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Executive Summary 

Introduction 

In September of 2010, Uintalands Association (Uintalands) retained Franson Civil Engineers to 
prepare a Water Master Plan.  This Executive Summary provides a brief overview of the efforts 
and recommendations provided within the Master Plan document. 
 

Statement of Purpose 

The purpose of the Water System Master Plan is to evaluate the existing culinary water system 
and to provide recommendations for facilities and operations for the existing and future needs of 
the community.  This plan covers Uintalands’ existing uses (current cabins and RV’s) and full 
build out (cabins on all properties). 
 
The specific objectives of the plan include the following: 

• Quantify existing and future demands on the water system 

• Create a hydraulic model of the water system 

• Evaluate the existing system with current needs 

• Evaluate the existing system with future needs 

• Identify major distribution system improvements 

• Identify funding opportunities 
 

Existing and Future Demands 

Existing demands for the entire system were determined using the State of Utah Drinking Water 
Rules for public drinking water facilities.  By their definition, a public drinking water system is a 
system, either publicly or privately owned, providing water for human consumption and other 
domestic uses.  These rules for water systems – including water sources, storage tanks, and 
pipelines – are intended to assure that the facilities are reliably capable of supplying adequate 
quantities of water, meet drinking water quality requirements, and do not pose a threat to public 
health. 
 
This study only accounts for indoor demands, as outdoor water uses are not allowed by 
Uintalands.  The future demands are dependent on the completion of cabins within Uintalands 
and is referred to as “full build-out” in this report. 
 

Water System Modeling 

A hydraulic model was developed using Haestad’s WaterCAD, a computer software program, to 
analyze the water distribution system under existing and future conditions.  The distribution 
system was evaluated based on pipeline capacity, demands, and water storage capacity.  Future 
demands, based on completion of all cabins, were placed in the model to determine how they 
affect the overall system. 
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System Evaluation 

The existing system, constructed in 1976, consists mainly of 4-inch pipeline, but also has 2-inch 
and 6-inch distribution lines.  The existing system was evaluated in the hydraulic model using 
DDW’s guidelines for demands as discussed in Chapter 3.  Information on system pressures, 
capacities, and velocities were calculated throughout the system to determine whether adequate 
pressure is available for everyday use and for fire protection.  Areas of low and high pressures 
are located throughout the system with limited areas remaining within the allowable pressure 
ranges.  This is a result of the 2-inch pipelines being too small to carry the needed flows 
throughout the system, and of the tanks elevations and elevation changes throughout the 
Association.  Existing pressure reducing valves help to reduce high pressures to water supplied 
in the bottom end of the system and at the lower elevations.  Additional pressure reducing valves 
can be placed at various locations to solve additional high pressures in the system.  A booster 
pump can be placed at the top of the system to eliminate low pressures at the top of the system. 
 
The current system is not adequate to supply fire flow demands without seriously affecting some 
areas of the system with low and negative pressures. Water users have also noted pressure 
deficiencies in the system during normal conditions. When problems arise in the future, existing 
pipelines will need to be replaced.  As breaks occur, we recommend increasing pipeline sizes to 
meet DDW’s requirements.   
 
Uintalands has an adequate water source supply from the spring.  However, no other water 
source is available.  DDW guidelines recommend every water supplier to have at least two water 
sources in order to protect a community’s water supply.  We recommend that the Association 
obtain another water source to provide a backup water supply. 
 

Recommendations 

The recommendations are based on the system at full build-out conditions.  The Uintalands’ 
Board has chosen to not provide fire protection.  The recommendations reflect this decision.  
Recommendations are grouped into short-term and long-term improvements, with cost estimates.    
Details of the recommendations and cost estimates are in Chapter 5. Additional 
recommendations to comply with DDW’s requirements for water systems are also summarized.  
It is also recommended to review Uintalands’ policies and procedures to verify that measures are 
taken to meet the water system rating criteria and consumer confidence reports required by the 
Utah Division of Drinking Water. 
 
There are several funding options in Utah for culinary water systems, including the Division of 
Drinking Water and Community Impact Board.  A funding application is being submitted to 
DDW for the short-term recommendations. 
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Chapter 1: Project Overview 

1.1 Project Background 

Uintalands Association (Uintalands) is located in the beautiful mountains of Summit County.  
Located along Highway 150, Uintalands is about 30 miles south of Evanston, Wyoming or 50 
miles northeast of Kamas.  Figure 1-1 shows the project location within Summit County.   
 
Uintalands was originally developed in 1976.  Of the 276 lots, 180 cabins have been built and 52 
lots are currently occupied by RV’s.  Lot owners are assessed an annual fee that is placed into a 
general account, which is then allocated into certain budgets as voted on at an annual meeting 
held in November.  The water system currently does not have its own account.  The 2011 water 
budget, including pumping costs, is $35,000, up from $20,000 in 2010. 
 
The original water system was designed and constructed 34 years ago with Schedule 40 pipe.  
However, with yearly maintenance due to pipe breaks, most of the current system has been 
placed within the past 7 years with C-900 pipe.  The system consists mainly of 4-inch pipeline, 
but also has 2-inch and 6-inch distribution lines.  A spring provides the only water source for 
Uintalands.  However, lack of water has never been an issue, even during holiday weekends.  
The system has four storage tanks holding a combined capacity of 104,000 gallons.   
 
The system has areas of pressure deficiencies as noted by water users and areas of excessive 
pressures. 
 

1.2 Statement of Purpose 

The purpose of this Water Master Plan is to evaluate the existing water system and to provide 
recommendations for facilities and operations with the existing – and future – needs of the 
association.   
 
The specific objectives of the plan include the following: 

• Quantify existing and future demands on the water system 

• Create a hydraulic model of the water system 

• Evaluate the existing system with current demands 

• Evaluate the existing system with future demands with all lots developed 

• Identify system operation improvements 

• Identify major distribution system improvements 

• Identify funding opportunities 
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1.3 Master Plan Development Activities 

Members of the Uintalands Association have primarily designed and maintained their water 
system.  This is the first professional review of their water system.  This document will provide a 
review of its system to provide alternatives to bring the system into compliance with Division of 
Drinking Water requirements.  The following is a summary of tasks performed to produce this 
Master Plan: 
 

Prepare Facility Inventory 

An important element of the master planning process is the facility inventory.  Franson Civil 
staff collected information related to the existing water system.  The following illustrates specific 
data obtained: 

• Existing water system map 

• Site visit to review current conditions 

• Existing connections and locations 
 

Culinary System Map 

A schematic map of the culinary system has been prepared, which shows the pipeline locations 
and sizes, storage tank locations, meters, fire hydrants, pressure reducing valves and weepers. 
 

Design and Planning Criteria Development 

Division of Drinking Water guidelines were utilized to review and plan for the existing system’s 
operations, facility sizing, and demand development.  Specific criteria reviewed included pipe 
pressures, velocities, fire flow, storage requirements, and water rights. 
 

Hydraulic Model Development 

The information obtained in prior tasks was used to prepare a hydraulic model.  Existing and 
future conditions were analyzed in the system.  The model will serve as a tool to analyze the 
system in the future as improvements are made. 
 

Existing System Evaluation 

The hydraulic model was used to evaluate system pressures, fire flow conditions, and velocities 
against criteria limits.  This process identified problem areas within the distribution system.  
Water sources were also reviewed to identify any deficiencies in the existing facility capacities. 
 

Future System Development 

Future system needs were examined by placing demands into the existing system model.  Future 
demands were added for all the empty lots to simulate full build-out.  The hydraulic model was 
used to size pipelines and determine other future system improvements. 
 



  Water Master Plan 

Uintalands Association 

 1-4 March 2011 

Recommendations and Cost Estimates 

Using the model as a guide, recommendations were determined to allow the system to meet 
existing and future needs.  These recommendations were reviewed with the water committee 
members and presented at the annual owner’s meeting on November 10, 2010. 
 
In February, the Uintalands’ Board made a decision to not provide fire protection.  The 
document still includes a discussion on the requirements to provide fire protection.  The 
recommendations reflect this decision.  Recommendations are grouped into short-term and long -
term improvements with their associated cost estimates.  Details of the recommendations and 
cost estimates are in Chapter 5.  
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Chapter 2: Existing Culinary Water System 

2.1 General 

Uintalands Association’s (Uintalands) existing water distribution system is comprised of a pipe 
network, water storage facilities, and water supply connections.  Two-hundred and thirty-two 
(232) connections, consisting of 180 cabins and 52 RV’s, are currently served by the system.  
Figure 2-1 is a map of the roads and lots within Uintalands.  Figure 2-2 shows the existing water 
distribution system.  This chapter summarizes the existing system facilities and water sources. 
 

2.2 Water Source 

Uintalands obtains its entire water supply from a spring.  The spring produces a constant flow 
which is measured once a month.  There have been no reported shortages, even during a high use 
holiday weekend.  The state reported on August 10, 2010 that the lid on the spring collection box 
had multiple unsealed openings where contamination could potentially enter the spring water.  
This issue has been resolved by sealing the openings with balm.  The current condition of the 
spring will be video inspected in May/June of 2011 to determine if any maintenance is required. 
 
Uintalands recently replaced their spring hypochlorinator, which provides disinfection for the 
system.  Plan Approval and an Operating Permit have been issued for it by the Department of 
Environmental Quality.  
 

2.3 Water Rights 

Three water rights are held in the name of Uintalands Association for a total of 101.451 acre-feet 
for use from January 1 to December 31.  They each identify the same unnamed spring at a 
location of S 447 ft W 676 ft from E4 corner, Section 10, Township 2N, Range 10E, SL&M.  
 

Water Right No. Amount Source EDU* 
21-1600 100 acre-feet Unnamed Springs 272 EDU 

21-1673 1.001 acre-feet Unnamed Spring 4 EDU 

21-1719 0.45 acre-feet Unnamed Springs 1 EDU 

 *Equivalent Domestic Unit 
 

2.4 Water Usage 

Although there are no long term records for actual water use, ten years of pump data are 
available for pumping water from the spring to the water storage tanks.  The maximum amount 
of water pumped occurred in 2008 at 18.14 acre-feet per year.  Based on the 231 current 
connections, this is 0.08 acre-feet/year per connection.  Short term records indicate a jump in 
usage during weekends as expected.  Individual connections do not have meters.  There are five 
meters on the current distribution system which are read to locate leaks within the system.  
Annual association dues cover the water expenses.  There is no incentive for water conservation. 
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2.5 Pipeline Network 

The original water system was designed and constructed 34 years ago with 2-inch Schedule 40 
pipe.  However, with yearly maintenance due to pipe breaks, most of the current system has been 
placed within the past 7 years with C-900 pipe.  The system consists mainly of 4-inch pipeline, 
but also has 2-inch and 6-inch distribution lines.  Additionally, thrust blocks were not placed 
during construction and subsequent replacement, creating added weak spots within the system.  
When problems arise in the future, existing pipelines will need to be replaced.   
 

2.6 Storage Facilities 

The system has four storage tanks holding a combined capacity of 104,000 gallons.  There are 
three steel 28,000 gallon tanks and one square concrete 20,000 gallon tank.   A proper gasket was 
recently installed on the access hatch on Tank #1. 
 
The four tanks have not been inspected since they were installed over 20 years ago.  The 
condition of the tanks is unknown.  The water committee has scheduled a video inspection for 
May/June of 2011 to determine if any maintenance is required. 
 

2.7 Pump System 

Two pumps, which have capacities of 35 gpm and 38 gpm, are used to pump the spring water to 
Tank #1 (concrete).  A booster pump lifts water from Tank #1 to the upper storage tanks (steel).  
When the upper three tanks drop, the booster pump automatically kicks on.  The pumps typically 
run for 5 to 6 hours a day and pump 20,000 gallons per day. 
 
The booster pump installed in 2008 has received Plan Approval and an Operating Permit by the 
Department of Environmental Quality.  
 

2.8 Existing Operation  

The operation of the existing system is managed by opening and shutting valves in an effort to 
balance water pressures for visiting members and minimize water lost to leaks.  While this is 
done with the best intention, it actually adds to the deterioration of the system.  The valves are 
being used to regulate the amount of water allowed into a part of the system, which over time, 
will increase wear and tear on the valves, cause damage to the pipe through surges and water 
hammer, may cause cavitation, and potentially create velocity issues in isolated areas. 
 
The system experiences pressure issues due to elevations and inadequate pressure regulation.  
Several cabins at the top of the system, which experience low pressures, have installed private 
booster pumps.  A few have installed a holding tank to pump from. 
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Chapter 3:  Water Demands And Hydraulic Modeling 

3.1 General 

A hydraulic model was developed in WaterCAD to analyze the water system.  The distribution 
system was evaluated based on system demands, and storage capacity.  In addition, analyses 
were performed by placing a fire flow demand of 1,000 gallons per minute on several fire 
hydrants located throughout the system.  The current and full build-out demands were analyzed 
separately and the results are summarized in Chapter 4.  This chapter discusses the details 
associated with the development of the model and as a reference for future model use. 
 

3.2 Hydraulic Analysis 

Information obtained from water committee members, and a site visit, were utilized in creating 
the hydraulic model for the water distribution system.  The model allows analysis of the system’s 
flows and pressures as the system operates to meet existing and projected demand scenarios.  
System improvements were added to the model to determine when the system meets the 
demands.  
 

3.3 Development of Water Demands 

The Utah Division of Drinking Water (DDW) rules for public drinking water facilities – 
including water sources, storage tanks, and pipelines – are intended to assure that the facilities 
are reliably capable of supplying adequate quantities of water, meet drinking water quality 
requirements, and do not pose a threat to public health.  Using DDW guidelines, water demands 
were calculated for the existing connections and full build-out using the public drinking water 
system category of “transient non-community water system.”  This means a non-community 
public water system that does not serve 25 of the same nonresident persons per day for more than 
six months per year.    
 
The system was evaluated by modeling for two conditions, peak instantaneous demand and peak 
day demand, which are described below.  It is important to analyze the water system under these 
two demand conditions because they represent the worst-case scenarios for the distribution 
system.   
 

Peak Instantaneous Demand  

The Peak Instantaneous Demand is the highest flow rate that can be expected through the 
distribution system at any moment in time.  Peak instantaneous demands were determined by the 
DDW’s recommended formula for determining system demands.  It was calculated as 2,189 
gallons per day per connection (or approximately 1.52 gallons per minute) for existing 
connections, and 2,059 gallons per day per connection (or approximately 1.43 gallons per 
minute) for full build-out. 
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Peak Day Demand 

The second evaluation was made using Peak Day Demands, which is the amount of water 
delivered by the system on the day of highest consumption. Without outdoor uses, this peak day 
likely occurs during a busy holiday weekend.  Fire flow conditions are also evaluated with the 
peak day demand condition.   
 
DDW’s recommended demand of 400 gallons per day per connection was used to calculate 
indoor demands.  The system’s peak day demand for all connections was calculated as 92,400 
gallons per day (or approximately 64 gallons per minute) for existing connections, or 110,000 
gallons per day (or approximately 76 gallons per minute) for full build-out. 
 

Fire Flow Demands 

The DDW’s specifications for fire protection require a minimum fire flow of 1,000 gallons per 
minute for one and two family dwellings.  Fire flow demands were created in the model to 
determine how they affected the rest of the system’s capacities and pressures.  The current 
system is not capable of supporting fire flow demands without seriously affecting some areas of 
the system with low and negative pressures. 
 

3.4 Other System Capacity Criteria 

Additional criteria are stipulated in the DDW’s guidelines for water systems, including water 
source capacity, storage capacity, water line velocities, pressure constraints and minimum pipe 
sizes.  These guidelines were used to calculate demands and capacity requirements for the 
system, as well as determine recommendations described in Chapter 5. 
 

Source Capacity 

The DDW’s minimum water source requirements for recreational home development water 
systems state that there will be enough water to meet demands for daily use and annual use.  If 
the requirements are met, the source can be relied upon to adequately serve the system under 
most, if not all, conditions. The requirements for residential connections are listed below:   

• Peak use period daily 
  Indoor use:  400 gallons per day/connection 
  Outdoor use:  N/A 

• Annual requirement 
  Indoor use:  146,000 gallons/connection 
 Outdoor use:  N/A 
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DDW’s Minimum Storage Capacity Requirements 

The DDW’s minimum storage requirements for recreational home development water systems 
are listed below: 

• Recreational home development, inside use:  400 gallons per connection 

• Recreational home development, outside use: N/A 

• Fire flow if Hydrants are provided:   120,000 gallons 
 

The current storage of 104,000 gallons is adequate for existing connections if the fire hydrants 
are turned off as the storage requirement is 92,400 gallons.  At full build-out, the requirement is 
110,000 gallons and with fire storage it is 230,000 gallons. 
 

Water Line Velocity 

High velocities in water lines over a length of time will lead to unnecessary replacements and 
damage to the water line.  The model was used to analyze the velocities during different peaking 
conditions.  The following guidelines were used to determine the adequacy of water lines: 

• Normal Operation During Peak Instantaneous – Velocities shall be less than 5 feet per 
second. 

• Fire Flow plus Peak Day Demands – Velocities shall be less than 10 feet per second. 
 
Velocities under normal conditions are within acceptable limits.  However, the system has been 
operated in an effort to maximize water pressures for visiting members by opening and shutting 
valves.  While this was in the best intention, it actually adds to the deterioration of the system.  
The valves are being used to regulate the amount of water allowed into a part of the system, 
which over time, will increase wear and tear on the valves, cause damage to the pipe through 
surges and water hammer, may cause cavitation, and potentially create velocity issues in isolated 
areas. 
 

Pressure Constraints 

Areas within the water system with excessive or insufficient pressures were identified.  Normal 
system operation consists of pressures ranging from 40 to 100 psi.  Pressures outside of this 
range may damage water lines and residential plumbing or provide inadequate pressures during 
high usage or fire flow events. The following guidelines were used to determine adequate 
pressure ranges in the system: 

• A minimum of 30 psi at residential connections during Peak Instantaneous Demands 

• A minimum of 20 psi in the system during fire flow events 

• A maximum of 100 psi in the system 
 
When static pressure exceeds 100 psi, pressure reducing devices should be provided on main 
lines in the distribution system, or individual home pressure reducing valves should be installed 
per the Utah Plumbing Code. 
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Minimum Pipe Sizes 

The DDW’s minimum recommended pipe diameter size is 8-inches, primarily to meet adequate 
fire protection needs.  If a pipeline does not have a fire hydrant, the minimum diameter size is 4-
inches. The existing system’s pipelines under 4-inches without hydrants and under 8-inches with 
hydrants do not meet DDW’s requirements.   

 

3.5 Modeling Parameters 

Several assumptions were made in creating the model.  General demands and flows dictated by 
the DDW requirements were used and do not necessarily indicate actual water usages.  The 
model also assumes that the flow and pressure provided by tanks will remain constant.    
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Chapter 4: Identify System Needs 

4.1 General 

The existing and full build-out water distribution system was evaluated based on distribution 
piping, pumping, storage, and fire flow capacity with the current and full build-out demands on 
the system.  The needed improvements will be identified as current needs and needs at full build-
out. 
 
The system was evaluated by modeling for the two conditions described in Chapter 3 to 
determine its ability to meet the system demands.  Those conditions being, peak instantaneous 
demands and peak day demands plus fire flow conditions.  It is important to analyze the system 
under these two demand conditions because they represent the worst-case scenarios for the 
distribution system.     
 

4.2 Water Rights 

Uintalands has 101.451 acre-feet of water rights.  Although the DDW’s minimum requirement is 
0.45 acre-feet/year per connection, Uintalands was granted a reduction on this requirement to the 
seasonal requirement of 0.25 acre-feet/year.  DDW approved this reduction because Uintalands 
submitted historical pump data for the past 10 years.  The maximum annual water use was 18% 
of the typical year-round residential connection requirement.   
 
For the existing 231 connections, 53 acre-feet per year is needed, so the minimum requirement is 
met.  For the full build-out of 275 connections, 68.75 acre-feet per year is needed, the minimum 
requirement is met.  No additional water rights are needed. 
 

4.3 Water Source 

The capacity on the spring is limited by the current pumps, with capacities of 35 gpm and 38 
gpm.  They typically pump for 5 to 6 hours per day.  The DDW’s source capacity requirement 
for peak day use is approximately 64 gallons per minute for the system.  The system currently 
meets this requirement. 
 
Uintalands currently receives water only from the spring.  DDW guidelines recommend water 
suppliers have at least two water sources.  The system does not meet this requirement.  
 

4.4 Water Storage 

Based on the DDW’s storage requirements described in Chapter 3, the water system must store 
92,400 gallons for current  indoor uses.  Another 120,000 gallons of storage is required for fire 
protection.  The combined storage capacity of 104,000 gallons from the four tanks exceeds the 
requirement for the existing connections.  At full build-out, the total requirement is 110,000 
gallons, and with fire storage it is 230,000 gallons.  An additional 6,000 gallons is needed for full 
build-out without fire flow storage and 126,600 gallons is needed for fire flow storage.   
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4.5 Distribution Piping   

Most of the pipes have been installed within the past 7 years and are likely in good condition.  If 
problems arise, existing pipelines may need to be replaced in the future.  Any new pipes installed 
should meet DDW’s minimum recommended size of 8-inch diameter for pipelines serving a fire 
hydrant lateral, or 4-inch diameter for pipelines not serving a fire hydrant. 
 

Velocity 

The velocities under both conditions, peak day and peak instantaneous demands, were analyzed.  
A velocity of 5 feet per second (fps) is considered to be the maximum allowable velocity.  
Velocities under normal conditions are within acceptable limits.   
 

Pressure   

The normal working pressure limits within the distribution system should be between 40 psi and 
100 psi, with a minimum pressure of 30 psi during peak instantaneous demand conditions.  
Additionally, when fire flows are needed, a minimum pressure of 20 psi at all points in the 
system is required.  When pressures drop below these limits, the system runs the risk of having 
negative pressures, which could potentially contaminate the system and water supply by sucking 
in bad water.   
 
The hydraulic model identified problem areas within the existing system having low and high 
pressure areas, which consistently occur under the various evaluations.  The low and high 
pressure areas are identified in Figure 4-1.  The low pressures are concentrated along Pine Lane, 
Fir Lane, and Deer Lane.  The high pressures are concentrated along the northwest of Aspen 
Circle to Elk Lane and parts of Spruce Circle and Uinta Drive.  Table 4-1 shows the results of the 
pressure evaluation under the two conditions.  Detailed model results are located in Appendix A. 
 

Table 4-1: Pressure Range under Existing Conditions 

 Peak Instantaneous Demand 
(Min. 30 psi, Max. 100 psi) 

Lowest pressure (psi) 3.4 
Highest pressure (psi) 161 
# locations below limits 16 
# locations above limits 38 
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The model was used to identify problem areas and to identify needed improvements to the 
system, including distribution pipelines and storage facilities.  In order to alleviate these high and 
low pressures, in the full build-out model a booster pump was placed at the top of the system and 
6 additional pressure reducing valves (PRV’s) throughout the system.  It is also anticipated that 
as pipes break, all new pipe will be replaced with 8-inch pipe.  With these improvements, the 
pressures are within acceptable limits as shown in Table 4-2.  The highest pressure of 104 psi is 
located at the top of Aspen Circle.  The lowest pressure of 26 psi is located at the bend in Pine 
Lane.  Although not a 100% within the target for pressures, they are within acceptable limits and 
additional expense would be required to achieve 100%.   

 
Table 4-2: Pressure Range under Full Build-Out Conditions 

 Peak Instantaneous Demand 
(Min. 30 psi, Max. 100 psi) 

Lowest pressure (psi) 26 
Highest pressure (psi) 104 
# locations below limits 2 
# locations above limits 6 

 

Fire Flow 

The current system is not capable of supporting fire flow demands due to pipe size and storage 
capacity. If used, the system could experience low and negative pressures, potentially 
contaminating the water system.  It is not recommended to use the fire hydrants for fire 
protection without the appropriate system improvements. 
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Chapter 5: Recommendations and Funding 

5.1 General 

This chapter describes the recommendations as a result of the study presented in the previous 
chapters.  It also incorporates the decision by the Uintalands Board on February 8, 2011 to not 
provide fire protection.  Confirmation from the local fire authority is needed that Uintalands does 
not need to provide fire protection.   
 
At the request of the Uintalands water committee, a cost estimate was prepared for system 
improvements to provide fire protection, and for system improvements that would not provide 
fire protection.   Both alternatives include the necessary system improvements needed regardless 
of whether fire protection is provided or not.  Table 5-1 shows the cost estimate for all system 
improvements without providing fire protection at full build-out conditions.  All the results are 
shown in Appendix D but the cost difference to provide fire protection is an estimated $3.5 
million.  The recommendations in this chapter reflect the board’s decision to not provide fire 
protection.   
 

Table 5-1: Total Cost Estimate 

Item Total cost 
Replace 2-inch Pipeline on Aspen Circle with 4-inch line $207,000 
Booster Pump and PRV’s $65,000 
Meters $42,000 
Remove existing fire hydrants (19 @ $1,000) $19,000 
Spring Re-development $40,000 
Tank (110,000 gallons) $237,100 
Replace existing 2-inch lines with 4-inch lines $298,000 
Install 4-inch line between Deer Lane and Wilderness Acres Road $52,400 

Total Cost (rounded) $961,000 

 
All recommendations are based on the system at full build-out conditions.  Additional 
recommendations to comply with DDW’s requirements for water systems are also summarized.  
Recommendations are grouped into short-term and long-term improvements, with cost estimates.  
Finally, potential funding sources are summarized.   
 

5.2 Short-Term Recommendations 

The short-term projects identified to improve the system are: 

• Replace 2-inch pipeline on Aspen Circle 

• Reduce high pressures by strategically installing PRV’s 

• Increase low pressures with in-line booster pump 

• Add meters to improve leak detection 

• Remove all existing fire hydrants 
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• Spring re-development 

• Construct Water Storage Tank 
 
Figure 5-1 shows the location of the short-term recommendations as described below.  Costs are 
based on probable costs for 2011 and may increase with time.  All cost estimates include costs 
for design and engineering, and contingencies for unforeseeable construction costs. 
 

Distribution Piping 

Velocity 
The velocities under the peak instantaneous and peak day demands plus fire flow conditions 
were analyzed.  The model detected no pipelines that exceeded the allowable velocity of 5 fps 
during normal conditions.  However, it is recommended that the 2-inch pipeline at the top of 
Aspen Circle be replaced with 4-inch pipeline as recommended by DDW for systems not 
providing fire protection. 
 

Table 5-2: Replace 2-inch Pipeline on Aspen Circle 

 Amount/Cost Aspen Circle 

Furnish/Install 4-inch pipe 
Furnish/Install Pipe Bedding 
Furnish/Install backfill Material 
Furnish/Install Roadbase Material 

4,025 LF @ $9/LF 
 1,090 tons @ $22/ton 
 5,200 tons @ $13/ton 
1,010 tons @ $25/ton 

$36,225  
$24,000  

$67,600 

$25,300 
Design & Engineering  (~15%)  $23,000 
Contingencies (~20%)  $30,625 
Total Cost (rounded)  $207,000 

 
 
Pressure 
In order to alleviate the high and low pressures within the system, it is recommended that a 
booster pump be placed at the top of the system and 6 additional pressure reducing valves 
(PRV’s) throughout the system.  As improvements are made to the system and additional 
connections are made, the pressure settings on the PRV’s can be adjusted to regulate the 
pressures.   
 

Table 5-3: Booster Pump and PRV’s 

 Quantity Unit Cost Total Cost 

Booster Pump, Controls and Structure 
4-inch PRV with By-pass in Vault 

1 
6 

$12,000 
$6,000 

$12,000 

$36,000 
Design & Engineering (~15%)   $7,200 
Contingencies (~20%)   $9,600 
Total Cost (rounded)   $65,000 
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Meters 

There are five meters on the current distribution system which are read to locate leaks within the 
system.  However, the water committee spends an enormous amount of time trying to detect 
leaks.  It is recommended that an additional 10 meters are added at strategic locations to aid in 
leak detection.  Either a 4-inch or 6-inch meter can be placed on the existing 6-inch line by using 
pipe fittings for the 4-inch. 
 

Table 5-4: Meters 

 Quantity Unit Cost Total Cost 

4-inch Meters 10 $3,125 $31,250 

Design & Engineering (~15%) 
Contingencies (~20%) 

  $4,700 
$6,250 

Total Cost (rounded)   $42,000 
 -or-   

4-inch Meters 9 $3,125 $28,125 
6-inch Meters 1 $5,400 $5,400 
Design & Engineering (~15%)   $5,000 
Contingencies (~20%)   $6,700 
Total Cost (rounded)   $45,000 

 

Remove Existing Hydrants 

The existing fire hydrants are not functional with the current system.  The DDW will require the 
removal of all existing fire hydrants, which provide a false sense of security.  The cost estimate 
is $19,000 to remove the existing hydrants. 
 

Spring Re-development 

A video inspection of the spring will be done in May/June 2011.  The information obtained will 
determine if redevelopment of the spring is needed.  At a minimum, a manhole should be 
constructed at the end and the sediment flushed out.  A cost estimate of $40,000 was included for 
the worst case situation. 
 

Water Storage Tank 

Based upon the DDW’s rules discussed in Chapter 3 for storage, the system must store at least 
110,000 gallons for 275 connections.  The combined storage capacity of 104,000 gallons from 
the four storage tanks is not adequate to serve the full build-out conditions.  An additional 6,000 
gallons is required to meet DDW’s requirements.  
 
Additional storage will be required in the future.  Additionally, the video inspection of the tanks 
in the Spring of 2011 will provide information on the current condition of the four existing tanks.  
It is recommended that a 110,000 gallon tank is built.  This will provide adequate storage for 
Uintalands for full build-out of 275 connections.  
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Table 5-5: Tank Cost Estimate 

  110,000 gallon tank 
 

Tank cost ($1.50 unit price)  $165,000 
Design & Engineering    $39,100 
Contingencies (~20%)  $33,000 
Total Cost (rounded)  $237,100 

 

Water Supplier Requirements 

The DDW has requirements for water suppliers that must be met in order to be in compliance as 
summarized below.  The DDW imposes penalties for not being in compliance.  Additional 
information, including compliance and enforcement, is in Appendix C.  We recommend 
reviewing Uintalands’ policies and procedures to verify that measures are taken to meet these 
requirements. 
 

Water System Rating Criteria 

Every public water system in Utah is assigned a water system rating of either, “Approved,” 
“Corrective Action” or “Not Approved” based on the system’s compliance with the 
Improvement Priority System (IPS) Rule.  This rule sets forth the rating criteria and specifies the 
points associated with the infraction of the DDW’s rules.  Points are awarded based on such 
items as water quality and monitoring, physical facilities, operator certification, cross connection 
control, drinking water source protection, and maintenance issues.  Accumulated points for a 
community water system less than 150 connections are rated as “Approved.”   
 
Based on the latest Sanitary Survey in August 2010, a total of 118 IPS deficiency points were 
assessed against Uintalands, subjecting the water system to a possible unapproved status.   

• Fifty points were assessed due to not meeting the minimum pressure requirements.  As 
the recommended improvements are made under short-term projects, these points will be 
removed.   

• Twenty points were assessed due to lack of a trained personnel to manage the Cross 
Connection Control Program and test history and documentation of on-going 
enforcement.  Training can be obtained through the State of Utah or through Rural Water 
Users Association to comply with this requirement.  Once the training is complete, the 
records that are kept will be approved and the 20 points will be removed. 

• Fifty points were assessed due to multiple unsealed openings on the spring collection 
box.  This issue has been remedied and the points are being removed.  

• Five points were assessed due to the overflow pipe on Storage Tank #2 not being 
between 12 and 24 inches above the ground surface.  This issue will be evaluated during 
the video inspection of the tanks. 

• Three points were assessed due to Storage Tank #1 lacking a proper gasket.  This issue 
has been remedied and the points are being removed. 
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• Zero points were assessed due to chlorine residuals not being tested three times a week. 
This is because, according to Brad Holdaway at the Department of Environmental 
Quality, Uintalands submits these records each quarter on the DBP quarterly report and 
are up to date.  He also checked SARA and the next DBP sample is due in Quarter 3 of 
2011. 

• Ten points were credited because the system has a current Emergency Response 
Program. 

 

Consumer Confidence Reports   

A “Consumer Confidence Report” needs to be prepared by each operator of a public drinking 
water system, in compliance with a rule that the EPA finalized in October 1998.  This report is to 
provide public information on the water quality monitoring and assurance program of each water 
system.  The report covers water treatment processes, water quality monitoring performed, 
concentrations of any detected contaminants customers may be exposed to in comparison with 
potential contaminants in bottled water, violations of treatment and monitoring requirements, and 
an advisory regarding special customer sensitivity to contaminants. 
 
Operators of systems serving less than 500 people may simply mail a notice to each customer 
describing the report and advising how to obtain a copy.  Every operator, regardless of size, must 
send a copy of the report to the DDW with a certification that the report is correct and consistent 
with monitoring data previously submitted to the DDW.   
 

Future Operation and Maintenance 

The continued operation and maintenance of the water system should occur to maintain the 
system in operating condition.  The shutoff valves should only be used as intended, which is for 
emergency shutoff if a pipeline break occurs.  As breaks occur, we recommend increasing 
pipeline sizes to meet DDW’s requirements of 4-inch minimum pipe size for systems not 
providing fire protection.  It is recommended that the weeps be opened as temperatures reach 
freezing to reduce the potential for pipes freezing. 
 

5.3 Long-Term Recommendations 

The long-term projects include recommendations to: 

• Meet DDW requirements, which is necessary to obtain funding, including: 
o Replace remaining 2-inch pipelines with 4-inch pipelines 
o Install 4-inch pipeline between Deer Lane and Wilderness Acres Road to create 

loop and improve low pressures 

• Provide adequate pressures and capacity  
 
Figure 5-2 shows the location of the long-term recommendations as described below.  Costs are 
based on probable costs for 2011 and may increase with time.  All cost estimates include costs 
for design and engineering, and contingencies for unforeseeable construction costs. 
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Distribution System 

It is recommended that all 2-inch pipes be replaced with 4-inch diameter pipes to meet DDW’s 
minimum recommendation for pipelines not providing fire protection.  This also includes 
installing a 4-inch line between Deer Lane and Wilderness Acres Road to create a loop and 
improve the low pressures, and to replace the 2-inch line between Deer and Elk Lane that is 
currently shutoff from the system.  A PRV is needed in this location.   
 

Table 5-6: Replace 2-inch pipelines with 4-inch and 
Install 3-inch pipeline between Deer Lane & Wilderness Acres Road 

 

 Existing 2-inch 
lines 

4,840 ft* 

Proposed 4-inch 
line 

1,020 ft** 
Furnish/Install 4-inch pipe  $43,600 $9,180 
Furnish/Install Pipe Bedding $28,800 $6,100 
Furnish/Install backfill Material $81,200 $17,100 
Furnish/Install Roadbase Material $30,400 $6,400 
4-inch PRV with By-pass in Vault (along 2-inch line 
between Deer & Elk Lanes) 

$6,000 $0 

Design & Engineering (~15%) $33,000 $5,800 
Contingencies (~20%) $44,000 $7,800 

Total Cost (rounded) $298,000 $52,400 
*Does not include Aspen Circle, which is a short term need 
** Provide a loop to reduce low pressures at end of lines 

 

Water Rights 

Uintalands has adequate water rights to satisfy the full build-out conditions of the system.  No 
new water rights are needed.  A letter from the Division of Water Rights is being prepared. 

Water Source 

The spring provides adequate water source for Uintalands.  No other source is needed for 
capacity.  However, DDW guidelines recommend water suppliers have at least two water 
sources.  It would be in the best interest of the Uintalands water system to locate and obtain a 
secondary water source, in case of contamination, supply cut off, or other unforeseeable 
circumstances.   
 
It is recommended that a second water source be obtained.  Additional studies would be needed 
to identify potential water sources and issues associated with each. 
 

Water Quality 

If a water system utilizes surface water or groundwater under the influence of surface water, the 
drinking water source and distribution system must be monitored for various potential 
contaminants specified by the DDW.  The constituents to be monitored at the water source 
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depend on the type of source (i.e. well, alluvium, surface diversion or spring) and the location of 
the source with respect to potential contaminants.  The constituents to be monitored in the 
distribution system depend on the type of pipe in the system and the potential for contamination 
from other sources.   
 
Testing must be done by a certified operator who has passed a written examination and been 
issued a certificate for the type and size of facility involved.  Division of Drinking Water 
certification requirements and procedures, which address EPA guidelines, are available on 
DDW’s website. 
 

Source Protection Plan 

A source protection plan is required for each public drinking water system whose source is 
groundwater or surface water.  The source protection plan evaluates the potential for 
contamination and specifies measures taken to avoid or minimize the potential for 
contamination.  Groundwater sources include wells, springs or alluvium.   
 

SCADA System 

A SCADA System (Supervisory Control And Data Acquisition) allows for remotely monitoring 
and controlling the system.  It would automatically read the meters and allow the operator to 
change settings as necessary.  The cost for a SCADA system would depend on what type and 
quality of system was desired. 
 

5.4 Funding Sources 

There are several funding options in Utah for water systems.  Applications must be made to the 
funding agency, which all have unique applications and deadlines, as shown in Table 5-6. 
 

Table 5-7: Funding Sources 

Funding Source Type of Loan Application 

Deadlines 

Percentage 

Range 

Division of Drinking 
Water 

Loan/grant 2011: Mar 7, May 
16, July 18, Sept 
12, Oct 31 

0-3% 

Community Impact 
Board  
(435) 781-5486 

Loan/grant (depends on 
project cost & financial 
factors) 

Feb 1, Jun 1, Oct 1 0-3% 

 
These funding agencies communicate with each other determining whether a requestor has 
applied to several agencies.  The Division of Drinking Water has provided our clients with the 
best loan/grant options for our clients.  However, with Uintalands being a second home 
community, it is unknown what funding will be available.  During the funding application 
process, the wording will be phrased to best allow for funding.  
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5.5 Environmental Concerns 

 
There are no foreseen environmental issues that may arise due to the construction of the 
proposed short-term or long-term projects.  All construction areas have been previously 
developed and the project will not disturb any new areas. 
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Uintalands Association 

Fire Protection vs. No Fire Protection 

Uintalands current water system is not capable of supporting fire flow demands due to pipe size 
and storage capacity.  If used, the system could experience low and negative pressures, 
potentially contaminating the water system.  It is not recommended to use the fire hydrants for 
fire protection without the appropriate system improvements, including 8-inch pipeline 
throughout the system and increased storage capacity. 
 
Due to this information, Franson Civil Engineers was asked by the Uintalands Water Committee 
to prepare a cost estimate for system improvements with two alternatives:  

1. Provide fire protection, and  

2. Not provide fire protection.   

 
Both alternatives include the necessary system improvements needed regardless of whether fire 
protection is provided or not.  These short term improvements include replacing the 2-inch 
pipeline on Aspen Circle, installing a booster pump near the tanks, and six pressure reducing 
valves (PRV) and ten meters located throughout the system.  Although the water tank may be a 
long term improvement, we have included its cost estimate because the tank size changes with 
both alternatives.   
 
The first alternative is to provide the system improvements needed without supplying fire 
protection.  This alternative would require, as per DDW, the removal of all existing fire hydrants, 
which provide a false sense of security.  Additionally, confirmation from the local fire authority 
is needed that Uintalands does not need to provide fire protection. The second alternative is to 
provide the system improvements needed including supplying fire protection.  Below is a 
summary of the system improvements and cost estimate for each alternative.  Detailed cost 
estimates are located at the end of the document. 
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Alternative 1: System Improvements for Full Build-out without Fire Protection 

• Provide pressures within acceptable limits 

• Optimize operation of system 

• Provide additional meters for assisting in leak detection and water usage 

• Remove existing fire hydrants 

• Construct water tank (if existing tanks are deteriorating) 

• As pipes break, replace with 4-inch pipeline 

• Install 4-inch line between Deer Lane and Wilderness Acres Road to create loop and 
reduce low pressures 

 
Cost Estimate 

Item Total cost 
Replace 2-inch Pipeline on Aspen Circle with 4-inch line $207,000 
Booster Pump and PRV’s $65,000 
Meters $42,000 
Remove existing fire hydrants (19 @ $1,000) $19,000 
Tank (110,000 gallons) $223,000 
Replace existing 2-inch lines with 4-inch lines $298,000 
Install 4-inch line between Deer Lane and Wilderness Acres Road $52,400 

Total Cost (rounded) $906,000 
 

Alternative 2: System Improvements for Full Build-out with Fire Protection 

• Provide pressures within acceptable limits 

• Optimize operation of system 

• Provide additional meters for assisting in leak detection and water usage 

• Storage tank to include 120,000 gallons fire storage 

• Replace all pipe with 8-inch pipeline 

• Fire hydrants placed at 500-foot increments 
 

Cost Estimate 

Item Total cost 
Replace 2-inch Pipeline on Aspen Circle $272,000 
Booster Pump and PRV’s $96,000 
Meters $103,000 
Tank (230,000 gallons) $311,000 
Replace existing 2-inch lines $338,000 
Replace existing 4-inch lines $2,727,000 
Replace existing 6-inch lines $320,000 
Install additional fire hydrants (88 @ $3,000 each) $264,000 

Total Cost (rounded) $4,431,000 
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Detailed Cost Estimates for Full Build-out (without Fire Protection) 

 
Replace 2-inch Pipeline on Aspen Circle Cost Estimate 

 Amount/Cost Aspen Circle 
Furnish/Install 4-inch C900 4,025 LF @ $9/LF $36,225 
Furnish/Install Pipe Bedding 1,090 tons @ $22/ton $24,000 
Furnish/Install backfill Material 5,200 tons @ $13/ton $67,600 
Furnish/Install Roadbase Material 1,010 tons @ $25/ton $25,300 
Design & Engineering (~15%)  $23,000 
Contingencies (~20%)  $30,625 

Total Cost (rounded)  $207,000 

 
Booster Pump and PRV’s Cost Estimate 

 Quantity Unit Cost Total Cost 
Booster Pump, Controls and Structure 1 $12,000 $12,000 
4-inch PRV with By-pass in Vault 6 $6,000 $36,000 
Design & Engineering (~15%)   $7,200 
Contingencies (~20%)   $9,600 

Total Cost (rounded)   $65,000 

 
Meters Cost Estimate 

 Quantity Unit Cost Total Cost 
4-inch Meters 10 $3,125 $31,250 
Design & Engineering (~15%)   $4,700 
Contingencies (~20%)   $6,250 

Total Cost (rounded)   $42,000 

 
Tank Cost Estimate* 

 110,000 gallon tank 
($1.50 unit price) 

Tank cost ($1.50 unit price) $165,000 
Design & Engineering (~15%) $24,750 
Contingencies (~20%) $33,000 

Total Cost (rounded) $223,000 

*If the existing tanks need to be replaced. A video inspection of the tanks in the Spring of 2011 will provide 
information on the current condition of the four existing tanks. 

 
Replace 2-inch Pipelines with 4-inch and  

Install 4-inch line between Deer Lane & Wilderness Acres Road Cost Estimate 

 Existing 2-inch lines 
4,840 ft* 

Proposed 4-inch line 
1,020 ft** 

Furnish/Install 4-inch C900  $43,600 $9,180 
Furnish/Install Pipe Bedding $28,800 $6,100 
Furnish/Install backfill Material $81,200 $17,100 
Furnish/Install Roadbase Material $30,400 $6,400 
4-inch PRV with By-pass in Vault (along 2-inch line between 
Deer & Elk Lanes) 

$6,000 $0 

Design & Engineering (~15%) $33,000 $5,800 
Contingencies (~20%) $44,000 $7,800 

Total Cost (rounded) $298,000 $52,400 

*Does not include Aspen Circle, which is a short term need 
** Provide a loop to reduce low pressures at end of lines 
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Detailed Cost Estimate for Full Build-out (with Fire Protection) 

 
Replace 2-inch Pipeline on Aspen Circle Cost Estimate 

 Amount/Cost Aspen Circle 
Furnish/Install 8-inch C900 4,025 LF @ $21/LF $85,000 
Furnish/Install Pipe Bedding 1,090 tons @ $22/ton $24,000  
Furnish/Install backfill Material 5,200 tons @ $13/ton $67,600 
Furnish/Install Roadbase Material 1,010 tons @ $25/ton $25,300 
Design & Engineering (~15%)  $30,000 
Contingencies (~20%)  $40,000 

Total Cost (rounded)  $272,000 

 
Booster Pump and PRV’s Cost Estimate 

 Quantity Unit Cost Total Cost 
Booster Pump, Controls and Structure 1 $12,000 $12,000 
6-inch PRV with By-pass in Vault 6 $7,750 $46,500 
Tie-into 8-inch pipes 6 $2,100 $12,600 
Design & Engineering (~15%)   $10,700 
Contingencies (~20%)   $14,200 

Total Cost (rounded)   $96,000 

 
Meters Cost Estimate 

 Quantity Unit Cost Total Cost 
8-inch Meters 10 $7,660 $76,600 
Design & Engineering (~15%)   $11,500 
Contingencies (~20%)   $15,000 

Total Cost (rounded)   $103,000 

 
Tank Cost Estimate 

 126,000 gallon tank 
($1.50 unit price) 

230,000 gallon tank 
($1.00 unit price) 

Tank cost ($1.50 unit price) $189,000 $230,000 
Design & Engineering (~15%) $28,000 $35,000 
Contingencies (~20%) $38,000 $46,000 

Total Cost (rounded) $255,000 $311,000 

The video inspection of the tanks in the Spring of 2011 will provide information on the current condition of the four 
existing tanks.  It is recommended that either a 126,000 gallon tank is built, providing the four tanks are in working 
order, or a 230,000 gallon tank, if they are not.   

 
Replace Pipelines with 8-inch Cost Estimate 

 Existing 2-inch lines 
4,840 ft* 

Existing 4-inch lines 
40,215ft 

Existing 6-inch lines 
4,573 ft 

Furnish/Install 8-inch C900  $101,600 $844,500 $96,000 
Furnish/Install Pipe Bedding $28,800 $240,000 $27,300 
Furnish/Install backfill Material $81,200 $675,000 $76,700 
Furnish/Install Roadbase Material $30,400 $252,600 $28,700 
6-inch PRV with By-pass in Vault (along 2-
inch line between Deer & Elk Lanes) 

$7,750 $7,750 $7,750 

Design & Engineering (~15%) $38,000 $303,000 $36,000 
Contingencies (~20%) $50,000 $404,000 $47,000 

Total Cost (rounded) $338,000 $2,727,000 $320,000 

*Does not include Aspen Circle, which is a short term need 
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