs AVAILABLE 7 ERCs 

 

 

4.1.2 Future Peak Day Demand 

 

Marysvale Town is projected to reach a population of 639 people by the year 2060. This would 

result in a total of 497 water connects and 473 ERCs by the year 2060. Based on the State 

requirements for indoor and outdoor peak day demands, the town must be able to provide 0.38 

Mgpd or 262.7 gpm to meet the future peak day demand for indoor use. In addition, the town 

must be able to provide 0.50 Mgpd or 347.9 gpm to meet the future peak day demand for indoor 

use (see Table 4-2 Future Indoor Peak Day Demand).  

 

Table 4-2 Future Peak Day Demand 

Indoor Peak Day Demand 800 gal/day/ERC 

Future ERCs 473 

Outdoor Peak Day Demand 2.80 gal/min/irri acre 

Irrigated Acres / Connection 0.25 Acres 

Future Connections 484 

TOTAL INDOOR REQUIRED 0.38 Mgpd or 262.7 gpm 

TOTAL OUTDOOR REQUIRED 0.49 Mgpd or 338.8 gpm 

TOTAL REQUIRED 0.87 Mgpd or 601.5 

TOTAL AVAILABLE 0.61 Mgpd or 425 gpm 

ERCs AVAILABLE  ERCs 
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Based on the projected source demand, Marysvale Town will need additional source production 

as soon as possible to meet future peak day indoor and outdoor demands (see Figure 4-1). 

 

 
Figure 4-1 Projected Source Demand 

 

4.1.3 Average Yearly Demand 

 

The average yearly demand for Marysvale Town is based on State rule which requires 0.45 ac-

feet of water rights per ERC for indoor use. Average yearly demand for outdoor use is based on 

the consumptive use map zone which requires 1.23 ac-feet per irrigated acre. For Marysvale 

Town, the estimated green space per connection was estimated at 0.25 acres. This includes 

lawns, gardens and small pastures adjacent to primary residential structures.  The average yearly 

demand for Marysvale Town for indoor and outdoor use per state requirements is 249.8 acre-feet 

per year of water rights. Reference Table 4-3 Existing Average Yearly Demand. 

 

Table 4-3 Existing Average Yearly Demand 

Indoor Average Yearly Demand 0.45 af/ERC 

Existing ERCs 327 

Outdoor Average Yearly Demand 1.23 af/irri acre 

Green Space Per Connection 0.25 acres/conn 

Existing Connections  334 

TOTAL REQUIRED 249.8 acre-feet 

TOTAL AVAILABLE 380.95 acre-feet 

ERCs AVAILABLE  100 ERCs 
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Based on the future ERCs and connections, the future average yearly demand for Marysvale 

Town for indoor and outdoor use will be approximately 362.13 acre-feet per year of water rights 

for indoor and outdoor use. Reference Table 4-4 Future Average Yearly Demand. 

 

Table 4-4 Future Average Yearly Demand 

Indoor Average Yearly Demand 0.45 af/ERC 

Future ERCs 474 

Outdoor Average Yearly Demand 1.23 af/irri acre 

Green Space Per Connection 0.25 acres/conn 

Future Connections  484 

TOTAL REQUIRED 362.13 acre-feet 

TOTAL AVAILABLE 380.95 acre-feet 

ERCs AVAILABLE 14 ERCs 

 

Marysvale Town currently meets the state requirement for existing yearly demand. However, if 

the growth trends continue at their current rates, the town will need to start acquire additional 

water rights around the year 2060 (see Figure 4-2 below). It is recommended that town adopt an 

ordinance requiring new users to bring 1.0 acre-feet of water rights for the town as part of the 

impact / connection fees which will be discussed later in this report.  

 

 
 

Figure 4-2 Projected Average Yearly Demand 
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4.2 Distribution System Requirements  

4.2.1 Fire Flow 

Marysvale Town has existing fire hydrants that cover all of the connections within town limits. 

Marysvale Town has its own fire department, which serves all of the users within the town 

boundaries. Typical fire flow requirements are 2,000 gpm for residential buildings. Ensign 

Engineering reached out to the local fire authority (John Christensen) for Marysvale Town to 

confirm the fire flow requirements. Per the local fire authority requirements, Marysvale Town is 

required to provide 1,500 gpm and maintain a minimum residual pressure of 20 pounds per 

square inch (psi) during peak day demand throughout the system.  

 

4.2.2 State Requirements for Distribution System 

The distribution system must be sized to meet three requirements.  First, the system must be able 

to deliver fire flows (1,500 gpm) at a minimum pressure of 20 pounds per square inch (psi) 

during peak day demand throughout the system6.  Second, the system must be able to deliver the 

estimated peak instantaneous demand at a minimum pressure of 30 psi.  This is an estimate of the 

maximum amount of water that will be used in the system at one time.  The peak instantaneous 

demand is two times the peak day demand for indoor use.  Marysvale Town does not have daily 

usage data to determine the actual peak instantaneous demand and peaking factor so two was 

used as a conservative peaking factor value. Third, the system must be able to deliver the peak 

day demand and maintain a minimum pressure of 40 psi (see Table 4-5 below). 

 

Table 4-5 State Requirements for Distribution System 

Peak Day Pressure 40 psi 

Peak Instantaneous Pressure 30 psi 

Fire Flow Pressure 20 psi 

Fire Flow Required 1,500 gpm 

 

A hydraulic model of Marysvale Town’s existing system was created and calibrated to determine 

whether the town is able to meet the existing distribution requirements. The results of the 

hydraulic model are included in the appendix. The same model was used to determine whether 

the town would be able to meet future distribution demands. The town provided input on where 

the system may experience added demands related to future growth and probable development. 

These results are also included in the appendix.   

 

 
6 1,500 gpm is based on the maximum flow the Big Water Fire Department is capable of producing. 
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4.3 Storage Sizing 

For adequate storage sizing, the state requires that the town be able to provide 50% of the peak 

day source demand in the form storage. In addition, the storage should be sized according to the 

local fire authority, which requires 1,500 gpm of fire flow for two hours for residential 

connections. Based state requirement, Marysvale Town is required to provide 400 gallons per 

ERC of storage for peak day indoor use. Based on the consumptive use map zone, the town must 

be able to provide 1,873 gallons of storage per irrigated acre for outdoor peak day demand. As 

stated before, the estimated green space for Marysvale Town is 0.25 acres per connection. The 

State requirement for existing storage for Marysvale Town is 0.46 million-gallons. Marysvale 

Town currently provides 0.7 million-gallons of storage (see Table 4-6 Existing Storage 

Demands). 

 

Table 4-6 Existing Storage Demands  

Fire Storage 1,500 gal/min 

Duration 2 hrs (120 min) 

Indoor Storage Demand 400 gal/ERC 

Existing ERCs 327 

Outdoor Storage Demand 1,873 gal/irri acre 

Irrigated Acres per Conn 0.25 acre/conn 

Existing Connections 334.0 

TOTAL REQUIRED 0.46 Million Gallons  

TOTAL AVAILABLE 0.70 Million Gallons 

ERCs AVAILABLE 276 ERCs 

 

 

Based Marysvale Town’s projected growth and the future ERCs and connections, the future 

storage requirement for Marysvale Town is 0.59 million-gallons. Marysvale Town currently 

provides 0.7 million-gallons of storage (see Table 4-7 Future Storage Demands).  

 

Table 4-7 Future Storage Demands  

Fire Storage 1,500 gal/min 

Duration 2 hrs (120 min) 

Storage Demand 400 gal/ERC 

Future ERCs 474 

Outdoor Storage Demand 1,873 gal/irri acre 

Irrigated Acres per Conn 0.25 acre/conn 

Future Connections 484 

TOTAL REQUIRED 0.59 Million Gallons  
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TOTAL AVAILABLE 0.7 Million Gallons 

ERCs AVAILABLE 123 ERCs 

 

Based on the projected storage demand, Marysvale Town will have sufficient storage to meet 

future storage requirements. However, some of the town’s existing tanks are beginning to fail 

and will liken need to be replaced withing the next 10 - 15 years and would likely be replaced 

with a larger tank (see Figure 4-3). 

 

 
Figure 4-3 Available Storage vs Projected Storage Demand 

 

Marysvale’s tanks are located at different elevations, the lower tanks are not able to provide 

water storage to upper pressure zones. Based on the tank elevations and the surveyed meters and 

fire hydrants, the system dependency on each tank could be determined. Currently, the Upper 

tank is able to provide water to 100% of the system, the Middle tank can provide water to 97% of 

the system and the Lower tanks can provide water to 76% of the system.  

 

Based on the projected growth and areas of high potential growth within the town, the future 

tank dependency by the year 2060 is as follows: the Upper tank will be able provide water to 

100% of the system, the Middle tank will be able to provide water to 91% of the system and the 

Lower tanks will be able provide water to 57% of the system. 
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5 HYDRAULIC MODEL METHODOLOGY AND ANALYSIS 

5.1  Hydraulic Model Used 

The distribution system computer model was developed in Bentley WaterCAD 2022 which 

allowed the water system to be graphically input into the program.  Once the system pipes, and 

storage tanks were in the model, the attributes of each individual component were entered.  The 

details included pipe material, length of pipes, elevation of the ends of each pipe, slope of each 

pipe. The storage tank location, size, and elevation were based on survey data collected by 

Ensign Engineering. Marysvale Town water system was analyzed using the Hazen-Williams 

method.  This method allowed for the head loss (friction loss) for each pipe, valve, and fitting to 

be calculated, and is a commonly used method for water system master planning.  Once the 

model was fully developed, the existing, future and proposed systems were then analyzed to 

determine the current systems performance and assess problem areas and potential weaknesses as 

well as proposed solutions. 

5.2 Hydraulic Model Input   

The entire water system for Marysvale Town was input into the Hydraulic Model. A summary of 

the pipe sizes is shown in Section 2 of this report. See Attached maps in Appendix for spatial 

locations of items input into model. Most of the pipes in the system are PVC and were assigned a 

Hazen-Williams coefficient of friction of 150.  

 

The demand for the model and each node is the Total Demand (both indoor and outdoor) for 

Peak Day and Peak Instantaneous demands. Nodes were assigned to every intersection of pipe 

where a fire hydrant was nearby, as well as other locations that may be of concern. Each Node 

was assigned the demand according to how many ERCs would be serviced from said node. Each 

node received demands for Peak Day and Peak Instantaneous for existing conditions and for 

future demand requirements. The model was calibrated using field measured fire flows and 

pressures from fire hydrants. 

5.3 Hydraulic Model Analysis  

The existing system was analyzed according to the peak day demand (which included fire flow 

analysis), peak instantaneous demand, future peak day, future peak instantaneous demand 

scenarios.  After identifying the problem areas in the system, proposed system improvements 

were incorporated to address the problem areas and future peak day (including fire flow) and 

peak instantaneous demand were analyzed again. Each of these scenarios were analyzed to see if 

the required pressures were maintained throughout the system and if any additional deficiencies 

were noticeable. 
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6 HYDRAULIC MODEL RESULTS 

6.1 Existing System Model Results  

Three different scenarios were ran in the model: first, peak day demand, second, fire flow, and 

third, instantaneous peak demand.  To add these demands to the system, nodes were inserted at 

valve and fire hydrant locations with elevations and assigned ERCs.  Peak day demand includes 

flows for both indoor and outdoor use and models how the system functions during peak demand 

months.  The water system will function at or below peak day demand 80% of the time.  Peak 

instantaneous demand is the highest water demand that the system will see during a year.  Fire 

flows assumes a fire occurs during peak day demand and the design of a water distribution 

system is typically controlled by either peak instantaneous demand or fire flows. The model was 

calibrated based on an onsite fire flow test conducted on July 12, 2022. Maps of the existing 

system are shown in the maps located in the Appendix of this report.  A table of individual node 

pressures and flows and a map showing node locations for all three scenarios is located in the 

Appendix as well. 

 

The first scenario analyzed was peak day demand. A peak day demand of 800 gal per day per 

ERC was used. Peak day demand shows the pressures in the system that would occur for water 

demands during a peak day. Flows for the peak day demand are in gallons per day and match the 

peak day demands provided by the town (Reference Section 4 Water Demand Criteria). The 

resulting pressures from the peak day demand scenario are shown on drawing EX-202 and EX-

203 Existing Peak Day Demand sheet in the Appendix. For peak day demand, the pressures in 

the system are in the acceptable range of greater than 40 psi. The average pressure for the system 

is 83 psi with a max pressure of 181 psi with a min of 30 psi. Some of the model nodes were 

located near the existing tank and therefore had lower pressures. These nodes were removed 

from the average calculation to better represent the actual system. Approximately 2% of the 

system does not provide peak day pressure, due to being located near the tank. A few of the 

nodes had pressures greater that 150 psi which can cause issues to the system over time. 

 

The second scenario was for fire flows.  Local fire authority requires a minimum flow of 1,500 

gpm at a minimum pressure of 20 psi during a peak day demand and a max velocity through any 

pipe in the system of less than 10 feet per second. The purpose of these constraints is to insure 

that at the required fire flow, the system doesn’t experience a negative pressure or vacuum at any 

location and to prevent damage to system as a result of high velocities and cavitation. If the fire 

flow available is within the 1,200 to 1,500 gpm range, or within 300 gpm of the required fire 

flow, these were considered acceptable, but cautionary. Drawing EX-204 and EX-205 shows the 

calibrated fire flow results. Based on the calibrated model results, minimum pressure and max 

velocity constraints, most of the existing system does not meet the required fire flow. The 

existing system has very long lines and undersized pipes which contributes to the lack of fire 

flow availability. The average fire flow from the calibrated model was 815 gpm. Approximately 
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5% of the system has the capacity to provide the required fire flow, with 8% being in the 

acceptable but cautionary range, and 87% of the system does not meet fire flow requirements. 

 

The third scenario was for peak instantaneous demand.  The peak instantaneous demand is in 

gallons per minute and is 2 times the peak day demand for indoor use and 2 times peak day 

demand for outdoor use. Marysvale Town does not monitor their peak instantaneous usage and 

so it is difficult to determine the actual peaking factor for the system. The peaking factor of 2 is a 

conservative estimate and for this purpose was used for the town. The resulting pressure from the 

peak instantaneous demand scenario is shown in drawing EX-200 and EX-201 Peak 

EInstantaneous Demand in the Appendix.  In this scenario all pressures exceeded the minimum 

pressure constraint of 30 psi. The average pressure for the system is 82 psi with a max pressure 

of 180 and a minimum pressure of 29.  

6.2 Future and Proposed System Model Results 

The same scenarios were modeled on the existing system with the projected future demand. 

Based on the adjusted growth rate and future growth projections (see Section 3 above), 

Marysvale Town will experience significant growth over the next 40 years. The majority of this 

growth was assumed to occur on the outskirts of town with a small portion occurring in town 

filling in vacant lots. Therefore, the majority of the future demands were added to the hydraulic 

model at nodes located on the outskirts of town. Obviously, as growth and development occur 

the existing system will grow and expand as well. However, it is difficult to determine exactly 

how and where that growth and development will occur. For that reason, the focus of the future 

hydraulic model is to determine how the existing system will perform with the added growth and 

increased demand and not to assume future development layouts and performance. The future 

model results proved to be similar in terms of peak day demand and peak instantaneous demand. 

However, since the existing system does not meet fire flow requirements, the fire flow would 

only get worse. Due to the increased flow, the model could not calibrate due to the size of the 

existing pipes and would not provide fire flow results. Because of this, fire flow was not 

analyzed for the future condition, but it can be assumed that the existing deficiencies would 

continue and would be amplified. The results of the model for the future system are included in 

the maps in the Appendix and are located on drawings EX-300, EX-301, EX-302, and EX-303.  

 

Future peak day demand results show the pressures in the system are still in the acceptable range 

of greater than 40 psi. The average pressure for the system is 83 psi with a max pressure of 179 

psi with a min of 30 psi.  

 

Future peak instantaneous demand results show the pressures in the system are still in the 

acceptable range of greater than 30 psi. The average pressure for the system is 80 psi with a max 

pressure of 173 psi with a min of 29 psi.  
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6.3 Proposed System Recommend Improvements  

There are several issues with the existing system that the Town will need to strategically address 
to improve the overall water distribution, and in particular the fire flow conditions. See section 8 
for the proposed recommendations. These proposed recommendations have been modeled with 
the future demand scenario to analyze the impact of these recommendations and how they 
improved the system. See sheets EX-400 to EX-405 for model results for proposed 
recommendations.  
 
The peak day results showed the pressures for the system are close to existing, however some of 
the higher-pressure nodes have been reduced. The average peak day pressure for the proposed 
recommendations is 84 psi, with a max pressure of 148 psi and a min pressure of 30 psi. 
 
The peak instantaneous results showed the pressures for the system are close to existing 
conditions. The average peak instantaneous pressure for the proposed recommendations is 83 psi, 
with a max pressure of 146 psi and a min pressure of 30 psi 
 
Fire flow results for the proposed recommendations show a large improvement from the existing 
conditions. The average fire flow for the system with the recommendations is approximately 
1322 gpm. Approximately 41% of the system meet fire flow requirements, 23% of the system is 
in the cautionary category, and only 36% does not meet the requirements which is a substantial 
improvement to the system. The final recommendation in Section 8 is that the town replace all 
existing waterlines 6” and less with 8” water line. If these changes are made then 76% of the 
system would meet fire flow requirements and 92% of the system would be in the acceptable or 
good range. 

6.4 Conclusion  

Marysvale Town’s water system currently is providing sufficient pressure for all peak day and 

peak instantaneous scenarios within the system for all connections.  

 

Based on the model, the main deficiency in the system is that fire flow is not met for most of the 

system. If the proposed actions are not implemented the system will not be able to provide 

proper fire protection to the town without risk of damaging their system in the process. 

 

The town would still be able to provide the future peak day and future peak instantaneous 

demands which is good. However, the system will be unable to provide the required future fire 

flow protection to the vast majority of the system. The existing deficiencies of fire flow will 

remain unless further action is taken. The proposed actions to the existing system described in 

section 8 of this report were modeled and showed that these improvements satisfy the hydraulic 

requirements and improve the performance of the water system. 
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7 WATER CONSERVATION PLAN 

7.1 Introduction  

Water conservation plans are to be updated every five years.  This water conservation plan is 
prepared to meet the Utah Board of Water Resources requirements and to address the goals of 
Marysvale Town.  Water conservation is a key element to provide for future water needs.  
Conservation can delay the need for expensive water projects, preserve the environment, and 
save taxpayers money.  It is necessary for the town to implement a water conservation plan in 
order to receive funds from various funding agencies.   
 
The State of Utah has proposed a goal to reduce the per capita water demand of the public 
systems by 25% from 1995 to 2050. For the year 2021, the total water usage for Marysvale 
Town was 59 million gallons.  On average, the existing water system delivers 484.20 gpd per 
connection and 365.89 gpd per capita.7  This value is more than double the average state usage of 
167 gpd per capita. To meet the 25% reduction per capita, Marysvale Town would need to be at 
274.41 gpd/capita which is still well over the state average. The purpose of this plan is to present 
a planning document for the town, which will guide its water conservation activities for the 
future to help achieve the 25% reduction requirement.  Water conservation will benefit the town, 
the users, and the environment.  The possible benefits include: 
 

• Improved water service and more effective use of available water supply. 

• Reduced operation and maintenance (O & M) costs, including lowering pumping costs. 

• Development of additional water supply capabilities and diminished groundwater 
overdraft. 

• Postponed need for new or expanded water supplies and infrastructure. 

• Reduced impact of drought. 

It is important to mention here that conservation can suppress water sales and lower water 
revenues.  The revenue loss impacts can be mitigated by periodic rate adjustments if reduction 
occurs slowly.  These adjustments would be handled similarly to operating cost increases and 
can be integrated into financial planning. 

7.2 Water Conservation Goals  

The town can reduce per capita consumption by promoting and expanding water conservation.  
Currently there are many homes that do not have landscaping, but as landscaping is added water 
consumption per capita will increase substantially.  As conservation goals and standards are 
integrated within the town, increase in per capita consumption can be avoided. 
 
The State of Utah has proposed a goal to reduce the per capita water demand of the public 
systems by 25% from 1995 to 2050.  To achieve this Ensign proposes several conservation goals: 
 

 
7 These values were computed using data from the period January 2019 through December 2019. 
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1. Goal #1: Reduce current consumption per capita by 25% by the year 2050.  This 
would mean Marysvale Town would have to maintain per capita consumption below 167 
gpd per capita. This can be accomplished by providing proper information to the 
community on good water conservation practices for both indoor and outdoor usage.  

2. Goal # 2: Maintain a financially viable water system. This can be done by adopting a 
conservation-oriented rate structure.  A conservation-oriented rate structure will have the 
largest effect on conservation.   

3. Goal #3: Promote xeriscaping for landscapes, open spaces and yards . Improved 
irrigation practices and water-efficient landscaping can enhance the appearance of the 
town and save water. Also promote a town ordinance that prevents users from watering 
during the hotter times of day during the summer months. 

7.2.1 Past Water Conservation Efforts 

Marysvale Town has not adjusted their water rates in past thirteen years nor do they have 

separate rate structures based on connection type. Currently, all water connection regardless of 

connection type are billed based on a single tiered rate structure. Implementing aggressive rate 

structures based on connection type will deter users from using more excess water each month.  

This is one way the town could help conserve water and fund future water infrastructure project.   

 
7.2.2 Water Conservation Efforts in Surrounding Communities 

Kingston, Antimony, and Siguird have also implemented aggressive rate structures that deter 

users from using excessive water. 

7.3 Recommended Water Conservation Measures for Marysvale 

Town  

The latest water conservation measures are known as “Best Management Practices (BMPs)” and 
many of these measures are discussed in this section.  The intent of all the measures is the same: to 
encourage utilities to use these measures as the cornerstone of their water conservation program. The 
following programs are proposed: 
 

7.3.1 Rate Structure 

Implementing an aggressive rate structure based on connection type. This will help with water 

conservation by deterring users from using an excessive amount of water. 

 

7.3.2 Public Information Program 

The water users of Marysvale should be informed of specific measures to establish or enhance a 
water conservation ethics among users.  The programs could include:  

• Poster contests. 

• T-shirt design contests. 

• Presentations and tours with hands-on demonstrations. 

• Advertisements on the radio and television. 
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Printed educational material such as bill inserts (providing information on the customer’s bills 
showing water usage for the last billing period compared to the same period the year before), and 
coordinating with other towns, agencies, industry groups, public interest groups, and the media. The 
following steps could be used to design a public information program: 
 

• Develop a clean and persuasive statement of purpose. 

• Choose an appropriate theme. 

• Identify key target groups. 

• Select citizens for a water conservation committee. 

• Identify communication paths, resource materials, and volunteers. 

• Design and implement specific campaigns. 

• Ensure effective coordination and follow-through. 

The program will target all customers inside and outside town boundaries.  Part of the public 
information program is to choose a water conservation theme.  Examples of possible themes and 
slogans are: 
 

• Save Water.  

• Use Water Wisely. 

• Save Water, Save Money, Save Energy. 

• Save Water, It’s Your Future. 

• Save Water Today for Tomorrow. 

• Water is Life, Don’t Waste It.  

A program logo reflecting the theme then can be selected or use the State’s existing logo.  The image 
could be realistic, stylized, or a friendly caricature with a suitable name.  This theme can be retained 
or modified as needed in the future.  
 

7.3.3 Public/Consumer Education Program 

Public education can ensure long-term water conservation.  Through public involvement, people 
become more aware of the hydrologic cycle and the limitations nature places on water availability. 
Public education can provide examples of practical ways for more efficient use.  This can result in 
public realization of the value of water, reasons to conserve water and the benefits of implementing 
long term water conservation efforts. Consequently, significant water use reductions can be achieved 
and more public support for the conservation program can be generated.  
 
The town can develop plans for a consumer education program focusing on the need for water 
conservation, community water problems, and feasible alternatives.  The potential for water 
conservation programs will be discussed, including the rationale behind proposed actions and 
monetary benefits to the customers.  
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The free distribution of water conservation kits consisting of leak detection dye tablets, shower and 
faucet flow restrictors and faucet aerators kits can assist in reducing indoor domestic water use.  
 
A water conservation program will be initiated in institutions (such as public buildings) including a 
leak detection program, metering and refitting of public facilities with water saving devices, and 
training seminars for public employees.  
 
Public education programs on water conservation prove to be the best way of bringing about 
substantial water savings.  Long term, on-going programs will promote a conservation ethics, making 
people more receptive to the idea of reducing water use to conserve limited water resources.  
 

7.3.4 Identify High Water Users 

The high-water users should be identified.  The high-water users should be approached with specific 
water conservation plans for their facilities.  
 

7.3.5 Refitting Program with Water Saving Devices 

A refitting program using water saving devices such as toilet displacement bottles, flow control-
aerators and shower flow control should be planned. A pilot test program should be started before a 
large-scale program is begun.  
 

7.3.6 Water Survey Programs for Single and Multifamily Residential Customers 

The town could offer an indoor and outdoor water survey of single- and multi-family residential 
customers.  Specific activities for each indoor and outdoor survey should include the following: 

• Indoors 

o Check for leaks including toilets, faucets, and meter check. 

o Check flow rates for showerheads and faucets and offer to replace or recommend 
replacement with low flow models as appropriate.  

o Check toilet flow rates and offer to install or recommend installation of displacement 
devices or direct customer to Ultra Low Flush Toilet (ULFT) replacement program, 
as appropriate; replace leaking toilet flapper, as necessary.  

• Outdoors 

o Check irrigation system and timer  

o Review or develop customer irrigation schedule in minutes of watering time per week 

for spring, summer, and fall.  

o Provide a rain shut-off device (optional) 

o Measure currently landscaped area (optional).  

o Measure total irrigation area (optional).  

7.3.7 Conservation-Oriented Billing Rate Structures 
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Marysvale Town currently reads their meter monthly from April to September. The April reading is 
averaged over the previous 7 months. The town has a single tiered rate structure with a base rate of 
20,000 gallons per connection and base rate of $17.00 for all connections. After the base amount is 
used an overage rate of $0.35 per 1,000 gallons for the next 20,000 gallons.  After 40,000 the rate 
increases to $0.50 per 1,000 gallons for the next 10,000 gallons. Beyond 50,000 gallons the rate is 
$1.00 per 1,000 gallons. This rate structure is extremely dated and does not promote water 
conservation. A water rate structure based on connection type and water conservation should be 
implemented. This would promote conservation by affecting users financially if water is used 
carelessly. 
 

7.3.8 Landscaping Schemes with Low Water Consumption Rates 

Since landscaping creates one of the greatest impacts on current water supplies, the town should 
promote water conservation through landscape planning by education and through the use of 
xeriscaping, the use of no- or low-water plants.  See relevant Internet links.  Xeriscaping has the 
greatest potential for water saving where new construction is involved.   
 

7.3.9 High Efficiency Washing Machine Rebate 

The town could start a rebate program to encourage residents using a more conservation-oriented 
higher-efficiency washing machine than their existing one.  Front-loading washing machines 
typically use half as much water as top-loading machines.  The town could set goals, criteria, 
objectives, and timetables for implementation of a program.  
 

7.3.10 Linking With Useful Internet Sites 

Marysvale Town could create an internet website that could be used for posting monthly community-
wide water consumption, recommended lawn-watering rates and times, and other water conservation-
related information.  The town’s website could display links to the following useful sites, which town 
residents could visit to learn about different strategies for water conservation. 
 

• http://extension.usu.edu/waterquality/htm/conservation:  Utah State University Extension 
provides many useful educational tools and links for water conservation. 

• (http://www.conservewater.utah.gov): Utah Division of Water Resources site.  

• (http://utahrivers.org/2015/08/20/saving-water-tips/): Utah River Council site. The site 
includes information on strategy to reduce water use, xeriscaping, other water conservation 
links and books on water conservation.   

• (www.watereducation.utah.gov/conservation/default.asp): Sites for Water Conservation for 
Kids 

• (http://www.awra.org): The American Water Resources District is an excellent source of 
water-related information and literature.  

•  (http://www.slcgov.com/waterconservation): Salt Lake Town conservation website.  

• (http://www.epa.gov/watersense):  How to Conserve Water and Use It Effectively (EPA). 

 

7.3.11 The Water Conservation Checklist 
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The following list of 23 “Water Conservation Tips” could be posted to town’s bulletin to educate 
residents: 

• Check your toilet for leaks: A leak in your toilet may be wasting more than 100 gallons of 
water a day. To check, put a little food coloring in your toilet tank.  If, without flushing, the 
coloring begins to appear in the bowl, you have a leak. Adjust or replace the flush valve or 
call a plumber.  

• Stop using your toilet as a wastebasket: Every time you flush a piece of lint, facial tissue or 
other small bit of trash down the toilet, you waste five to seven gallons of water.  

• Put one or two plastic bottles in your five-gallon or larger toilet tank: Your toilet can 
flush just as efficiently with less water than it now uses.  To cut down on waste, put an inch 
or two of sand or pebbles in each of one or two plastic quart bottles to weigh them down.  Fill 
them with water, screw on the lid and put them in your toilet tank, safely away from the 
operating mechanisms.  Better yet, replace your old toilet with a new low-flush toilet.  They 
are readily available in a variety of styles and colors.  

• Take shorter showers: Long hot showers waste five to ten gallons of water every unneeded 
minute.  Limit your showers to the time it takes to soap up, wash down and rinse off.  

• Install water-saving shower heads or flow restrictors:  Most shower heads put out five to 
ten gallons of water each minute, while three gallons is actually enough for a refreshing 
cleansing shower.  Your local hardware or plumbing supply store stocks inexpensive water-
saving shower heads that you can install yourself.  For even less money, you can purchase a 
small plastic insert that will limit flow through your present shower head.  

• Turn off the water after you wet your toothbrush: After you have wet your toothbrush and 
filled a glass for rinsing your mouth, there is no need to keep water pouring down the drain.  
The savings are small but frequent, and the message you send your children or grandchildren 
is huge.  

• Rinse your razor in the sink: Before shaving, partially fill your sink with a few inches of 
warm water.  This will rinse your blade just as efficiently as running water, and far less 

wastefully.  

• Check faucets and pipes for leaks: Even the smallest drip from a worn washer can waste 50 
or more gallons of water a day.  Larger leaks can waste hundreds of gallons a day, enough to 
supply a whole family.  

• Use your automatic dishwasher only for full loads: Every time you run your dishwasher, 
you use about 25 gallons of water.  Consider replacing your older model with a newer water- 
and energy-efficient dishwasher.  You would be surprised at the savings. 

• If you wash dishes by hand, don't leave the water running for rinsing: If you have two 
sinks, fill one with soapy water and one with rinse water.  If you have but one sink, gather all 
the washed dishes in the dish rack and rinse them with an inexpensive spray device.  

• Don't let the faucet run while you clean vegetables:  You can serve the same purpose by 

putting a stopper in the sink and filling the sink with clean water.  
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• Keep a jug of drinking water in the refrigerator:  This ends the wasteful practice of 
running tap water to cool it off for drinking.  

• Use your automatic washing machine only for full loads:  Your automatic washer uses 30 
to 35 gallons of water in a cycle.  That's a lot of water for three T-shirts.  Consider replacing 
your older model with a newer water- and energy-efficient machine.   

• Plant drought-resistant trees and plants:  There are many beautiful trees and plants that 
thrive in Utah with far less watering than other species.  See Appendix for lists of trees, 

shrubs, grasses and flowers that are suitable for our area, but require less water. 

• Put a layer of mulch around trees and plants:  A layer of mulch will slow the evaporation 
of moisture.  

• Use a broom to clean driveways, sidewalks and steps:  Using a hose to push around a few 
leaves and scraps of paper can waste hundreds and hundreds of gallons of water.  

• Don't run the hose while washing your car:  Soap down your car with a pail of soapy 

water. Then use a hose just to rinse it off.  

• Teach your children that your hose and sprinklers are not toys:  There are a few things 
more cheerful than the sound of happy children playing under a hose or sprinkler on a hot 
day. Unfortunately, there are also few things more wasteful of precious water.  

• Water your lawn and other plants only when they need it:  Watering frequently can be 
very wasteful as it doesn't allow for cool spells or rainfall that can reduce the need for 
watering.  A good way to see if your lawn needs watering is to step on some grass. If the 
grass springs back up when you move, it doesn't need water.  Look at links on the town’s 
website for Agricultural Extension sites that provide lawn-watering guides, to make sure you 
are applying enough and only enough water on your landscaping. 

• Deep-soak your lawn:   When you do water your lawn, do it just long enough for water to 
seep down to the roots, where it won't evaporate quickly and where it will do the most good.  
A light sprinkling which sits on the surface, will simply evaporate and be wasted.  In addition 
it encourages shallow inefficient root systems.  A slow steady fall of water is the best way to 
irrigate your lawn.  

• Water during the cool parts of the day:  Less water is lost to evaporation when the ground 
and the air are cool.  Early mornings are better than at dusk, since it helps preventing the 
growth of fungus.   

• Don't water the gutter:  Adjust your sprinkler patterns in such a way that water lands on 
your lawn or garden, not on concrete or asphalt, where it does no good. Avoid watering on 

windy days when much of your water may be carried off before it ever hits the ground. 

• Check for leaks in pipes, hoses, faucets and couplings:  Leaks outside the house may not 
seem as unbearable since they don't mess up the floor or drive you crazy at night.  But they 
can be just as wasteful as leaks in the line from the water meter, even more wasteful.  Excess 

watering and leaks around foundations can cause subsidence and damage walls. 

7.3.12 Additional Best Management Practices (BMPs) as Conservation Measures 
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In addition to the water conservation measures that the town currently employs, the following best 
management practices (BMPs) are recommended (Utah’s M & I Water Conservation Plan, July 
2003): 
 

• BMP 1 – Water Conservation Ordinances 

o Adopt an ordinance requiring water-efficient landscaping which include irrigation 
system efficiency standards and an acceptable plant material list. 

o Adopt an ordinance prohibiting the general waste of water.  Then encourage citizens 
to call in reports of any water running down the street, so that leaks can be identified, 
and owners notified for repair action. 

• BMP 2 – Water Conservation Coordinator 

o Designate a water conservation coordinator to facilitate water conservation programs. 

• BMP 3 – System Water Audits, Leak Detection and Repair 

o Set specific goals to reduce unaccounted for water to an acceptable level. 

o Set standards for annual water system accounting that will quantify system losses and 
trigger repair and replacement programs, using methods consistent with American 
Water Works Town’s Water Audit and Leak Detection Guidebook. 

• BMP 4 – Large Landscape Conservation Programs and Incentives 

o Encourage all large landscape facility managers and workers to attend specialized 
training in water conservation. 

o Provide outdoor water audits to customers with large amenity landscapes. 

• BMP 5 – Water Survey Programs for Residential Customers 

o Implement residential indoor and outdoor water audits to educate residents on how to 
save water. 

• BMP 6 – Plumbing Standards 

o Review existing plumbing codes and revise them as necessary to ensure water-
conserving measures in all new construction. 

o Identify homes, office building and other structures built prior to 1992 and develop a 
strategy to require, distribute or install high-efficiency plumbing fixtures such as ultra 
low-flow toilets, showerheads, faucet aerators, etc. 

• BMP 7 – Conservation Programs for Commercial and Agricultural users. 

o Change business license requirements to require water reuse and recycling in new 
commercial and industrial facilities where feasible. 
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o Provide comprehensive site water audits to those customers known to be large water 
users.  Install separate meters for secondary irrigation water. 

• BMP 9– Reclaimed Water Use 

o Use reclaimed or recycled water where feasible. 

o Encourage or enforce water-wise landscaping.  

7.4 Progressive Water User Rates to Achieve Conservation  

A recent completed study by the Utah Town of Conservation Districts with the Utah Division of 
Water Resources, Utah State University Center for Water Efficient Landscape and USU Extension 
investigated using an “increasing block” price structure.  The study found significant reductions in 
water usage when as increasing price block was used with a base fee.  The town’s current rate 
structure follows the states recommendations.  The town’s current Water Rate Schedule is shown in 
Table 9-1 Current Water Rate Structure and described above. 
 
Currently, the average monthly bill in Marysvale Town is approximately $21.62.  Which is only 45% 
of the maximum affordable water bill recommended by the State. The average monthly bill should 
promote water conservation.  The assumption for the rates is that the majority of water users will not 
want their bills to increase and will reduce their water use to keep the cost the same under the new 
rate schedule.  To keep their water bill from increasing, users will have to use less water by reducing 
the amount of area that is irrigated. 
 
It is likely that as Marysvale Town continues to grow, they will see an increase in outdoor use from 
culinary water rather than secondary.  Marysvale Town can help assure that there is sufficient water 
for future residents by promoting aggressive outdoor conservation.  Using a more conservation 
minded rate schedule will push water users to landscape more efficiently, using xeriscaping and 
drought resistant grass.  The reductions do not have to occur immediately but can take place over a 
period of time to allow users to adjust to the conservation rates.  Conservation is the least expensive 
means of assuring there will be sufficient water for future needs. 

7.5 Water Conservation Program to Meet Goals 

To ensure that the water conservation goals outlined in this report are achieved, the town should plan 
to participate in the following programs in the future. 
 

• Public Information and Education Campaign 

• Water Conservation Demonstration Garden 

• Model Water-Efficient Residential and Commercial Landscape Ordinances 

• Ultra-Low Flush Toilet Replacement Program 

• Residential, Commercial and Industrial Water Audits 

• Water-Wise Landscaping Classes 

• Large Water User Workshops 
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• Water Quest: Saving Water by the Yard 

• Town Facilities Re-Landscaping 

• Water-Wise Landscape Awards 

• Member Agency Assistance Program 

• Water Conservation Plan Update 

• Efficient use of surface water to reduce pumping groundwater. 

7.6 Water Conservation Plan Implementation Considerations  

Water conservation planning is a good investment for the Town. The cost to develop an equivalent 
amount of water, treat it, and deliver it to residents is likely to be much higher.  

7.7 Staffing  

If these responsibilities have not already been assigned, they would need to be given to a member or 
members of the current staff to conduct the following tasks:  
 

• Implement public information program as described above. 

• Conduct leak detection and repair. 

• Coordinate water conservation program.  

7.8 Method to Track Water Conservation Progress  

The town should implement the following procedure to track water conservation progress:  
 

• After first year of water conservation campaign, the town will compare monthly water supply 
data for each category of usage.  

• The water supplied data and metered data will be compared to identify any leaks in the 
system. The detection and repair of the leaks will assist in estimating actual volume of water 
conservation.  

Add more conservation measures when and if necessary. 
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8 PROPOSED SYSTEM IMPROVEMENTS 
 

8.1 System Recommendations 

Marysvale Town currently meets the State requirements for peak day demand for source 

production. However, the town is right at the limit for the existing source’s production and 

cannot provide adequate source for the immediate future. Over the past four years, the town has 

enacted a building moratorium due to the limited available source production. In addition, 

because the town’s well is only equipped to provide water to the lower two tanks, if the town’s 

spring should ever go down, approximately 24% of the system would be without out water. It is 

recommended that the town develop an additional source at the top of the system to meet the 

immediate and future peak day demands. 

 

The town did drill a well in 2012 located at Firemen’s Park up Bullion Canyon. The well was 

never brought into production because of issues with the surface seal. Further investigation of the 

well log showed that the total depth of the well was 340 feet. During the test pumping of the well 

the well was pumped at 350 gpm and experienced a drawdown of 300 feet, indicating that the 

well, as is, would be a very poor producing well. It is recommended that the town abandon this 

well and salvage what parts they can to drill a new well. There is currently power to the site and 

a pump installed in the well column that could be utilized. These are typically significant 

expenses when drilling a well. If the town could drill another well in proximity to the Fireman’s 

Park well, the town could salvage the power source and pump from the existing well to make the 

proposed well more economical. 

 

Marysvale Town has a total of four concrete water tanks with a combined storage of 0.7 million 

gallons. All four tanks are above ground. Three of the four tanks have visible cracking/spalling 

on the lids as well as some sagging. The tanks are configured in series at varying elevations. Due 

to the tanks having been constructed at varying elevations, if the lower two tanks had to be taken 

off line, the remaining two tanks would not be able to meet the existing peak day plus fire flow 

demands. In addition, if the upper two tanks were to be taken off line, the lower tanks would be 

unable to provide water to the upper zones, approximately 24% of the system. It is recommended 

that the town construct a new 0.5-million-gallon water tank near the existing middle tank. The 

tank would provide storage to meet future demands as well as allow the town to take the existing 

tanks off line as needed for extended maintenance. 

 

Marysvale Town was unable to provide any as built drawings for the water distribution system. 

The distribution system that was modeled based off of the system modeled in the 1999 Water 

Master Plan done by Jones and DeMille Engineering and past water operators’ knowledge. 

Based on the amount of uncertainty in relation to the system characteristics, conflicting model 

results and infield fire flow tests, it was determined that the town is experiencing issue with their 

pressure reducing valves (PRVs). As a first step in addressing the distribution system issues, it is 
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recommended that the town reconfigure their PRV stations and pressure zones. This will resolve 

several of the low flow and pressure issues witnessed during infield fire flow tests.  

 

Based off of the hydraulic model, the town meets peak day demand and peak instantaneous 

demand. However, only 5% of the existing system meets the required fire flow demands. One 

concern with the hydraulic model results is that the hydraulic model assumes the PRVs are 

functioning properly. Due to the issues with the existing PRVs, the model was never able to be 

calibrated exactly which does create some uncertainty with the model results. Based off of the 

low flows and pressures experienced during the infield fire flow test, it is likely that the town is 

experiencing issues with peak day and peak instantaneous demands. Even with the uncertainty in 

the model, the fire flow issues were apparent in both the model and the field test fire flows. It is 

recommended that the town upsize certain pipes as well as loop existing dead-end lines were 

feasible. As a fix all fire flow solution, the town should replace all pipes 6-inch diameter and 

smaller. 

 

The above recommendations have been prioritized below. In addition, a more detailed 

description of each recommendation has also been provided. 

8.1.1 1st Priority-PRV Replacement  

Marysvale Town’s existing distribution system has a total of six PRVs. PRVs are typically 

equipped with a high flow/low flow configuration to allow the PRV to regulate pressures during 

a wide range of flow demands. Marysvale’s existing PRVs are not equipped with a high flow/ 

low flow configuration which results in massive head-loss during high flow demands. During the 

infield fire flow tests, pressures of near or below 0 psi were encountered often times at less than 

50% of the expected fire flow. This occurred in several locations throughout the system.  As 

mentioned before, the town was unable to provide as built drawings for the system but based on 

the information that was provided and the hydraulic model, the system should have been capable 

of performing better than the fire flow tests indicated. The town currently has a 6-inch and 8-inch 

line that parallel each from the upper tank. The 6-inch line is used as a “high pressure 

transmission line” and feeds directly into town. The 8-inch line is used as distribution line for 

users in the upper zone and feeds the middle and lower tanks. Past water operators indicated that 

the high and low pressure lines had been interconnected at various location to assist with low 

pressures in some areas, potentially bypassing existing PRVs. Because the locations of these 

interconnections are not known or documented it is recommended that town purposefully 

interconnect the existing high pressure and lower pressure lines, remove the existing PRVs and 

install new PRVs with the high flow/low flow configuration. This would require removing all six 

exiting PRVs, interconnecting the existing high pressure and low-pressure lines and installing 

four new PRV’s.   

 

The total estimated cost for the PRV replacement is $354,000.00 (see cost estimate table 8-1 

below). 
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8.1.2 2nd Priority- Source Development 

The combined source production for Marysvale Town is sufficient to meet the towns peak day 

source demand. However, because over 50% (225gpm) of their source is provided by the Rodeo 

Grounds well and the well is only equipped to provide water to the lower tanks, there is the 

potential that 24% of the town could be without water if the springs were to be taken off line. In 

addition, the town would be unable to provide the peak day demand for the remaining 76% of the 

system with the well alone. In contrast, if the well were to be taken off line, the town would still 

be able to provide water to the entire system but would not meet peak day demands. In addition, 

the well does have an approved surface seal. Division of Drinking Water has allowed the town to 

use the well as an emergency source. However, the town relies on it quite heavily in peak 

summer months. It is recommended that the town acquire an additional 300 gpm of source via 

spring or well located near the top of their system.  

 

The total estimated cost for the source development is $970,000.00 (spring), or $1,279,000.00 

(well), see cost estimate Table 8-2 below.  

 

8.1.3 3rd Priority – 0.5 Million Gallon Storage Tank 

Marysvale Town has a total of four concrete tanks with a combined storage of 0.7 million 

gallons. The combined storage meets the peak day plus fire flow storage demand. However, 

because the tanks are at different elevations, if the lower tanks where to be taken off line for 

maintenance, the upper two tanks would not have the storage capacity to meet the peak day plus 

fire flow storage demand. In contrast, if the upper tanks were taken off line for maintenance, the 

lower tanks would not have the storage capacity to meet the peak day plus fire flow demand, nor 

would it be able to provide water to approximately 24% of the towns system fed by the upper 

tanks. These are concerns due to the fact that three of the four tanks show cracking, spalling, lid 

sagging, and other signs of failure. Based on the elevations of the tanks and the existing services, 

water storage to 97% system can be provided at the middle tank location. In addition, the town 

owns a parcel of land in close proximity to the existing middle tank where they could potentially 

add more storage. It is recommended that the town construct a new 0.5 million gallon concrete 

storage tank near the middle tank.  

 

The total estimated cost for the 0.5 million gallon concrete storage tank is $2,138,000.00 (see 

cost estimate Table 8-3 below). 

 

8.1.4 4th Priority – Fire Flow Improvements Option A 

Marysvale Town is only able to provide fire flows to 5% of their existing system. This is due to a 

combination of poor PRV performance, small pipe diameters, and long dead-end section of pipe. 

Once the town has addressed the PRV issues recommended above, it is recommended that the 
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town begin to target section of small diameter pipe to be replaced. In addition, the town should 

look for opportunities to eliminate long dead-end sections by looping the system. The proposed 

distribution improvements can be seen in the exhibit section of the appendix. To address the 

small pipe diameters and dead-ends section, the town will need to install approximately 20,600 

liner feet of 8-inch pipe. These improvements will allow the town to provide fire flow to 65% of 

the system. 

 

The total estimated cost for the Fire Flow Improvements – Option A is $1,900,000.00 (see cost 

estimate Table 8-4 below). 

 

8.1.5 5th Priority – Fire Flow Improvements Option B 

In order for the town to meet fire flow requirements throughout the system, they would need to 

make the recommended PRV improvements as well as eliminate long dead-end sections as 

recommended above and replace all 6-inch and smaller pipes within town. This would require 

installing approximately 32,755 liner feet of 8-inch diameter pipe.  

 

The total estimated cost for the Fire Flow Improvements – Option B is $4,973,000.00 (see cost 

estimate Table 8-5 below). 

 

8.1 Funding Options 

Funding for these improvements can be obtained from the funds collected from billing and 

through loans and grants from various funding agencies.  A cost estimate for the recommended 

improvements is shown in Tables 8-1 and 8-5. 

8.1.1 Owner Funded 

 

If the town chose to pursue any of the recommended projects, they would need to adjust their 

rate schedule. The recommend rate structure to fund the proposed improvements will be 

discussed in Section 9 of this report. 

 

8.1.2 Funding Agencies 

There are many different funding agencies available for the town to receive financial help to 

complete these projects. This water master plan report will provide the necessary information 

when submitting applications and preparing reports to receive funding.  Agencies include:  

United States Department of Agriculture Rural Utility Service (USDA RUS), and Division of 

Drinking Water. 

To address the town’s source issues, it is recommended that the town pursue a USDA 

Emergency Community Water Assistance Grant (ECWAG). USDA-ECWAG grants are used to 
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redeveloped water source that have been impacted by the current drought. These funds can only 

be used to redevelop an existing source whether that be a well or a spring. The town could use 

these funds to redevelop the Fireman’s Park well up Bullion Canyon. While this well is not 

currently in production due to issues with the surface seal, it may still qualify for the ECWAG 

funding. ECWAG offers up to a million dollars in funding and is typically very favorable if the 

town can provide evidence of a drop in source production. ECWAG funding packages still 

require a contribution from town but are typically more grant than loan. 

To address the storage issues, it is recommended that the town pursue funding from the Division 

of Drinking Water (DDW). DDW offers funding packages based on need and the town’s average 

monthly water bill. Given the condition of the towns existing tanks and their inability to provide 

the required water to the entire system, the need for a new tank is warranted. Typically, DDW 

likes to see the average monthly water bill at around 1.75% of the Mean Annual Gross Income 

(MAGI), this is discussed in greater detail in Section 9. Marysvale Town, is currently at 0.43% 

of their maximum affordable water bill. DDW would likely offer a funding package that would 

force the town to raise their rates via loan repayment to an average monthly water bill of close to 

1.75% of their MAGI. This is not to say that the funding offer would be all loan, but it could 

likely be more loan than grant. In addition, DDW typically does not fund projects whose primary 

objective is to address fire flow issues. For this reason, it is recommended that the town couple 

their distribution projects with the storage tank project to optimize the potential grant amount 

being offered.  
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Table 8-1 1st Priority – PRV Replacement   

   

Table 8-2 2nd Priority – Source Development     

  

ITEM DESCRIPTION QUANTITY UNIT UNIT COST TOTAL

1ST PRIORITY - PRV REPLACEMENT

001 Mobilization 1 LS  $     60,000.00  $     60,000.00 

002 Remove Existing Pressure Reducing Valves 6 EA  $       7,500.00  $     45,000.00 

003

Install New 8" Pressure Reducing Valve and 

Concrete Vault 2 EA  $     45,000.00  $     90,000.00 

004

Install New 6" Pressure Reducing Valve and 

Concrete Vault 2 EA  $     35,000.00  $     70,000.00 

 $   265,000.00 

Engineering Design/Survey 1 LS  $     30,000.00  $     30,000.00 

Construction Management 1 LS  $     12,000.00  $     12,000.00 

Legal and Bonding 1 LS  $     20,000.00  $     20,000.00 

Construction Contingency 10% 1 LS  $     26,500.00  $     26,500.00 

Environmental Assessment 0 LS  $     60,000.00  $                  - 

TOTAL (ROUNDED)  $                       354,000.00 

Sub-Total

ITEM DESCRIPTION QUANTITY UNIT UNIT COST TOTAL

001 Develop New Spring Source 1 EA  $    750,000.00  $    750,000.00 

 $    750,000.00 

Engineering Design/Survey 1 LS  $     75,000.00  $      75,000.00 

Construction Management 1 LS  $     25,000.00  $      25,000.00 

Legal and Bonding 1 LS  $     20,000.00  $      20,000.00 

Construction Contingency 10% 1 LS  $     75,000.00  $      75,000.00 

Environmental Assessment 1 LS  $     25,000.00  $      25,000.00 

Sub-Total

TOTAL (ROUNDED)  $                        970,000.00 

2ND PRIORITY - SPRING SOURCE DEVELOPMENT 
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Table 8-3 3rd Priority – 0.5 Million Gallon Concrete Storage Tank 

 
 

001 Mobilization 1 LS  $     75,000.00  $      75,000.00 

002 Drill 6" Diameter Test Hole 900 LF  $            50.00  $      45,000.00 

003 Ream Test Hole to 16" Diameter 900 LF  $            75.00  $      67,500.00 

004 Install 12" Diameter Production Casing 100 LF  $          200.00  $      20,000.00 

005 Install 8" Diameter Mild Steel Casing 650 LF  $          175.00  $    113,750.00 

006 Install 8" Diameter Perforated Mild Steel Casing 250 LF  $          175.00  $      43,750.00 

007 Install 110' Grouted Surface Seal 50 CF  $          176.00  $        8,800.00 

008 Install 1/4" Gravel Pack Filter Media 350 CF  $          177.00  $      61,950.00 

009 Install 2" Gravel Feed Tube 360 LF  $          178.00  $      64,080.00 

010 Install 1.5" Sounding Tube 750 LF  $          179.00  $    134,250.00 

011 Construct Well Building 1 LS  $    200,000.00  $    200,000.00 

012 Install Well Building Plumbing 1 LS  $     70,000.00  $      70,000.00 

013 Step Test 12 HR  $          300.00  $        3,600.00 

014 Constant Rate Test 24 HR  $          300.00  $        7,200.00 

015 Water Samples 2 EA  $          500.00  $        1,000.00 

016 Install Existing Pump 1 LS  $     25,000.00  $      25,000.00 

017 Install SCADA 1 LS  $     45,000.00  $      45,000.00 

 $    985,880.00 

Engineering Design/Survey 1 LS  $    100,000.00  $    100,000.00 

Construction Management 1 LS  $     50,000.00  $      50,000.00 

Legal and Bonding 1 LS  $     20,000.00  $      20,000.00 

Construction Contingency 10% 1 LS  $     98,588.00  $      98,588.00 

Environmental Assessment 1 LS  $     25,000.00  $      25,000.00 

TOTAL (ROUNDED)  $                     1,279,000.00 

2ND PRIORITY - WELL DEVELOPMENT 

Sub-Total

ITEM DESCRIPTION QUANTITY UNIT UNIT COST TOTAL

001 Mobilization 1 LS  $    150,000.00  $    150,000.00 

002 Site Preparation 1 LS  $     25,000.00  $      25,000.00 

003 Construct 0.5 Million Gallon Concrete Tank 1 LS  $ 1,500,000.00  $  1,500,000.00 

 $  1,675,000.00 

Engineering Design/Survey 1 LS  $    175,000.00  $    175,000.00 

Construction Management 1 LS  $     75,000.00  $      75,000.00 

Legal and Bonding 1 LS  $     20,000.00  $      20,000.00 

Construction Contingency 10% 1 LS  $    167,500.00  $    167,500.00 

Environmental Assessment 1 LS  $     25,000.00  $      25,000.00 

TOTAL (ROUNDED)  $                     2,138,000.00 

3rd PRIORITY - 0.5 MILLION GALLON CONCRETE TANK

Sub-Total
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Table 8-4 4th Priority – Fire Flow Improvements Option A 

 
 

Table 8-5 5th Priority – Fire Flow Improvements Option B 

 
 

 

 

 

  

ITEM DESCRIPTION QUANTITY UNIT UNIT COST TOTAL

001 Mobilization 1 LS  $    150,000.00  $    150,000.00 

002 Install 8" C900 DR18 PVC Pipe       20,600 LF  $            45.00  $    927,000.00 

003 Reconnect Existing Services 10 EA  $       3,000.00  $      30,000.00 

004

Roadway Patch - 3"Asphalt & 8" Base (5' Wide 

Trench)       29,500 SF  $             5.00  $    147,500.00 

005 Import Trench Fill Under Roadways (130 lbs/cf)         4,000 TN  $            20.00  $      80,000.00 

006 Import Pipe Bedding (110 lb/cf)       11,330 TN  $            15.00  $    169,950.00 

 $  1,504,450.00 

Engineering Design/Survey 1 LS  $    150,000.00  $    150,000.00 

Construction Management 1 LS  $     50,000.00  $      50,000.00 

Legal and Bonding 1 LS  $     20,000.00  $      20,000.00 

Construction Contingency 10% 1 LS  $    150,445.00  $    150,445.00 

Environmental Assessment 1 LS  $     25,000.00  $      25,000.00 

TOTAL (ROUNDED)  $                     1,900,000.00 

4th PRIORITY - FIRE FLOW OPTION A

Sub-Total

ITEM DESCRIPTION QUANTITY UNIT UNIT COST TOTAL

001 Mobilization 1 LS  $    150,000.00  $    150,000.00 

002 Install 8" C900 DR18 PVC Pipe       32,755 LF  $            45.00  $  1,473,975.00 

003 Reconnect Existing Services 250 EA  $       3,000.00  $    750,000.00 

004

Roadway Patch - 3" Asphalt & 8" Base (5' Wide 

Trench)     163,775 SF  $             5.00  $    818,875.00 

005 Import Trench Fill Under Roadways (130 lbs/cf)       21,300 TN  $            20.00  $    426,000.00 

006 Import Pipe Bedding (110 lb/cf)       18,015 TN  $            15.00  $    270,225.00 

 $  3,889,075.00 

Engineering Design/Survey 1 LS  $    325,000.00  $    325,000.00 

Construction Management 1 LS  $    150,000.00  $    150,000.00 

Legal and Bonding 1 LS  $     20,000.00  $      20,000.00 

Construction Contingency 10% 1 LS  $    563,915.88  $    563,915.88 

Environmental Assessment 1 LS  $     25,000.00  $      25,000.00 

TOTAL (ROUNDED)  $                     4,973,000.00 

5th PRIORITY - FIRE FLOW OPTION B

Sub-Total
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9 WATER USAGE & REVENUE-USER RATES & CONNECTION FEES 
 

9.1 Purpose of Study  

This water rate study analyzes the revenue from water user rates and recommends modifications 

that should be made to Marysvale Town’s water user rates to enable the town to continue to 

serve water to their customers.  This study projects operating expenses and debt service and 

determines the rates to produce operating revenues required to properly offset these expenses. 

Based upon the Water Master Plan Report (see previous Sections), the town needs to plan for 

future capital improvements. These improvements will address source issues and improve 

distribution facilities to support the future growth and serve existing customers.  

 

The AWWA Manual of Water Supply Practices M1 describes seven objectives that are common 

to most water utilities.  Marysvale’s water rate structure was analyzed according to these 

objectives which are listed below. 

 

• Yielding necessary revenue in a stable and predictable manner 

• Minimizing unexpected changes to customer bills 

• Discouraging wasteful use and promoting justified uses 

• Promoting fairness and equity 

• Avoiding discrimination 

• Maintaining simplicity, certainty, convenience, feasibility, and freedom from controversy 

• Compliance with all applicable laws 

This rate study is prepared as a part of this Water Master Plan Report but can be extracted to 

stand alone to satisfy State requirements.  Based upon the recommended capital improvements 

from the master planning process, several capital improvements have been identified.   

To finance these proposed projects, this study determined the indebtedness that will be incurred, 

and the annual operating and capacity revenues that will be required to offset projected 

operational and capital expenditures. 

9.2 Study Assumptions  

The basis of this study is the Capital Improvements Plan.  The following were assumed in order 

to complete this study: 

 

Growth and Capital Improvements:  

• Equivalent Residential Connections (ERCs) will be added to the system annually 
beginning in FY2022 as predicted by the Governor’s Office of Planning and Budget’s 
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population forecast. Assumed growth were also considered in the section as explained in 
previous section. 

• New accounts will contribute operational revenue for six months of the first fiscal year of 
their existence and for 12 months per year thereafter.  

• The town’s preference of financing capital projects is grants, followed by cash reserves, 
and finally debt. 

• Marysvale Town reads water meters monthly from May – September, meter readings 
from October - April are averaged over the 7 months period.   

The following were used as bases for this study and are included in the appendix:  

• Resolutions outlining water user rates and impact fees  

• 2021 Water usage records from the town.  

Ensign researched the town’s current water rate structure based on 2021 usage records, and 

looked at various rate structures, selected and recommend a method of analysis.  After research 

into the standard American Water Works Association (AWWA) methods of structuring a rate 

schedule, it was determined that the town’s current rate structure format is deficient in terms of 

variable rates based on connection type and location (in town limits vs outside town limits). In 

addition, the rate structure has not been adjusted in the last 15-20 years.  The current rate 

structure consists of base rate and three different tiers based on the amount of water consumption 

regardless of connection type or location.  

9.3 Disclosure Statement 

Numerous assumptions were made to project future revenue, expenses, and debt for Marysvale 

Town over the length of the study period for this rate study.  These assumptions were based on 

several documents and sources, including those listed at the beginning of the master plan. 

Several factors may influence the projected revenue, expense, and debt of the town’s Water 

Budget.  These include: 

 

• The interest rate on bond issuances;  

• The actual number, type, and schedule of additional accounts during the study period;  

• Unforeseen regulatory and water quality requirements; 

• Abnormal weather that affects water consumption and irrigation;  

• Projected expenses, such as utility, permitting, and pumping costs;  

• Variation in the population projections: and the possible reaction, and changing 
conservation practices of existing customers in response to rises in water rates; 
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The financial projections presented in this report, may prove inaccurate as time passes and 

should be reviewed in comparison to the changes in the above factors. 

9.4 Description of Current Water Rates 

Water usage charges for Marysvale Town are based on the current water rate schedule and usage 

records from 2021. Table 9-1 Marysvale Town Rate Structure shows the town’s current water 

rate structure. The rate structure is a tiered rate structure. This type of rate structure can, when 

properly designed, incentivize conservation.  

 

Table 9-1 Marysvale Town Rate Structure 

Marysvale Town Rate Structure 

Schedule Gallons/Month Charges Revenue 

Tier 1 (Base) 0 - 20,000 $17.00 $17.00 

Tier 2 20,001 – 40,000 Tier 1 + $0.35/1,000 gal $24.00 

Tier 3 40,001 – 50,000 Tier 2 + $0.50/1,000 gal $29.00 

Tier 4  50,001 – Above Tier 3 + $1.00 /1,000 gal  

 

9.5 Monthly Bill  

9.5.1 Average Monthly Bill 

Based on 2021 water usage records, the average monthly bill for all users is $21.62.   

9.5.2 Maximum Affordable Water Bill 

The Division of Drinking Water determines funding and grant eligibility based upon the State 

Average Water Bill and an entities average water bill compared to what the state deems to be a 

“maximum affordable water bill” for the water system. This is calculated as 1.75% of the local 

MAGI (Median Adjusted Gross Income) for the service area.  The MAGI is taken from the most 

recent data from the Utah State Tax Commission. It was determined that: 

 

1. The State Average Water Bill is $47.03  

2. The MAGI during 2020 for Marysvale is $32,900 

a. The “maximum affordable monthly water bill” = 1.75% of $32,900 / 12 

months = $47.97 

9.6 Water Rate Comparison 

The current Marysvale Town water rate structure was compared to existing rate schedules of 

nearby communities. Some neighboring communities have created a separate rate structure for 

residents living outside town limits to help recoup lost property taxes. An alternative to this 

would be to require all future connection outside town limits to annex into the town before a 
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water connection would be granted. This would remove the incentive to live outside town limits 

as well as simplify the billing process. 

 

Table 9-2 Water Rate Comparison 

Kingston Town Water Rate Structure 

Schedule Gallons/Month Charge Revenue 

Tier 1 (Base) 0 - 20,000 $30.50 $30.50 

Tier 2 20,001 - 30,000 Tier 1 + $1.00/1,000 gal $40.50 

Tier 3 30,001 – 40,000 Tier 2 + $1.25/1,000 gal $53.00 

Tier 4 40,001 – 50,000 Tier 3 + $1.50/1,000 gal $68.00 

Tier 5 50,001 – 100,000 Tier 4 + $1.75/1,000 gal $155.50 

Tier 6 100,000 - Above Tier 5 +$2.00/1,000 gal  

 

Circleville Rate Structure 

Schedule Gallons/Month Charges Revenue 

Tier 1 (Base) 0-20,000 $33.00 $33.00 

Tier 2 20,001 and above Base + $0.45/1000 gal  

    
Sigurd Town 

Schedule Gallons/Month Charges Revenue 

Tier 1 (Base) 0 to 17,000 $49.00 $49.00 

Tier 2 17,001 to 50,000 Tier 1 + $1.35/1,000 gal $93.55 

Tier 3 50,001 to 100,000 Tier 2 + $1.65/1,000 gal $176.05 

Tier 4 100,001 and above Tier 3 + $2.00/1,000 gal  
    

Junction Town 

Schedule Gallons/Month Charges Revenue 

Tier 1 (Base) 0 to 15,000 $25.00 $25.00 

Tier 2 15,001 to 30,000 Tier 1 + $0.75/1,000 gal $36.25 

Tier 3 30,001 to 50,000 Tier 2 + $1.25/1,000 gal $61.25 

Tier 4 50,001 to 100,000 Tier 3 + $1.75/1,000 gal $148.75 

Tier 5 100,001 and above Tier 4 + $2.25/1,000 gal  
    

    
Panguitch City 

Schedule Gallons/Month Charges Revenue 

Tier 1 (Base) 0 to 12,000 $29.20 $29.20 

Tier 2 12,001 and above Tier 1 + $1.00/1,000 gal  
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It can be difficult to see exactly how the different rates compare due to the differing teirs and 

rates so to draw a more accurate comparison the above water rates were compared at an assumed 

usage of 50,000 gallons. Table 9-3 shows how much each community would charge based on 

their respective rates for 50,000 gallons of water.  

 

Table 9-3 Rate Comparison for 50,000 gallons 

Town 

Water 
Usage 

Gallons 

 
Estimated 

Bill 

Kingston 50,000  $   68.00  

Circleville 50,000  $   46.50  

Sigurd 50,000  $   93.55  

Junction 50,000  $   61.25  

Panguitch 50,000  $   67.20  

Marysvale 50,000  $   29.00  

 

9.7 Proposed Water Rate Structures  

Based off of the 2021 water usage data, Marysvale Town’s average water bill is $21.62 per user. 

This is 43% of the maximum affordable water bill based off of Marysvale’s MAGI. Based on the 

2021 Utah State Auditors Report, after operating and maintenance expenses, Marysvale Town 

loses $20,778 per year with the existing rate structure. 

 

If the Marysvale Town were to pursue a funding package to fund a project, it is assumed they 

would receive a combination grant loan. The grant to loan amount varies for each of the 

proposed projects based on need and cost of the project.  Given the town’s current financial 

situation, it is assumed the town would receive a 60% grant and 40% loan for 40 years at 2.5%.  

This results in annual loan payments as shown in the Table 9-4 Project Cost Summary below.   

 

Table 9-4 Projected Cost Summary 

Project 

Terms 

Project Cost Gant (60%) Loan (40%) Interest Years 

Annual 

Payment 

Priority 1 - PRV 
Replacement $   354,000.00 $   212,400.00 $   141,600.00 2.5% 30 ($6,765.31) 

Priority 2 -  
Spring 
Development $   970,000.00 $   582,000.00 $   388,000.00 2.5% 30 ($18,537.72) 

Priority 2 - Well 
Development $1,279,000.00 $767,400.00 $511,600.00 2.5% 30 ($24,443.04) 
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Priority 3 - 0.5 
Million Gallon 
Tank $2,138,000.00 $1,282,800.00 $855,200.00 2.5% 30 ($40,859.44) 

Priority 4 -  Fire 
Flow Option A $1,900,000.00 $1,140,000.00 $   760,000.00 2.5% 30 ($36,311.01) 

Priority 5 - Fire 
Flow Option B $4,973,000.00 $2,983,800.00 $1,989,200.00 2.5% 30 ($95,039.28) 

 

Based on Marysvale Town’s maximum affordable water bill and the average water bill, the town 

could justify raising their water rates to fund capital improvement projects. Currently, Marysvale 

Town’s average water bill is 43% of the maximum affordable water bill. Based on the assumed 

funding packages and estimated annual payments, Marysvale Town would need to restructure 

their billing rates. The proposed billing rate structure shown below in Table 9-5 would generate 

enough revenue to cover the cost of several of the recommended projects. The average monthly 

water bill would increase to $46.70 per month and the town would be able to generate an 

additional $103,451.20 per year from water revenues.   

 

The proposed rate structure was based on the usage and billing records provided by Marysvale 

Town during the 2021 year. The proposed rate structures analyzed the usage over the year 2021 

to calculate the revenue that could be potentially developed.  It is recommended that the town 

implement the rate structure over a five-year period, adjusting the tiers and overage rate in year 

one and increasing the base rate $3.00 each year for the next five years. 

 

Table 9-5 Proposed Rate Structure  

Marysvale Town Rate Structure 

Connection Schedule Gallons/Month Charges 

Residential / Other 

Tier 1 
(Base) 0 - 10,000 $32.00  

Tier 2 10,001 - 20,000 Tier 1 + $1.00/1,000 gal 

Tier 3 20,001 – 40,000 
Tier 1 + Tier 2 + 
$1.50/1,000 gal 

Tier 4 40,001 – Above 
Tier 1 + Tier 2 + Tier 3 + 

$2.00/1,000 gal 

Average Monthly Water Bill $46.70 

Added Annual Revenue  $103,451.20 

Maximum Affordable Water Bill $47.90 

  
A comparison of the existing and proposed water rates based on the 2021 water usage can be 

seen in Figure below. 
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Figure 9-1 Existing VS Proposed Rate Structure 

 

9.8 Current Water Usage  

Using the water usage data provided by the town, average water usage and water usage trends 

were analyzed.  Figure 9-1 Marysvale Town Monthly Usage shows the monthly water usage 

taken from the towns billing records. The usage trend is as expected with peak usage occurring 

in summer months.  

 

 
Figure 9-2 Marysvale Town Monthly Usage 

 

 $-
 $10.00
 $20.00
 $30.00
 $40.00
 $50.00
 $60.00
 $70.00
 $80.00
 $90.00

Existing VS Proposed Average Monthly 

Water Bill

Existing Average Monthly Bill Proposed AverageMonthly Bill



Marysvale Town 
Water Master Plan Report-2022  

71 
Ensign Engineering & Land Surveying 

9.9 Connection Fee  

A typically residential service connection includes corporation stop, service line, curb stop, 

meter box, lid, meter and miscellaneous fittings. It is common practice for utilities to be installed 

in the road right-of-way up to the customer’s property line.  This delineates a clear point of cost 

responsibility and establishes a level of consistency relative to the average cost of a service 

connection.   

  9.9.1 Current Connection Fee 

Marysvale Town currently charges a total of $2,000.00 for smaller connections and $2,500.00 

for larger connections. This includes new meter, meter box, and lid. The customer is also 

responsible to purchase parts and pay for labor. 
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10 Impact Fee Analysis 

10.1 Introduction  

The use of impact fees to finance public facilities is a concept that has already gained wide 

acceptance. The impact fee is frequently used as a source of capital financing in large and 

medium sized urban areas for system expansion. The theory, practical models, and legislation for 

determining growth-related costs and calculating impact-fees for new construction are well 

developed.  

 

The Marysvale Town Water Master Plan incorporates the town’s ability to facilitate future 

growth.  These projects will be needed in order for the town to facilitate the anticipated growth.  

Impact fees will help economically sustain these projects. An evaluation of this impact fee 

compared to impact fees in surrounding communities will be included. 

 

This study discusses the framework for estimating an impact fee. It also quantifies the maximum 

amount that a developer or builder will be required to contribute to pay for the costs of the 

proposed water system.  

 

The proposed water infrastructure improvement projects are expected to be funded by various 

state and federal agencies, in addition to the water service charges and impact fees. 

10.2 Definition of Impact Fee  

According to the Utah State Legislative Code 11-36a-102, “Impact fee is a payment of money 

imposed upon development activity as a condition of development approval. Impact fee does not 

mean a tax, a special assessment, a building permit fee, a hookup fee, a fee for project 

improvements, or other reasonable permit or application fee.”  

 

An impact fee is a one-time charge on new development, typically collected at the time of 

building permit issuance or connection to the water system. Impact fees are designed to ensure 

that new development contributes a fair share of the cost of the capital improvements needed to 

serve growth. The premise on which impact fees are based is that development should pay for 

the cost of providing the facilities necessary to accommodate growth. The costs of projects 

needed to support growth are financed with impact fees based on a development's impact on the 

existing system.  

10.3 Purpose of Impact Fees  

Impact fees are designed to cover the costs associated with providing new facilities and to allow 

new users to connect to the town’s water system. The broad purpose of impact fees is to protect 

the public health, safety and general welfare by providing an adequate, safe, and reliable water 

supply. The specific purpose of the impact fees calculated in this study is to fund the 

construction of the proposed capital improvement project.  This report documents the data, 

methodology, and results of the impact fee study.  
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10.4 Legal Framework and Regulatory Requirement  

The methods used to calculate impact fees in this study are intended to satisfy all legal 

requirements governing such fees, including provisions of the U. S. Constitution, and Utah State 

Legislative Statutes. 

 

1. U. S. Constitution: Like all land use regulations, impact fees are subject to the Fifth 

Amendment prohibition on taking of private property for public use without compensation. Both 

state and federal courts have recognized the imposition of impact fees on development as a 

legitimate form of land use regulation, provided the fees meet standards intended to protect 

against regulatory takings. To comply with the Fifth Amendment, development regulations must 

be shown to substantially advance a legitimate governmental interest. In the case of impact fees, 

that interest is in the protection of public health, safety, and welfare by ensuring that 

development is not detrimental to the quality of essential public services. 

 

2. Utah State Legislative Statutes:   Based on the Utah Impact Fee Act, a political entity such 

as county, municipality, or a special service district imposing impact fees must prepare a written 

analysis of each impact fee that: 

• Identifies the impact on system improvements required by the development activity. 

• Demonstrates how those impacts on system improvements are reasonably related to the 
development activity. 

• Estimates the proportionate share of the costs of the impacts on system improvements 
that are reasonably related to the new development activity; and identifies how the impact 
fee was calculated. 

Utah Impact Fee Act includes the following Utah State Legislative Codes: 

 

Utah State 

Legislative Codes 
Subject 

11-36a-101 Title 

11-36a-102 Definitions 

11-36a-201 Impact Fees – Impact Fees 

11-36a-301 Establishing an Impact Fee - Impact Fee Facility Plan 

11-36a-302 Establishing an Impact Fee - Impact Fee Facility Plan Requirements 

11-36a-303 Establishing an Impact Fee - Impact Fee Analysis 

11-36a-304 Establishing an Impact Fee - Impact Fee Analysis Requirements 

11-36a-305 Establishing an Impact Fee – Calculating Impact Fees 

11-36a-306 Establishing an Impact Fee – Certification of Impact Fee Analysis 

11-36a-401 Enactment of Impact Fees - Impact Fee Enactment 
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11-36a-402 Enactment of Impact Fees – Required Provision of Impact Fee Enactment 

11-36a-501 Notice – Notice of Intent to Prepare an Impact Fee Facilities Plan 

11-36a-503 Notice – Notice of Intent to Preparation of an Impact Fee Analysis 

11-36a-504 Notice – Notice of Intent to Adopt Impact Fee Enactment – Hearing - Protections 

11-36a-601 Impact Fee Proceeds – Accounting of Impact Fees 

11-36a-602 Impact Fee Proceeds – Expenditures of Impact Fees 

11-36a-603 Impact Fee Proceeds - Refunds 

11-36a-701 Challenges - Impact Fees Challenges 

11-36a-703 Challenges – Procedure for Challenging an Impact Fee 

11-36a-704 Challenges – Mediation 

11-36a-705 Challenges – Arbitration 

 

Based on the Utah Impact Fee Act (Utah State Legislative Code 11-36a-102), an impact fee 

study is a prerequisite for a capital facility plan for a political entity such as county, municipality, 

or a special service district. The political entity may only impose impact fees on development 

activities when its plan for financing system improvements establishes that impact fees are 

necessary to achieve equitable allocation to the costs borne in the past and to be borne in the 

future, in comparison to the benefits already received and yet to be received. The capital facility 

plan should include impacts that the proposed facility may have on the affected entity.  

 

In calculating the impact fee, the following cost items may be included (Utah Impact Fee Act, 

Utah State Legislative Code 11-36a-305):  

• The construction contract price; 

• The cost of acquiring land, improvements, materials, and fixtures; 

• The planning, surveying, and engineering fees for services provided for and directly 
related to the construction of the system improvements; and 

• The debt service charges, if the political subdivision might use impact fees as a revenue 
stream to pay the principal and interest on bonds, notes, or other obligations issued to 
finance the system improvements. 

10.5 Legal Issues Related to Impact Fee Analysis Methodology  

An Impact Fee Analysis (IFA) for Marysvale Town was conducted to determine the anticipated 

impacts new development will have on the existing water system (per Utah Code 11-36a-303).  

 

10.5.1 Anticipated Impact 
As development occurs within the town, the town will see an increased demand or a drop in the 

level of service on their system. System demands are determined based on the number of 

Equivalent Residential Connections (ERCs) the system serves (see Section 3 of this report). 
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Marysvale Town currently serves 327 ERCs. It is anticipated that within the next 10 years there 

will be significant growth occurring inside and outside Marysvale Town limits. Based on the 

population growth rate and the existing ratio of connection to ERCs, it is estimated that 

Marysvale Town will reach 376 ERCs by 2032.  

 

10.5.2 Existing Level of Service (LOS) 
Section 4 of this report (Water Demand Criteria) establishes the existing LOS for Marysvale 

Town per Utah Administrative Code 309-510. This code provides demand requirements and a 

LOS for source, storage and distribution. A summary of the water demand criteria and existing 

LOS for Marysvale Town is shown below in Table 10-1. It is important to note that impact fee 

funds cannot be used to increase the LOS, rather to restore the existing LOS. 

 

Table 10-1 Water Demand Criteria / Existing LOS 

Existing Level of Service 

Existing ERCs 327 ERCs 

Source 

Existing Source Production 425 gpm 

Required Source Production 415 gpm 

Existing LOS 1.27 gpm/ERC 

Existing Average Yearly 
Demand 380 Acre-Feet 

Required Yearly Demand 362 Acre-Feet 

Existing LOS 1.11 Acre-Feet/ERC 

Storage 

Existing Storage 0.7 Million Gallons 

Required Peak Day + Fire 
Flow Storage 0.46 Million Gallons 

Existing LOS 1406.7 Gallons/ERC 

Distribution 

Peak Day Demand  40 PSI 

Peak Instantaneous Demand 30 PSI 

Fire Flow + Peak Day Demand 20 PSI 

 

 

Currently, Marysvale Town meets all of the existing water demand criteria and LOS with the 

exception of fire flow plus peak day demands in the distribution system. The areas not meeting 

the existing water demand criteria and LOS would be considered existing deficiencies. 

 

10.5.3 Water System Valuation 
The impact of development on the existing system is determined in part by the current value of 

the system. An inventory of the existing water system is contained in Section 2 of this report. 

The original cost of the existing system is not known, due to the constant evolution of the system 
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and the as needed maintenance project that occur over time. An estimated original cost of the 

system was used to determine the depreciated present value. The average age of the system was 

determined from the water operators estimate. Table 10-2 below provides an inventory of each 

system component, estimated original cost and the depreciated present value. Straight line 

depreciation was used to calculate the depreciated present value of the system. 

 

Table 10-2 Existing System Valuation 

System Components Age 
Service 

Life Estimated Cost 
Straight Line 
Depreciation 

Depreciated 
Present Value 

Source 

Rodeo Grounds Well 19 40 $  750,000.00 $  18,750.00 $     393,750.00 

Bullion Canyon Spring 30 60 $  500,000.00 $    8,333.33 $     250,000.00 

Water Rights (380 
Acre-Feet)   $2,850,000.00  $  2,850,000.00 

Storage 

Upper Tank (0.25 
Mgal) 

35 60 $  500,000.00 $    8,333.33 $     208,333.33 

Middle Tank (0.1 
Mgal) 12 60 $  200,000.00 $    3,333.33 $     160,000.00 

Lower Tank (0.1 Mgal) 50 60 $  200,000.00 $    3,333.33 $       33,333.33 

Lower Tank (0.20 
Mgal) 30 60 $  400,000.00 $    6,666.67 $     200,000.00 

Distribution 

Distribution System 
(115,349 Feet) 35 50 $5,250,000.00 $105,000.00 $  1,575,000.00 

Total $10,650,000.00  $  5,670,416.67 

 

 

10.5.4 Existing and Excess System Capacity  
As stated before, impact fee funds are designed to maintain the existing LOS and help offset the 

cost to maintain that LOS as a result of development. The portion of impact fee funds that can be 

used to maintain the existing LOS is based on the portion of existing excess capacity consumed 

by development. The existing and excess capacity of each system component was evaluated in 

terms of ERCs and system demands. It is anticipated that over the next 10 years Marysvale Town 

will add an additional 49 ERCs via new development. Table 10-3 shows the existing and excess 

system capacity and the anticipated portion of excess capacity to be consumed over the next 10 

years. By the year 2032, 671% of the surplus source production, 27.6% of the surplus water 

rights, and 27.6% of the surplus storage will be consumed by development. 
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Table 10-3 Existing and Excess System Capacity 

Capacity 

Source 

Production Water Rights Storage 

Available 425 gpm 380 
Acre-
Feet 0.7 Mgal 

Required 415 gpm 250 
Acre-
Feet 0.46 Mgal 

Excess 10 gpm 130 
Acre-
Feet 0.24 Mgal 

Surplus 
ERCs 7 ERCs 170 ERCs 170 ERCs 

% Surplus 
Capacity 2.4%  34%  34%  
% Surplus 
Consumed 
by 2030 (47 
ERCs 
Added) 100%  27.6%  27.6%  

 

 

The existing and excess distribution system capacity is based on the existing ERCs and the ERCs 

at the build-out state. The portion of excess capacity consumed over the next 10 years due to 

development.  Marysvale Town currently serves 327 ERCs. By build out (the year 2060), 

Marysvale Town will have approximately 473 ERCs (see Section 3 of this report). The 

distribution system excess capacity is the difference between the existing ERCs and ERCs at 

buildout which is 146 ERCs. Over the next 10 years Marysvale Town is expected to add 49 

ERCs due to anticipated development. The additional 49 ERCs will consume the approximately 

33% of the existing excess capacity in the distribution system. Table 10-4 shows the existing 

excess capacity and expected excess capacity consumption over the next 10 years.  

 

Table 10-4 Distribution System Excess Capacity and Consumption  

Distribution ERCs 
%of 

Buildout Development 

Existing ERCs 327 69.1%  
ERCs by 2030 376.3 79.5%  
Build out 
ERCs by 2060 473.2 100%  
ERCs Added 
by 2032 49.3 10.4% 33.7% 

ERCs Added 
by 2060 146.2 30.9% 100% 
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10.5.5 New Facilities/Capital Improvements VS Impact Analysis 
Capital improvement projects are designed to address existing system deficiencies as well as 

growth/development related impacts. Capital improvement projects are funded through, grants, 

bonds/loans, usage fees etc. A list of proposed capital improvement projects is included in 

Section 8 of this report. Impact fee funds cannot be used to address existing system deficiencies. 

However, if added demands from new development causes an existing deficiency to drop further 

below the LOS, a portion of the impact fee funds can be used to fund new facilities to address the 

drop in LOS. The portion of impact fee funds that can be used on new facilities/capital 

improvement project is based on the percentage of excess capacity consumed through the new 

development.  

 

10.6 Recommended Impact Fees 

The proposed impact fees are based on equitable buy-in and new facility improvement 

methodology in relation to development. Equitable buy-in, provides a mean for developers to 

buy-in to an existing system that has been paid for by Marysvale Town. Equitable buy-in 

provides a means for developers to buy into a system which they stand to benefit from by paying 

for a portion of the existing infrastructure via impact fee. The fee associated to the equitable buy-

in is based off of the existing system valuation. New facility improvements are considered 

facilities needed to meet the added demands created through development and to maintain the 

existing LOS. Future facility fees are based off of the portion of excess capacity consumed by 

developers in conjunction with future facility improvement cost required to maintain the existing 

LOS. The sum of the equitable buy-in fee and new facility fee is the recommended impact fee 

per ERC for Marysvale Town which is $9,127.97 per ERC. Table 10-5 shows the breakdown of 

buy-in and new facility fees. 
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Table 10-5 Impact Fee Buy-in and New Facilities Fee 

 

 

Marysvale Town can choose to charge less than the recommended impact fee. It is also 

recommended that Marysvale Town require all new developments user to bring 1.0 acre-feet of 

municipal water rights to the system.  

 

 

10.7 Impact Fee Facility Plan Certification  

Ensign Engineering and Marysvale Town jointly certify that the Impact Fee Facility Plan 

prepared for Marysvale Town’s culinary water service: 

 

1.  Includes only the costs of public facilities that are: 
a. Allowed under the Impact Fee Act. 
b. Actually incurred; or 
c. Projected to be incurred or encumbered within 10 years after the day 

on which the impact fee is paid. 
 

2. Does not include: 
a. Costs of operation and maintenance of public facilities 
b. Costs for qualifying public facilities that will raise the level of service 

for the facilities, through impact fees above the level of service that is 
supported by existing residents 

c. An expense for overhead, unless the expense is calculated pursuant to 
a methodology that is consistent with generally accepted cos 
accounting practices and methodological standards set forth by the 

Buy in

Depreciated 

Present Value

Existing 

Surplus

% of Surplus 

Present Value

% Surplus 

Consumed 

2032

Cost of 

Consumed 

Surplus

ERCs 

Added 

2030

Cost per 

ERC

Source 

Production 643,750.00$    2.4% 15,147.06$    100% 15,147.06$    49 309.12$     

Storage 601,666.67$    34% 206,285.71$  27.6% 57,031.93$    49 1,163.92$  

Distribution 1,575,000.00$ 10.4% 164,127.04$  33.7% 55,368.61$    49 1,129.97$  

New Facilities Estimated Cost

Existing 

Surplus

% of Surplus 

Present Value

% Surplus 

Consumed 

2032

Cost of 

Consumed 

Surplus

ERCs 

Added 

2030

Cost per 

ERC

Source 

Production 970,000.00$    2.4% 22,823.53$    100% 22,823.53$    49 465.79$     

Storage 2,138,000.00$ 34.3% 733,028.57$  28% 202,660.84$  49 4,135.94$  

Distribution 2,254,000.00$ 10.4% 234,884.03$  34% 79,238.63$    49 1,617.11$  

Other

Professional Expenses15000 49 306.12$     

9,127.97$  Total
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federal office of management and budget for federal grant 
reimbursement and  
 

3. Complies in each and every relevant respect with the Impact Fees Act. 
 

10.8 Impact Fee Analysis Certification 

Ensign Engineering and Marysvale Town jointly certify that the Impact Fee Analysis prepared 

for Marysvale Town’s culinary water service: 

 

1.  Includes only the costs of public facilities that are: 
d. Allowed under the Impact Fee Act. 
e. Actually incurred; or 
f. Projected to be incurred or encumbered within 10 years after the day 

on which the impact fee is paid. 
 

2. Does not include: 
a. Costs of operation and maintenance of public facilities 
b. Costs for qualifying public facilities that will raise the level of service 

for the facilities, through impact fees above the level of service that is 
supported by existing residents 

c. An expense for overhead, unless the expense is calculated pursuant to 
a methodology that is consistent with generally accepted cos 
accounting practices and methodological standards set forth by the 
federal office of management and budget for federal grant 
reimbursement and  

3. Offsets costs with grants or other alternate source of payment; and 
 

4. Complies in each and every relevant respect with the Impact Fees Act. 
 

Ensign Engineering makes this certification with the following disclaimer: 

 

1. All recommendations for implementation of the IFFP made in the IFFP or in 
the IFA documents are followed by the Town Staff and elected officials. 

2. If all or a portion of the IFFP or IFA are modified or amended, this 
certification is no longer valid. 
 

All information provided to Ensign Engineering is assumed to be correct, complete and accurate. 

This includes information provided by the Town as well as outside sources.   
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11 APPENDIX – A 
Exhibit 11-1 Existing Peak Day
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Exhibit 11-2 Existing Peak Instantaneous 
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Exhibit 11-3 Existing Fire Flow 
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Exhibit 11-4 Future Peak Day
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