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EXECUTIVE SUMMARY 

INTRODUCTION

In May of 2011, Twin Creeks Special Service District (TCSSD) contracted the services of 
Bowen, Collins & Associates, Inc. (BC&A) to complete a Water System Master Plan and Impact 
Fee Facilities Plan.  The purpose of this study is to provide TCSSD with an updated plan to 
maintain a viable and efficient water system capable of meeting reasonable future demands of its 
service area, and able to satisfy customer expectations.   

SERVICE AREA

The TCSSD water system service area is shown in Figure ES-1.   

PROJECTED CONNECTIONS AND GROWTH 

The projected number of water meter connections for the TCSSD service area for a build-out 
scenario was based on zoning as defined in the 2010 Wasatch County General Plan.  A growth 
curve was selected, and the results of the projected growth are summarized in Table ES-1. 

WATER DEMAND PROJECTIONS 

The conversion of number of water service connections to average day water demand is 258 
GPD per ERU, and is based on historical data.  The peak day peak factor is 2.0 based on 
historical data, and corresponds with State standards.  The peak hour peak factor varies with 
system size and is based on the State’s recommendations.  Table ES-1 summarizes average day, 
peak day, and peak hour demands for TCSSD study area. 

Table ES-1 
Summary of Projected Demands 

Year ERUs 

Annual
Demand
(ac-ft)

Average
Day

(GPM)

Peak
Day

(GPM)

Peak
Hour

(GPM)
2011 508 146.8 91 182 440 
2020 938 271.0 168 336 651 
2030 1,696 490.2 304 608 951 
2040 2,583 746.5 463 926 1,245 
2050 3,750 1,083.8 672 1,344 1,581 
2060 4,657 1,345.9 834 1,669 1,669 
2070 5,591 1,615.8 1,002 2,003 2,003 
2080 6,595 1,906.0 1,182 2,363 2,363 
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WATER SOURCES 

Big Pole and Lake Creek.  Currently, there are two water sources for TCSSD study area: Big 
Pole Drainage and Lake Creek Drainage.  Together, the water sources provide a water right of 
1348.7 acre-ft of water for consumptive use.  Both of the water sources are treated in the water 
treatment plant (WTP).  The current capacity of the WTP is 346 GPM, and based on available 
space, could be expanded to 1040 GPM if a more efficient treatment system (such as a 
membrane filtration) were installed.   

Wolf Creek Ranches.  A possible source to meet future demand is the Wolf Creek Ranches.  
Wolf Creek Ranches is a small development located northwest of the TCSSD service area.  It 
includes 315 acre-ft of water rights per year, of which 178 acre-ft of water rights could possibly 
be assigned to TCSSD.  The annual yield available to TCSSD could be 267 acre-ft per year, and 
the peak yield could be 330 GPM. 

Future Ground Water Well. Another possible source to meet future demand would be 
developing a groundwater source.  TCSSD owns 192.15 acre-ft of water rights per year for 
groundwater development.  Though it is unknown what the actual yield and peak yield for an 
underground water source, for the master plan purposes we will estimate that peak yield would 
be 250 GPM and the actual yield would match the water right (192.15 acre-ft). 

Table ES-2 summarizes existing and future water supply, based on the assumptions of this 
master plan. 

EVALUATION OF WATER SUPPLY 

Water source improvements will driven by projected peak day demands.  Recommendations for 
water supply improvements are summarized below: 

SP-1 - Assign Water Shares to Water Rights (Immediate Future) - There are 518.969 
acre-feet of water shares that need to be assigned to a water rights application.

SP-2 - Bypass for HL&P Plant (Immediate Future) - Construct a diversion that can 
bypass the HL&P plant.

SP-3 - Install Additional Filter in WTP (2020) - Install an additional filter on the 
existing WTP, to expand the treatment capacity in the TCSSD system. 

SP-4 – Replace Penstock (2030-2040) – Replace the penstock that delivers water from 
the HL&P plant to the raw water reservoir that supplies the WTP.  

SP-5 - Wolf Creek Ranches (2035-2040) - Construct 1.2 miles of 8-inch waterline to 
connect Wolf Creek Ranches to the TCSSD culinary water system. 

SP-6 - Future Ground Water Well (2040-2045) – Develop a future ground water well site.

SP-7 - Move Big Pole Diversion (Prior to 2060) - Move the point of diversion for the 
Big Pole diversion upstream of the existing location.  Install a diversion structure and an 
8-inch raw water pipeline to connect the existing raw waterline downstream of the pump station.
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Table ES-2 
Summary of Existing and Future Water Supplies 

Source Water Rights Annual Yield Peak Capacity 

Lake Creek 1348.7 acre-ft Consumptive 

Based on 3424.122 acre-ft of 
irrigation rights x 0.45 
consumptive yield (less 192.15 
acre-ft for future well) 

Existing – 558 acre-ft 
Full Plant Expansion* – 1,348.7 
acre-ft

*Limited by Water Rights.  Actual 
production limitation = 1,677 acre-
ft 

Existing – 346 gpm 
Full Plant Expansion – 1040 gpm 

Water from Big Pole limited to 350 gpm. 

Big Pole 

Wolf Creek 
Ranches Wells 

178 acre-ft 

Based on existing rights of 315 
acre-ft less 1.67 acre-ft/lot for 
82 WCR lots.  Additional rights 
could be transferred to the 
wells. 

267 acre-ft 

Based on annual yield of wells (404 
acre-ft) less 1.67 acre-ft/lot for 82 
WCR lots.  Annual yield of wells 
based on 50 percent of max 
production.

330 gpm 

Based on existing well capacity of 500 gpm 
less 2.07 gpm/lot for 82 WCR lots.  
Additional rights could be transferred to the 
wells. 

Future Well 
192.15 acre-ft 

Based on Water Right 55-8222. 

192.15 acre-ft 

Limited by water right.  Actual 
potential yield (based on 50 percent 
of max production) is 202 acre-ft. 

250 gpm 

Assumed minimum design capacity of 
future well. 

Total 1,692.85 acre-ft 1,807.85 acre-ft 1,620 gpm 



2012 WATER SYSTEM MASTER PLAN

BOWEN, COLLINS & ASSOCIATES ES-4 TWIN CREEKS SPECIAL SERVICE DISTRICT

STORAGE 

TCSSD has one storage tank with a capacity of 0.5 million gallons (mg).  Current and future 
storage requirements included an analysis of emergency storage, equalization storage, and fire 
suppression storage.  Table ES-3 summarizes storage requirements for existing and future 
projections.

Table ES-3 
Summary of Needed Storage (gals) 

Year
Equalization 

Storage
Emergency

Storage
Fireflow 
Storage

Total
Needed
Storage

Existing
Storage

Storage
Deficiency

2011 65,532 65,532 630,000 761,064 500,000 261,064 
2030 218,793 218,793 630,000 1,067,587 500,000 567,587 
2060 600,716 600,716 630,000 1,831,431 500,000 1,331,431 
2080 850,735 850,735 630,000 2,331,471 500,000 1,831,471 

Recommendations for storage improvements are summarized below.

1. ST1 - Construct First Million Gallon Storage Tank (2013-2017) – It is recommended 
a new one million gallon storage tank be constructed within the next five years.

2. ST2 - Connect to Wolf Creek Ranches (2030-2035) – It is recommended that a 
connection is constructed to the Wolf Creek Ranches system.   

3. ST3 - Construct Second Million Gallon Storage Tank (2055-2060) – It is 
recommended that a second million gallon storage tank be constructed.   

DISTRIBUTION SYSTEM 
A computer hydraulic model of the TCSSD study area was developed as part of this master plan.  
The model was based on data from TCSSD and AGRC.  Recommendations for the distribution 
system are summarized below: 

D-1– Connection to WTP (Immediate Future) – Connect the waterline in Lake Creek 
Rd. to the pump station immediately east of the WTP.  Water could then be pumped from 
the pipe in Lake Creek Rd. through the pump station up to zone 1.   

D-2 - Four Redundant Connections – Install PRVs and a short section of pipe at each 
of the following locations:  

o 5700 East – High Priority (Within the next 6 Years) 

o 3600 East – High Priority (Within the next 6 Years) 

o 1970 East – High Priority (Within the next 6 Years) 

o Greener Hills Dr. – Low Priority (Within the next 30 Years) 

D-3 – Replace PRV (Within 6 Years) – Replace PRV near the intersection of Lake 
Creek Farm Rd and 4800 East.   



2012 WATER SYSTEM MASTER PLAN

BOWEN, COLLINS & ASSOCIATES ES-5 TWIN CREEKS SPECIAL SERVICE DISTRICT

D-4 – 4800 East Redundant Connection (Before 2060) – It is recommended that a 
waterline be installed in 4800 East with a PRV to create a redundant loop. 

CAPITAL IMPROVEMENTS PLAN 

A summary of the capital improvements for TCSSD have been summarized in Tables ES-4,
ES-5, and ES-6.  The location of each project is shown on Figure ES-2. 

IMPACT FEE FACILITIES PLAN 
An impact fee facilities plan was developed as part of this master plan in accordance with the 
requirements of Section 11-36a of Utah Code.  Table ES-7 summarized the results of the impact 
fee facilities plan. 

Table ES-4 
Supply Improvements 

Project Description Quantity Unit Unit Cost

Construction 
Cost 

(With 20%  
Contingency)

Engineering 
(15% )

Total Project 
Cost

SP-1*
SP-2*

10" Pipeline 200           LF 135$        
PRV & Flow Control Valve 1               LS 70,000$   

SP-3 Install Additional Filter in WTP 1               LS 610,000$ 732,000$        110,000$      842,000$          
SP-4 Replace Penstock

21" Pipeline 18,000      LF 160$        3,456,000$     518,000$      3,974,000$       
SP-5 Wolf Creek Ranches Connection

8" Pipeline 6,340        LF 80$          609,000$        91,000$        700,000$          
SP-6

PS With 250 GPM Capacity (40 HP) 1               LS 350,000$
8" Pipeline 500           LF 80$          

SP-7
8" Pipeline 5,100        LF 70$          
Diversion Structure 1               LS 50,000$   

6,748,000$    
73,000$        561,000$          

116,000$        17,000$        133,000$          

468,000$        70,000$        
Move Big Pole Diversion

538,000$          

488,000$        

Bypass for HL&P

SUPPLY IMPROVEMENT PROJECTS

SUPPLY IMPROVEMENT PROJECTS
* Projects that Need to Be Completed in the Next 6 Years.

Assign Existing Water Share to Water Rights

Future Ground Water Well(s)



SP-5/ST-2 - 8" Connection to Wolf Creek 
Well and Wolf Creek Tank(s) 

D-2 (Greener Hills) - Connect
with 12" Waterline and PRV

for Redundancy

D-2 (3600 East) - Connect
with 12" Waterline and PRV
for Redundancy

D-2 (1970 East) - Connect
with 12" Waterline and PRV
for Redundancy

D-2 (5700 East) - Install PRV
to create Redundant Loop

D-3 - Replace PRV and 
construct New PRV Vault.

D-1 - Install 8" Connection
From 16" Pipe into WTP

SP-7 - Relocate Big Pole Diversion
and Construct 8" Raw Water Line

SP-2 - Install a 10" 
Bypass Around the HL&P 
Plant with the 
Necessary Valves 

SP-3 - Install Additional
Filter In WTP

ST-3 - Sleeping Indian
Tank Site Location

(Possible Second Tank Site)

SP-4 - Replace 21" 
Existing Penstock

D-4 - Install PRV and 12" 
Pipe on 4800 East

to create Redundant Loop
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SP-6 - Install Future Ground Water Wells.  Location of wells is currently unknown.
ST-1 - Install First 1,000,000 Gallon Storage Tank.  Location of tank is unknown.
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Table ES-5 
Storage Improvements 

Project Description Quantity Unit Unit Cost

Construction 
Cost 

(With 20%  
Contingency)

Engineering 
(15% )

Total Project 
Cost

STORAGE IMPROVEMENT PROJECTS
ST-1* First Tank

1000000 Gallon Tank 1,000,000 Gal 0.73$                 
Land 3               Acres 145,000.00$      
8" Pipeline 500           LF 80$                    

ST-2 Wolf Creek Ranches (see Table ES-4) - - - 1- - -
ST-3 Second Tank

1000000 Gallon Tank 1,000,000 Gal 0.73$                 
8" Pipeline 500           LF 80$                    

2,737,000$    
1 May Require purchase of excess storage capacity

TOTAL STORAGE IMPROVEMENTS

1,451,000$     218,000$      1,669,000$       

929,000$        139,000$      1,068,000$       

Table ES-6 
Conveyance and Distribution Improvements 

Project Description Quantity Unit Unit Cost

Construction 
Cost 

(With 20%  
Contingency)

Engineering 
(15% )

Total Project 
Cost

CONVEYANCE AND DISTRIBUTION IMPROVEMENTS
D-1* Connection to WTP

8" Pipeline 240           LF 80$          23,000$          3,000$          26,000$            
D-2** Four Redunant Connects

PRV 4               LS 50,000$   
12" Pipeline 400           LF 120$        

D-3* Replace PRV
PRV 1               LS 50,000$   60,000$          9,000$          69,000$            

D-4 4800 East Redunant Connection
PRV 1               LS 50,000$   
12" Pipeline 2,640        LF 120$        

944,000$        CONVEYANCE AND DISTRIBUTION IMPROVEMENTS

298,000$        

440,000$        66,000$        506,000$          

45,000$        343,000$          

* Projects that Need to be Completed in the Next 6 Years. 
** Three of the Four Projects Need to be Completed in the Next 6 Years. 
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Table ES-7 
Impact Fee Facilities Plan – Project Costs that can be Allocated to Projected Development for FY 2013-2018 
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D-1 2013 $           26,780  $           163,770 584  4,031  14% 86%  $      9,291   $     17,489  
SP-2 $         136,990 584  4,031  14% 86%  $    19,847   $   117,143  
D-2 2014 $           90,972 $           181,944 500  3,045  16% 84%  $    14,947   $     76,025  
D-2 $           90,972 161  1,208  13% 87%  $    12,120   $     78,852  
ST-1 2015  $     1,823,761 $        1,917,463 261,064  1,000,000  26% 74%  $  476,118   $1,347,643 
D-2  $          93,701 374  2,018  19% 81%  $    17,357   $     76,344  
D-3 2016 $           77,660 $             77,660 69  410  17% 83%  $    13,054   $     64,606  

Master 
Plan 

Update** 
2018 $        47,762 $           47,762 - - 25% 75% $    11,941 $     35,822 

Totals -  $    2,388,599   $       2,388,599   -   -  - -  $  574,675   $1,813,925  

* Inflation rate of 3.0% applied to capital costs in future years

**  Master Plan, IFFP and IFA updates are attributable to future development.  The rate study update is attributable to existing users and represents about 25% of the master plan costs. 
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CHAPTER 1 
INTRODUCTION

INTRODUCTION

In May of 2011, Twin Creeks Special Service District (TCSSD) contracted the services of 
Bowen, Collins & Associates, Inc. (BC&A) to complete a Water System Master Plan and Impact 
Fee Facilities Plan.  The purpose of this study is to provide TCSSD with an updated plan to 
maintain a viable and efficient water system capable of meeting reasonable future demands of its 
service area, and able to satisfy customer expectations.   

BACKGROUND

TCSSD is situated in Wasatch County and services an area just east of Heber City.  It was 
established in 1993 by Wasatch County in response to a request by a group of developers to 
provide culinary water and sewer services to unincorporated parts of Wasatch County.  
Currently, it still services unincorporated parts of Wasatch County.   

SCOPE OF SERVICES 

The most recent water master plan completed by TCSSD was in 2008 by Jackson Engineering 
(2008 Master Plan).  Since that time, the growth within TCSSD has slowed significantly, and 
improvements have been made to the TCSSD Culinary Water system.  BC&A was retained to 
complete the following tasks as part of this 2012 Water System Master Plan: 

Task 1: Collect and Review Data 

Task 2: Evaluate Current Water Use Patterns and Project Future Use 

Task 3:  Evaluate Water Supplies 

Task 4:  Develop and Calibrate a Hydraulic Model of the Existing Distribution 
System

Task 5:   Identify Existing Operating Deficiencies 

Task 6:   Identify Projected Future Operating Deficiencies 

Task 7:   Evaluate Improvements to Resolve Identified Operating Deficiencies 

Task 8:  Develop Water System Capital Facilities Plan 

Task 9:  Develop an Impact Fee Facilities Plan in accordance with the requirements 
of State Law 

Task 10:  Document Results 

This report was prepared as part of Task 10 to document the study efforts. 

Questions may be addressed to Keith Larson, Project Manager, at (801) 495-2224. 
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CHAPTER 2 
EXISTING AND PROJECTED
DEMAND REQUIREMENTS 

INTRODUCTION

This chapter summarizes the work that was performed to estimate the water needed to meet both 
existing and future customer demands.   Water needed to satisfy capacity requirements during 
peak periods of use, and to meet volumetric requirements on an annual basis, have been 
estimated.   

METHODOLOGY

There are several methods that can be used to estimate future water needs.  This study develops 
demand projections based on the general plan that has been adopted by Wasatch County.  The 
methodology used in this study is as follows: 

1. Define the service area 

2. Project the growth of the number of water meter connections (connections) for the study 
area through build-out based on County’s General Plan 

3. Convert projections of connection growth to a system water demand based on historic per 
connection demands 

4. Consider the effect of State Water Conservation Goals on future demands 

Each step of this process is summarized in the sections that follow. 

SERVICE AREA

The TCSSD water system service area is shown in Figure 2-1.  The system serves a large portion 
of the unincorporated land within Wasatch County (east of Heber City).  Included on the figure 
are the Red Ledges development, Timber Lake Development, Independence, and the LDS 
Church camp which are within the TCSSD boundary.  However, they were not included in this 
master plan because they have their own water sources, tanks, and infrastructure.  A small 
independent water system operated by TCSSD known as Billy Bethers was also not included in 
this master plan for the same reasons listed above.  
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PROJECTED CONNECTIONS 

Connection projections for the TCSSD water system service area were prepared through the year 
2080 in the following steps: 

Build-Out - The projected number of connections when the study area is fully developed 
(build-out) has been estimated based on zoning and land use. 

Population Growth – A growth curve was estimated for the growth in TCSSD 
connections between 2011 and build-out.

The steps listed above are discussed in greater detail below. 

Build-Out 

Projected connections for the TCSSD service area were prepared for a build-out scenario based 
on zoning as defined in the 2010 Wasatch County General Plan.  The zoning types found within 
the study area are shown on Figure 2-2.  The zoning within the study area supports only 
residential development (no commercial or industrial zoning).  While some commercial 
development will likely occur in the future, the primary type of development will be residential.  
Some of the zoning within the study area is preservation, state, or federal land, which cannot be 
developed.

Table 2-1 shows a summary of different land types, areas, densities, and total number of 
residential units anticipated at build-out within the study area.

Table 2-1 
Summary of Land Types and Residential Units 

Land Type 

Total
Area

(acres) 
Acres/Res

Unit
Total Res 

Units
Mountain Use (M) 2,049 5 410 
Municipal 476 0.25 1,904 
Residential
Agricultural 1 acre 
(RA-1)

4,887 1 4,887 

Preservation, Federal 
or State Land (P-160) 

960 0 0 

Total Build-out 8,372 - 7,201

As can be seen from Table 2-1, the total number of acres in the study area is 8,372 and the total 
number of residential units will be 7,201.  The total number of residential units corresponds to 
the total number of Equivalent Residential Units (ERUs).  If commercial, institutional, or 
industrial development occurs in the area, it has been assumed it will be offset by a 
corresponding decrease in residential ERUs. 
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The 2008 Master Plan indicated that during full build-out, TCSSD could service as many as 
8,075 ERUs.  The 2008 Master Plan was based on the Wasatch County General Plan from 2001.  
The 10 percent difference between BC&A’s build-out projections (7,201 ERUs), and those found 
in the 2008 Master Plan (8,075 ERUs) can be attributed to updates made to the Wasatch County 
General Plan between 2001 and 2010.

Connection Growth 

Three growth scenarios were analyzed as part of this master plan.  All three of the scenarios 
share two commonalities listed below.   

There were approximately 508 ERUs in the TCSSD study area in 2011.  This is based on 
the total number of active metered connections serviced by TCSSD in 2011, not 
including Billy Bethers. 

Development within the study area will reach approximately 90 percent build-out in the 
year 2080.  This assumes an average growth rate of 3.75 percent per year for the next 70 
years. 

Each of the three growth scenarios are described below and are shown on Figure 2-3. 

1. 2008 Master Plan Projections (Aggressive Growth) – The Water Master Plan from 
2008 indicated there were 1,600 ERUs (not including Red Ledges) approved or in the 
planning process for development.  That master plan used an aggressive growth scenario 
that assumed most of the 1,600 ERUs would be built within a 15 year window.  After the 
intense growth for the first 15 years, the growth gradually slows until 2080.

2. GOPB Projections (Low Growth) – The Low Growth scenario is based on the 
Governor’s Office of Planning and Budget (GOPB).  The GOPB (which projects growth 
through 2060) assumes that the growth for the next 50 years will fluctuate between 3.0 
percent and 5.5 percent.  The GOPB growth pattern was extrapolated beyond from the 
year 2060 until it reached 90 percent build-out in 2080.

3. Proposed Planning Projections (Medium Growth) – The Medium Growth scenario is 
an average of the aggressive growth and the low growth scenarios.

After discussing the growth curves with TCSSD representatives, the medium growth scenario 
was selected for this master plan.  Since the economic downturn of 2008, the development 
observed in the study area has slowed significantly. Several of the developments that were in the 
planning process in 2007 were discontinued in 2008.  Thus, the aggressive growth scenario 
appears to be too ambitious for planning purposes.  Conversely, as of February 2012, there were 
approximately 350 ERUs currently approved for development.  It is likely that at least the 
approved 350 ERUs will be constructed within the next 10 years, which indicates that the GOPB 
projections are not aggressive enough for planning purposes.   Table 2-2 summarizes the growth 
projections for the study area. 
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Table 2-2 
Summary of Growth Projections 

Year

2008 Master Plan 
Projections
(Aggressive

Growth) 
Percent
Growth 

GOPB
Projections

(Low 
Growth) 

Percent
Growth

Proposed
Planning

Projections
(Medium
Growth) 

Percent
Growth

2011 508 8.8% 508 5.3% 508 7.0% 
2020 1088 8.0% 806 4.4% 938 6.2% 
2030 2335 4.8% 1,225 4.0% 1,696 4.4% 
2040 3683 3.1% 1,801 4.6% 2,583 3.8% 
2050 4941 1.6% 2,827 3.0% 3,750 2.3% 
2060 5770 0.9% 3,732 2.8% 4,657 1.9% 
2070 6295 0.5% 4,926 2.8% 5,591 1.7% 
2080 6627 - 6,503 - 6,595 - 

WATER DEMAND PROJECTIONS 

The next step in projecting water production requirements is to estimate the demands of TCSSD 
customers.  Three different demands were considered as part of this study.  They are described 
below.

Annual Demand – Annual Demand refers to the amount of water consumed each year 
by TCSSD consumers, or an average day demand summed over one year.  The  State 
requires that 400 Gallons Per Day (GPD) per ERU be used as an average day water 
demand unless historic data can provide a more accurate estimate of actual demand.  

To estimate average day demand, the historic water use for TCSSD was examined within 
the study area for the year 2011.  The total demand for the year 2011 was divided by the 
total number of active connections in 2011.  Table 2-3 shows the calculation for 
converting the ERUs to average day demand. 

Table 2-3 
Historic TCSSD Average Day Demand 

2011 System Production (ac-ft/yr) 147 
Average 2011 System Demand (gals/day) 131,000
2011 System Connections (ERUs) 508
Average Demand Per ERU (GPD) 258 

As seen in Table 2-3, the average demand per ERU is 258 GPD based on historical data 
(historic average day demand).  This is significantly less than the State guideline. To 
provide a more accurate estimate of current system demands, and to avoid costly water 
system improvements, the historic average day demand will be used for collection system 
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modeling and master planning purposes in this study.  It should be emphasized, however, 
that the actual water use in the District will vary over time.  As a result, it is important 
that TCSSD continue to monitor water usage.  If demands change over time, the 
recommended improvements contained in this plan may need to be adjusted accordingly.   
These potential fluctuations in demand should be taken into account when TCSSD 
considers the volume of water required as developers connect into the system.  Additional 
water beyond historic averages may be required to account for fluctuations in demands 
and inconsistency of supply. 

Peak Day Demand - For planning purposes, it is valuable to have an estimate of not only 
the average demand of the system, but also the maximum day demand of the system.  
Peak day demand, is the highest daily water demand during the year.  The peak day 
peaking factor is the ratio of peak day demand to average day demand.  Based on 
historical data, the peak day peaking factor for TCSSD is estimated to be 2.0.  The 
historic peak day factor of 2.0 corresponds with the State recommendation for the peak 
day peaking factor.  Therefore, 2.0 was used as the peak day peaking factor for this study.

Peak Hour - Peak Hour, or instantaneous peak, is used to estimate the needed capacities 
of the distribution system infrastructure and equalization storage.  Peak hour demands are 
estimated from the State’s recommendation for instantaneous peaking factor.  The State’s 
recommendations are based on an equation which accounts for the number of ERUs in 
the service area.  The fewer the number of ERUs in the system, the larger the peaking 
factor.  As the number of ERUs the system serves increases, the peak hour peaking factor 
decreases.  The peak hour factor cannot be less than 2.0, based on the State’s standards.

The peak hour peaking factor, similar to the peak day peaking factor, is a function of the 
ratio of the peak hour demand to average day demand.  Based on the State equation, the 
peak hour peaking factor for the TCSSD starts at 4.1 in the year 2011, and reaches 2.0 
shortly after the year 2050. 

Table 2-4 shows the annual demand, peak day demand and peak hour demands for the TCSSD. 

Table 2-4 
Summary of Projected Demands 

Year ERUs 

Annual
Demand
(ac-ft)

Average
Day

(GPM)

Peak
Day

(GPM)

Peak
Hour

(GPM)
2011 508 146.8 91 182 440 
2020 938 271.0 168 336 651 
2030 1,696 490.2 304 608 951 
2040 2,583 746.5 463 926 1,245 
2050 3,750 1,083.8 672 1,344 1,581 
2060 4,657 1,345.9 834 1,669 1,669 
2070 5,591 1,615.8 1,002 2,003 2,003 
2080 6,595 1,906.0 1,182 2,363 2,363 
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CONSERVATION

The State water conservation goal is to reduce per capita water usage 25 percent by the year 
2050, measured from the year 2000.  Because there is no reliable data for the TCSSD area in the 
year 2000, and because the per-capita water use is already lower than the State standard (see 
previous discussion), no additional conservation has been incorporated in the projected demands.  
We would recommend that TCSSD monitor their water use, and if water is being conserved, 
such that actual water use is lower than projected, the capital improvement projects can be can be 
adjusted accordingly. 
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CHAPTER 3 
WATER SUPPLY EVALUATION 

INTRODUCTION

The purpose of this chapter is to evaluate the adequacy of existing TCSSD supplies to meet 
projected system demands.  This evaluation considers supply capacity in terms of reliable water 
rights, annual yield and peak day production. 

WATER SOURCES 

This section discusses the water sources TCSSD is currently utilizing, or has identified as a 
potential source.  State law requires that municipal water sources legally and physically meet 
water demands.  First, the water provider must have the necessary water rights.  Second, annual 
source production capacity must be adequate to provide one year’s supply of water.  Third, 
source capacity must be adequate to meet peak day demands.  

Surface Sources 

TCSSD relies on two surface sources to provide water to its customers.  These two sources 
provide water from Lake Creek Drainage and from Big Pole Drainage.  TCSSD currently does 
not receive water from any other sources.  Both surface sources are treated in the District’s 
Water Treatment Plant (WTP), and provide water for all TCSSD customers within the study 
area. 

Water Rights.  When TCSSD was established in 1993, they received several water shares.  Most 
of those shares were assigned to water rights, and were associated with water from Lake Creek 
Drainage and Big Pole Drainage. Based on data from the 40-year Water Development Plan for 
TCSSD, TCSSD has assigned water rights for most, but not all of their water shares.  There are 
518.969 acre-feet of water shares that need to be assigned to a water right.  We would 
recommend that those water shares be assigned to a water right application, so the water will be 
available to TCSSD.  The water rights owned by TCSSD are listed in Table 3-1. 
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Table 3-1 
Summary of Water Rights for TCSSD 

Water
Right Acre-feet 

Common
Description Source Type 

55-4325 170.000 Lake Creek Farms 
Surface Water/Bennett Lindsay 

Reservoir
55-8222 192.150 Twin Creeks Underground Water Wells 
55-8225 9.000 East Mtn Surface Water/Lake Creek 

55-12219 403.026 
Lake Creek 
Irr/TCSSD Surface Water/Lake Creek 

55-12195 65.600 TCSSD/Daniels/State Surface Water/Daniels Creek 
55-6151 1086.000 R. Cummings Spring 
55-9487 56.000 Jones Res/TCSSD Surface Water/Jones Reservoir 

55-8390 686.200 
Lake Creek 
Irr/TCSSD Surface Water/Lake Creek 

55-12122 18.000 Twin Creeks Surface Water/Jones Reservoir 
55-9587 60.780 Jones Res., et al. Surface Water/Pole Creek 
55-9475 19.000 Twin Creeks Surface Water/Drainage Shed 
55-8164 80.000 Heber Light & Power Surface Water/Christiansen Reservoir 
55-5847 11.398 Dean Hamilton Surface Water/Glenwood Dam 
55-12475 46.999 Dean Hamilton Surface Water/Lake Creek 
55-9366 1.000 Robert John Hicken Surface Water/Lake Creek 

Total 2905.153     

As can be seen from Table 3-1, the total water rights available to TCSSD is 2905.153 acre-feet.  
The table above also shows 192.15 acre-feet of underground water well rights, which will not be 
included in the water right discussion for surface sources, but will be discussed later in this 
chapter.  The water rights for the surface water sources can be used as follows: 0.45 acre-feet for 
indoor use, 0.1 acre-feet for losses in the treatment process, and 0.45 acre-feet for return flows to 
the drainage system.  Therefore, there are 1348.7 acre-feet of water rights available for 
consumptive use in the TCSSD water system (3424.122 x 0.45 less 192.15 acre-feet for a future 
well). 

Peak Day.  The peak day yield for the surfaces sources is limited by three factors: available 
water from Big Pole Drainage, available water from Lake Creek Drainage, and WTP Capacity.  
Each factor is discussed below: 

Available Water in Big Pole Drainage – The water delivered to the treatment plant 
from Big Pole Drainage comes through a pump station that has two 30 Horse Power (HP) 
Pumps that can deliver 350 GPM at 234 ft of head.  Assuming one duty pump and one 
pump as backup, the reliable peak capacity from this source is 350 gpm.  The pump 
station was constructed to deliver water over a hill, based on the existing point of 
diversion.  If the point of diversion was moved upstream, then enough head could be 
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generated to push the water over the hill without the need for pumping.  A new diversion 
would need to be constructed, and an 8-inch raw water pipeline would need to installed 
that connects just downstream of the existing pump station (See Figure 3-1).  This would 
prevent problems with power outages, maintenance issues, and avoid costs associated 
operating and maintaining the pump station.  

Available Water in Lake Creek Drainage – The water available through the Lake 
Creek Drainage is also used to provide hydro-electric power for Heber Light and Power 
(HL&P).  Once the water flows through the HL&P plant, it is discharged into a reservoir.  
From there, it is delivered through a 12-inch raw water pipeline to the WTP.  However, 
when HL&P shuts their plant down, water no longer flows through the power plant, 
which limits the amount of water that can be taken by TCSSD.  If a short section of pipe 
was built that could bypass the power plant, then water could flow to the WTP during the 
HL&P plant shut downs.  The bypass would need to include a flow control valve.  By 
constructing the bypass, water from the Lake Creek Drainage would be available 
regardless of whether the HL&P Plant is operating.  This is a high priority improvement, 
as the water from the Big Pole Drainage is not available year round.  There are times 
during the year when TCSSD relies only on the raw water from Lake Creek Drainage to 
provide water to the WTP. Something else to consider, is the penstock that feeds the 
HL&P plant also feeds the raw water reservoir that supplies water from the Lake Creek 
Drainage to the WTP.  That penstock is a 21-inch welded steel pipe, between 20-30 years 
old.  The life expectancy on a welded steel pipe is around 50 years and will need to be 
replaced within the next 20-30 years.

Treatment Plant – Water from both Lake Creek Drainage and Big Pole Drainage is 
treated at the WTP.  The size and capacity of the WTP limits the amount of water that 
can be taken from with surface sources.  To provide culinary water to TCSSD customers, 
the WTP has two sand filter trains.  Each of the trains has a treatment capacity of 173 
GPM.  State requirements indicate that a water system must have a redundant backup.  
To meet the State requirements, and to fully utilize the filters at the WTP, a connection to 
Red Ledges development has been constructed.  That connection provides a redundant 
backup for the TCSSD culinary water system.  Therefore, the current WTP can operate 
both trains at a combined capacity of 346 GPM, while still meeting State standards for 
redundancy.  The WTP also has room to expand and install additional filters.  If TCSSD 
were to construct a more efficient filter, such a membrane filter, they could significantly 
increase the treatment capacity of their plant without expanding the existing building.  
Based on the space available in their existing WTP, it is reasonable to expect that the 
building could accommodate an additional 20-foot membrane filter with 60 membrane 
modules, and associated facilities (chemical treatment, back wash system, etc.).  A 20-
foot membrane filter could provide an additional 694 GPM of treatment at the WTP.   
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Annual Yield.  The actual annual yield of a water system can be limited by three factors: Water 
Rights, Peak Day production, or other limitations on the availability of water.  The surface 
sources discussed above are initially limited by the WTP capacity. Currently, the capacity of the 
treatment plant is 346 GPM.  Running at full capacity for the entire year, this will produce 558 
acre-feet.  When an additional filter is added to the plant, the peak treatment capacity could 
expanded to 1040 GPM.  This could produce 1,677 acre-feet per year; but the limiting factor at 
that point will then become the water rights for the surface sources (1,348.7 acre-feet per year, as 
previously discussed).  If all of the available water shares are assigned to a water right, then 
TCSSD would be allowed to take more water from the water right, and the actual annual 
production of the water system would be increased.  

It is important to remember that the actual yield of most water rights is limited by the actual 
availability of water, not by the amount of water available in the water right.  During discussions 
with representatives of TCSSD, they indicated that the actual yield of the Big Pole Drainage and 
Lake Creek Drainage will match the water right.  As development occurs in the TCSSD service 
area, we would recommend further monitoring the actual availability of water from the surface 
sources and adjust the development of future sources as needed. 

Wolf Creek Wells 

Another source that can be developed is groundwater in the Wolf Creek Ranches area.  Wolf 
Creek Ranches is a small development located northwest of the TCSSD service area.  The Wolf 
Creek Ranches has a culinary water delivery system that currently serves 82 residential lots.  The 
source is series of wells that are outside the service area of TCSSD.  The Wolf Creek Wells are 
not connected to the TCSSD water delivery system, nor are the Wolf Creek Ranches water rights 
owned by TCSSD.  To connect Wolf Creek Ranches into the TCSSD water delivery system, 1.2 
miles of 8-inch pipe would need to be installed in North Westword Ho Rd, and in the hillside 
adjacent to the road.  The water rights would also need to be acquired from Wolf Creek Ranches. 

Conversations with representatives from TCSSD indicate that Wolf Creek Ranches would be a 
possible source that could be utilized to meet future demand.  All information about Wolf Creek 
Ranches was derived from conversations with TCSSD representatives. 

Water Rights. The water rights associated with Wolf Creek Wells include 315 acre-feet per 
year.  Because Wolf Creek Wells are an underground source, return flows are not required.  The 
82 lots are each allowed 1.67 acre-feet of water.  If we account for the water consumed by the 82 
lots, and if the remainder of the water rights are available for TCSSD, then the water right that 
could be utilized by TCSSD is 178 acre-feet per year.  TCSSD personnel have also indicated 
there may be additional water rights that could be transferred to the Wolf Creek Wells to increase 
the total water right.

Peak Capacity.  The peak capacity of the Wolf Creek pumps is 500 GPM.  Again, if we account 
for the 82 lots (at 2.07 gpm/lot) and assume that the rest of the peak capacity is available to 
TCSSD, then the peak capacity for the Wolf Creek Wells is 330 GPM.   
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Annual Yield.  If the Wolf Creek Wells are similar to other water supplies in the area, then 
annual production for the Wolf Creek Wells can be estimated based on 50 percent of the peak 
capacity.  This equates to production of 267 acre-feet per year.

If this is the case, then the limiting factor for the annual actual yield of the Wolf Creek Ranches 
will be the water right (178 acre-feet per year).   If additional water rights are transferred to Wolf 
Creek Ranches that increase the total water right, then the annual production of the water system 
could be increased.  As with the surface sources, we would recommend monitoring the actual 
availability of water in the Wolf Creek Ranches and adjust the source development as needed. 

Future Ground Water Well 

In Table 3-1, there was an underground water right (55-8222) that could be developed as a 
separate source.  TCSSD has made two separate attempts to develop groundwater sources in 
their service area, both of which were unsuccessful.  As development continues to occur in 
TCSSD service area, a groundwater source should be reexamined as a possible option for an 
additional water source.   

Water Rights. The water right for the underground water source is 192.15 acre-feet per year 
(see Table 3-1).  

Peak Capacity.  At this time, it is unknown what the annual production and peak capacity of the 
ground water well will be.  For the master plan purposes and based on the associated water right, 
we have assumed that the pumping facilities associated the ground water well will have the 
capacity to pump approximately 250 GPM.   

Annual Yield.  Similar to the Wolf Creek Ranches, we have estimated the annual production for 
the future groundwater well to be 50 percent of the peak pumping capacity.  This equates to a 
production of 202 acre-feet per year.  Based on this analysis, the limiting factor for the annual 
actual yield of the future well will be the water right (192.15 acre-feet per year).   As the need to 
develop the ground water source approaches, the annual yield and peak capacity of the well will 
need to be examined more closely and be adjusted accordingly.  The analysis associated with the 
annual yield and peak capacities of the underground water source were discussed and agreed 
upon with TCSSD representatives.

Table 3-2 shows a summary of existing and future water supply.
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Table 3-2 
Summary of Existing and Future Water Supplies 

Source Water Rights Annual Yield Peak Capacity 

Lake Creek 
1348.7 acre-ft Consumptive 

Based on 3424.122 acre-ft of 
irrigation rights x 0.45 consumptive 
yield (less 192.15 acre-ft for future 
well)

Existing – 558 acre-ft 
Full Plant Expansion* – 1,348.7 
acre-ft

*Limited by Water Rights.  Actual 
production limitation = 1,677 acre-ft 

Existing – 346 gpm 
Full Plant Expansion – 1040 gpm 

Water from Big Pole limited to 350 gpm. 
Big Pole 

Wolf Creek 
Ranches Wells 

178 acre-ft 

Based on existing rights of 315 acre-ft 
less 1.67 acre-ft/lot for 82 WCR lots.  
Additional rights could be transferred 
to the wells.

267 acre-ft 

Based on annual yield of wells (404 acre-
ft) less 1.67 acre-ft/lot for 82 WCR lots.  
Annual yield of wells based on 50 percent 
of max production.

330 gpm 

Based on existing well capacity of 500 gpm less 2.07 
gpm/lot for 82 WCR lots.  Additional rights could be 
transferred to the wells.

Future Well 
192.15 acre-ft 

Based on Water Right 55-8222.

192.15 acre-ft 

Limited by water right.  Actual potential 
yield (based on 50 percent of max 
production) is 202 acre-ft.

250 gpm 

Assumed minimum design capacity of future well.

Total 1,692.85 acre-ft 1,807.85 acre-ft 1,620 gpm 
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EVALUATION OF WATER SUPPLY 

This section discusses the adequacy of existing and future water sources to meet the projected 
water demands listed in the previous chapter.   

Comparison of Annual Source Yield to Projected Annual Demands 

Figure 3-2 shows the projected annual demands for TCSSD through 2080 (as calculated in 
Chapter 2). Also shown in the figure are the potential sources available to meet the projected 
annual demands.   

Based on this analysis, a number of conclusions can be made regarding the annual yield of 
TCSSD sources: 

The current production of the District’s WTP is sufficient to meet annual demand in the 
short term. 

Development of additional production at the WTP, and from groundwater sources will be 
necessary to meet long-term demands. 

Once all recommended source improvements are completed, TCSSD should be able to 
meet projected annual demands through the next 60 years. 

Comparison of Peak Source Production to Projected Peak Day Demands 

Figure 3-3 shows the projected peak day demands for the TCSSD distribution system through 
2080 (as calculated in Chapter 2).  Also shown on the figure are the potential sources available to 
meet the projected peak day demands and the approximate time frame when the potential sites 
need to be developed.

Based on this analysis, several conclusions can be made regarding peak day production capacity: 

The current capacity of the District’s WTP is sufficient to meet peak demands for the 
next several years. 

Installation of an additional membrane filter at the WTP, connecting to Wolf Creek 
Wells, and development of a future ground water well will be essential to meet projected 
peak demands.   

The development of these new sources will need to come online as growth occurs in the 
District’s service area to meet the peak day demands.  It is currently projected that 
expansion of the WTP will be needed by 2020. 

The time frame of all recommended source improvements are governed by the future 
peak day demands rather than the average day demands. 
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Once all recommended source improvements are completed, TSCCD should be able to 
meet projected peak demands through the next 40 years.  To meet demand beyond this 
point, the TCSSD will need to add additional peak capacity and/or water rights to their 
system. 

RECOMMENDATIONS 

A number of recommendations can be made based on analysis included in this chapter.  They are 
listed below with an approximate time frame for their completion: 

SP-1 - Assign Water Shares to Water Rights (Immediate Future) - There are 518.969 
acre-feet of water shares that need to be assigned to a water rights application.  It is 
recommended that TCSSD assign those water shares to their water rights applications.  
The additional water rights will be needed to meet future demand. 

SP-2 - Bypass for HL&P Plant (Immediate Future) - Construct a diversion that can 
bypass the HL&P plant.  The bypass would allow water to flow to the WTP during plant 
shut downs.  The bypass would need to include a flow control valve.  The bypass should 
have a capacity of the water right or the build-out WTP capacity, whichever is lower.  

SP-3 - Install Additional Filter in WTP (2020) - Install an additional filter on the 
existing WTP, to expand the treatment capacity in the TCSSD system.  The expansion 
should be designed for the maximum treatment capacity as allowed by the existing 
additional space in the WTP building.  For the purpose of this study, it was assumed to be 
694 GPM. 

SP-4 – Replace Penstock (2030-2040) – Replace the penstock that delivers water from 
the HL&P plant to the raw water reservoir that supplies the WTP.  That penstock is a 21-
inch welded steel pipe, between 20-30 years old.  The life expectancy on a welded steel 
pipe is around 50 years and will need to be replaced within the next 20-30 years.

SP-5 - Wolf Creek Ranches (2035-2040) - Construct 1.2 miles of 8-inch waterline to 
connect Wolf Creek Ranches to the TCSSD culinary water system.  This pipeline will 
need to convey 330 GPM. 

SP-6 - Future Ground Water Well (2040-2045) – Develop a future ground water well 
site.  Development will include determining a well site, drilling a well, installing a pump 
station and possibly a chlorination station, and any infrastructure needed to connect the 
well to the TCSSD water delivery system.  The ground water well should be designed to 
produce that maximum flow rate allowed by the Water Right.  For this purpose of this 
study, it was assumed to be 250 GPM. 

SP-7 - Move Big Pole Diversion (Prior to 2060) - Move the point of diversion for the 
Big Pole diversion upstream of the existing location.  Install a diversion structure and an 
8-inch raw water pipeline to connect the existing raw waterline downstream of the pump 
station.  The pipeline will need to convey the maximum allowable flow rate based on the 
water right.  Moving the Big Pole Diversion point will create enough head to push the 
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water over the hill without the need for pumping.  This would prevent problems with 
power outages, maintenance issues, and avoid costs associated operating and maintaining 
the pump station.  Because the cost of moving the diversion site is significantly higher 
than the annual pumping cost of the pump station, it would not be cost effective to move 
the point of diversion at this time.  When the pump station at the current diversion needs 
to be replaced, then it may be cost effective to move the point of diversion, and could be 
pursued.
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CHAPTER 4 
EXISTING FACILITIES 

INTRODUCTION

The purpose of this chapter is to summarize the characteristics of the existing facilities within the 
TCSSD distribution system.  It is intended to be used as a quick reference for TCSSD personnel 
regarding information on the system.  Included is information about storage tanks, transmission 
and distribution pipelines, pressure regulating valves, and pressure zones. 

STORAGE TANKS 

TCSSD currently has 0.5 million gallons of storage available in their Big Pole Tank.   

PIPELINES

The TCSSD distribution system is composed of distribution and transmission pipelines up to 20 
inches in diameter.  Figure 4-1 shows the distribution piping and Table 4-1 summarizes the total 
length of pipe in the system.  Most of the pipelines are made of ductile iron.  The 20” pipe shown 
in Table 4-1 represents the connection to Red Ledges.  The length of pipe is unknown at this 
time. 

Table 4-1 
Summary of Pipeline Data 

Pipe
Diameter 

Total
Length

Total
Length

Percentage
of

Network (inches) (feet) (miles) 
Unknown 19,492 3.7 12.9% 

8 52,616 10.0 34.7% 
10 6,441 1.2 4.3% 
12 55,406 10.5 36.6% 
16 17,520 3.3 11.6% 
20 Unknown Unknown - 

Totals* 151,476 28.7 100% 

* Does not include a length for the 20 inch pipe 
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PRESSURE REGULATING VALVES 

Pressure zones in the distribution system are separated by pressure reducing valves (PRVs).  
There are currently eight working PRVs in the system.  Figure 4-2 shows the locations of 
pressure regulating valves in the system.  The pressure zones for TCSSD are also shown on 
Figure 4-2.  The pressure zones were confirmed with representatives of TCSSD.  Table 4-2 
shows a summary of the PRVs and their settings. 

Table 4-2
Summary of PRV Settings 

PRV Locations 
Higher

Pressure Zone 
Lower

Pressure Zone 
Elevation

(ft)
Setting

(psi)
Static

HGL (ft) 
Big Pole Dr. 1 2 6370 37 6455 

Greener Hills Dr. & Greener Hills Rd 2 8 6160 71 6325 
1200 South & 6000 East 2 3 6230 50 6345 
1200 South & 4800 East 3 4 6060 32 6200 
1200 South & 4200 East 4 5 5990 60 6120 
1200 South & 3600 East 5 6 5930 67 6080 
1200 South & 2400 East 6 7 5800 60 5940 
Red Ledges Connection - - - - - 

* The settings on the PRV on the connection to Red Ledges is unknown 

62 in model

correct
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CHAPTER 5 
STORAGE CAPACITY EVALUATION 

INTRODUCTION

The purpose of this chapter is to evaluate the TCSSD storage capacity.  As part of this 
evaluation, the size and locations of existing storage tanks will be analyzed to determine if the 
TCSSD has sufficient storage to adequately meet peak hour demands and to provide emergency 
and fire flow storage.

EXISTING SYSTEM CHARACTERISTICS 

As stated in the previous chapter, TCSSD has one storage tank with a capacity of 0.5 million 
gallons (mg).  The tank is located adjacent to Big Pole Dr., on the hillside. 

STORAGE EVALUATION CRITERIA 

Regulations established by the State require that water systems have storage facilities sufficient 
to provide: 

Equalization storage

Emergency storage  

Fire suppression storage 

Each of these storage components is discussed below. 

Equalization Storage 

Equalization storage is the volume of water needed to supply the system for periods when 
demands (usually peak hour demands) exceed the supply (peak day supply). Based on historic 
water use patterns, it is recommended that the equalization storage for the TCSSD six hours of 
peak day demands, or 25% of peak day demand.  It is also important to remember that, because 
equalization storage is used on a daily basis during the summer, the equalization storage needs to 
have a source that can fill the tank every 24 hours.  Because emergency and fire flow storage are 
not used on a regular basis, they do not have the same source restriction as the equalization 
storage. 

Emergency Storage 

Emergency storage is the volume of water required to meet water demand during an emergency 
situation.  TCSSD’s water supply is primarily dependent on water from the District’s WTP.  A 
severe water supply emergency relative to storage analysis would be an extended power outage 
that prevents the treatment plant from operating.  While measures are recommended that will 
allow water to be pumped within the system when the WTP is not functioning (see Chapter 6), it 
is also wise to include some additional emergency water at storage tanks.  This also gives system 
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operators the benefit of a little extra buffer for system operations.  It is recommended that 
emergency storage be able to supply the system during a six hour power outage during peak day 
demands.   

Fire Suppression Storage

Fire suppression storage is the volume of water needed to provide a required fire flow for a 
specified period of time.  The State standard indicates that fire suppression shall meet the volume 
specified by the local fire authority.  Based on information from the previous master plan, the 
Wasatch County Fire Marshall has required that fire suppression storage be 3,500 gpm for three 
hours.  Based on these criteria, the resulting fire suppression storage volume for the system is 
630,000 gallons. 

ESTIMATED EXISTING AND FUTURE STORAGE REQUIREMENTS 

An evaluation of the TCSSD water storage facilities for existing and future conditions is shown 
in Table 5-1.  An analysis of storage has been performed and summarized for the years 2011, 
2030, 2060 and 2080. 

Table 5-1 
Summary of Needed Storage (gals) 

Year
Equalization 

Storage
Emergency

Storage
Fireflow 
Storage

Total Needed 
Storage

Existing
Storage

Storage
Deficiency

2011 65,532 65,532 630,000 761,064 500,000 261,064 
2030 218,793 218,793 630,000 1,067,587 500,000 567,587 
2060 600,716 600,716 630,000 1,831,431 500,000 1,331,431 
2080 850,735 850,735 630,000 2,331,471 500,000 1,831,471 

CONCLUSIONS AND RECOMMENDATIONS 

The following conclusions can be made regarding storage in the TCSSD water distribution 
system: 

1. Existing Storage – As can be seen from Table 5-1, there is an existing deficiency of 
storage in the system.  To meet the deficiency, a redundant connection to Red Ledges 
was constructed (see Chapter 3).  The connection provides a temporary solution to the 
current storage deficiency.  The storage tank in Red Ledges was sized exclusively for 
Red Ledges build-out storage demands.  Because Red Ledges is not yet built-out, there is 
some available capacity in the Red Ledges storage facilities to provide fire flow or 
emergency storage on an emergency basis.  Because the capacity is already reserved for 
future Red Ledges Customers, this cannot be a long-term solution and TCSSD will need 
to secure additional storage in the near future to more permanently address this 
deficiency. 

2. Future Storage – To meet the storage requirements in 2080, TCSSD will need an 
additional 1.8 million gallons of storage.  Figure 5-1 shows the comparison of the 
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projected storage demand to the recommended storage improvements.  The future storage 
capacity can come from the following improvements: 

First Million Gallon Tank – A one million gallon tank is recommended to be 
constructed within the next few years for the reasons listed above.  There are three sites 
that TCSSD has indicated as potential tank sites: Sleeping Indian, and two sites 
associated with Wolf Creek Ranches.  However, each of the sites would require a 
booster station to provide water to them.  To keep the system construction cost and 
operation costs of the tank at a minimum, we would recommend constructing the tank 
at an elevation to serve Pressure Zone 2 (See Figure 4-2 for pressure zone IDs).  If the 
tank is constructed where it can service Pressure Zone 2 with adequate pressure, then 
most of TCSSD can be serviced from the new tank.  Only Zone 1 would not be 
serviceable from the tank.  Although no tank site location has been selected, we would 
recommend the tank be constructed at elevation 6460 feet to service Zone 2, and 
approximately three acres of land will be needed to support the tank. 

Wolf Creek Tanks – The Wolf Creek Ranches has an existing 0.5 million gallon tank.  
Part of the capacity of that tank is used to provide storage for the homes of the Wolf 
Creek Ranches.  It is estimated that 200,000 gallons are used for Wolf Creek for 
emergency, equalization and fire flow purposes.  The remainder of the storage in that 
tank will become available to TCSSD (300,000 gallons) once a new pipeline 
connection to the District is completed. 

Second Million Gallon Tank – A second one million gallon tank site location will be 
selected at a later date.  It could be chosen from one of the existing preselected sites: 
Sleeping Indian or one of the locations of the Wolf Creek Tank sites; or the tank could 
be constructed in a separate location from the preselected sites.  Since this tank will not 
be needed for many years, no specific site is recommended here. 

Recommendations.  Based on these conclusions, BC&A would recommend the improvements 
listed below.  The improvements are listed in chronological order. 

1. ST1 - Construct First Million Gallon Storage Tank (2013-2017) – It is recommended 
a new one million gallon storage tank be constructed within the next five years.  The 
backup connection to Red Ledges will serve as temporary solution to the storage 
deficiency.  However, the connection to Red Ledges is not meant to be a permanent 
solution to the storage deficiency.   We would recommend that plans for the construction 
of the first million gallon storage tank be pursued within the next few years.  

2. ST2 - Connect to Wolf Creek Ranches (2030-2035) – It is recommended that a 
connection be constructed to the Wolf Creek Ranches system for supply purposes (as 
discussed in Chapter 3).  The connection to Wolf Creek Ranches will provide additional 
storage from the existing 0.5 million gallon storage tank, with only 300,000 gallons of 
storage available to TCSSD (see previous discussion). 

3. ST3 - Construct Second Million Gallon Storage Tank (2055-2060) – To meet 
projected storage requirements, TCSSD would only need about 0.5 million gallons 
beyond the recommended storage improvements listed above.  However, to account for 
additional growth potential beyond the planning window, we would recommend that a 
second million gallon storage tank be constructed.   



2012 WATER SYSTEM MASTER PLAN

BOWEN COLLINS & ASSOCIATES 5-4 TWIN CREEKS SPECIAL SERVICE DISTRICT

0

500000

1000000

1500000

2000000

2500000

3000000

3500000

4000000

2010 2020 2030 2040 2050 2060 2070 2080

Re
qu

ire
d
St
or
ag
e
(g
al
lo
ns
)

Year

Projected Potable Storage Needs

Existing Red Ledges Tank (Backup Fire Flow Volume Only)

Wolf Creek Tank

Future Tank(s)

Big Pole Tank

Projected Potable Storage Requirement

Figure 5 1



2012 WATER SYSTEM MASTER PLAN

BOWEN COLLINS & ASSOCIATES 6-1 TWIN CREEKS SPECIAL SERVICE DISTRICT

CHAPTER 6 
DISTRIBUTION SYSTEM EVALUATION 

INTRODUCTION

In order to evaluate the ability of the TCSSD water distribution system to serve the needs of its 
existing and future customers, a hydraulic model was created using the TCSSD Geographic 
Information System (GIS) data, information provided by TCSSD representatives, and the supply 
and demand discussed in Chapters 2 and 3 of this report.  The purpose of this model is to 
simulate existing and future demands on the distribution piping.  Based on the results of the 
model simulations, improvements can then be evaluated to remedy any identified deficiencies.  
The purpose of this chapter is to document the results of the distribution system evaluation based 
on hydraulic modeling.  

HYDRAULIC MODEL 

The operating characteristics of the existing distribution system were evaluated as part of this 
study using a hydraulic model.  A hydraulic computer model is a digital representation of 
physical features and characteristics of the water system, including pipes, valves, storage tanks, 
and pumps.  Key physical components of a water system are represented by a set of user-defined 
parameters that represent the characteristics of the system.  The computer model utilizes the 
digital representation of physical system characteristics to mathematically simulate operating 
conditions of a water distribution system.  Computer model output includes pressures at each 
node and a flow rate and velocity for each pipe in the model. 

Computer models are excellent tools that can be used to evaluate operating conditions in water 
systems.  Models can identify where deficiencies in the system are located and can be used to 
evaluate alternatives to remedy identified problems.  Computer models are valuable in 
examining future operating conditions.  They also help to evaluate operating conditions during 
extreme events such as fires or power failures.  There are several different computer programs 
used for modeling water distribution systems.  The program Infowater 8.5 by Innovyze was used 
for this study. 

Geometric Model Data 

There are two major types of data required to create a hydraulic model of a water system: 
geometric data and flow data.  Geometric data consists of information on the location and size of 
system facilities including pipes, storage reservoirs, sources, pump stations, etc.  It also includes 
the physical characteristics of the facilities including pipe roughness, delivery point elevations, 
pump settings, and tank levels.  This information is generally collected from system inventory 
data or through direct field measurement.  The following sections describe how geometric data 
was assembled and is used in the hydraulic model: 
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Pipes and Demand Nodes 

Pipe sizes were taken from TCSSD GIS data.

Node elevations were taken from a 10 meter Digital Elevation Model (DEM) provided by 
the Utah Automated Geographic Reference Center (AGRC) website.

Pipe roughness was conservatively set at a Hazen-Williams co-efficient of 110 for all 
sizes of pipe.

Source Connections 

The WTP was modeled as a fixed elevation reservoir with a pump to provide a constant 
flow to the main tank.  The other future sources were modeled as fixed elevation 
reservoirs with a flow control valve that allowed the sources to be easily adjusted based 
on the various source scenarios.  Elevations of the source reservoirs were set at a head 
which ensured there would be sufficient pressure to deliver water into the system. 

Regulating Valves 

All of the existing pressure regulating valves in the system have been modeled in 
Infowater as PRVs.  This means they are controlled by downstream pressures and open 
only as necessary to maintain a minimum pressure on the downstream side.  Valve 
settings were initially set to HGLs provided by TCSSD, and calibrated based on hydrant 
pressures taken in the summer, also provided by TCSSD. 

The divisions between pressure zones were determined by PRV locations, and have been 
verified with TCSSD staff.  

Flow Data  

Once all required geometric data is collected and a physical model of the system is created, the 
second type of data needed to model the system is flow data.  Two basic types of flow 
information are required for hydraulic modeling: flow out of the system (demand) and flow into 
the system (supply).  

Demand.  Demands for hydraulic modeling must be defined in at least two ways: total demand 
(production requirement) and distribution of demand across the TCSSD area.

Total Production Requirement – Production projections for the TCSSD service area 
have been presented in detail in Chapter 2.  Because the source and storage requirements 
for both existing and future scenarios have been defined in previous chapters, the primary 
purpose of the model was to estimate the distribution piping improvements that are going 
to be needed, and an approximate time frame for each of those improvements.  Therefore, 
the peak hour production requirements were the only modeled scenario.  The following 
years were modeled: existing (2011), 2030, and 2060 conditions.

Distribution of Demand – Where available, distribution of demand is based on detailed 
water meter data.  Because there was no GIS water meter data available from TSCCD, 
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the demand was distributed by pressure zone.  The demand for a pressure zone was 
approximated based on the number of existing connections within the zone.  The number 
of connections within a pressure zone was estimated from a 2011 digital aerial photo.  
For future demand distributions, a parcel shapefile indicating where future development 
would take place was used to estimate a growth curve for each area.  That growth curve 
was utilized to project to the demand (as defined in chapter 2 and 3) in each area for the 
years 2030 and 2060.  Table 6-1 shows the number of ERUs in each pressure zone that 
was modeled, and Table 6-2 shows the demand for each pressure zone in GPM. 

Table 6-1 
Projected Growth by Pressure Zone (ERUs) 

Pressure
Zone ID Existing 2030 2060 Build-out 

1 15 45 87 87 
2 50 245 651 1117 
3 50 190 507 1101 
4 60 145 386 733 
5 55 261 697 820 
6 130 199 531 625 
7 140 547 1453 2158 
8 8 64 173 212 
9 0 0 172 345 

Totals 508 1695 4659 7198 

Table 6-2 
Projected Growth by Pressure Zone (GPM) 

Pressure
Zone ID Existing 2030 2060 Build-out 

1 17.2 33.3 48.7 48.7 
2 57.5 181.2 364.7 625.5 
3 57.5 140.5 284.1 616.6 
4 69 107.2 216.3 410.5 
5 63.2 193.1 390.3 459.2 
6 149.2 147.3 297.4 350.0 
7 161 404.7 813.8 1208.5 
8 9.2 47.3 97.0 118.7 
9 0.0 0.0 96.5 193.2 

Totals 584.2 1255 2609 4031 
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Supply. Each of the years modeled had the following supply scenarios: 

1. Existing – The only source available in the existing model is the WTP. 

2. 2030 – The sources available in 2030 will be the WTP with its additional treatment 
capacity (an additional membrane filter or similar) and the Wolf Creek Wells. 

3. 2060 – The sources available in 2060 will be the WTP with its additional treatment 
capacity, the Wolf Creek Wells, and the future ground water well(s). 

Chapter 3 discusses each of the above mentioned sources and the approximate timeline for their 
development. 

Model Calibration   

The model was calibrated using hydrant pressures that TCSSD provided.

Recommended Future Model Improvements 

The model prepared for this report has been developed and calibrated using the best available 
data from TCSSD.  To increase model accuracy and facilitate future modeling efforts, the 
following actions are recommended:

Verification of PRV Elevations/Settings – It is recommended that PRV settings be 
monitored periodically to ensure that valves are operating as needed and the model 
correctly reflects what is occurring in the field.

More Detail in Demand Distribution - It is recommended that the demand be 
distributed to more accurately represent actual conditions.  Because the demands are 
approximated by each pressure zone, the model can only effectively simulate the 
transmission and main distribution pipes.   Once GIS water meter data is available for the 
water system, we would recommend updating the model with the water meter data. 

Periodic Model Updates – The model should be updated on a continual basis to reflect 
improvements made to the distribution network.  A periodic review of demand 
distribution is also recommended.  An analysis of demand distribution will allow model 
users to capture any shift in population density that may occur.   

EVALUATION CRITERIA 

The calibrated computer model was used to simulate operating conditions of the water 
distribution system using current and future water system production requirements.  For both 
existing and future production requirements, the performance of the system was evaluated 
against the following criteria: 

1. Pressure - A distribution system should provide adequate delivery pressure across the 
system.  The State of Utah requires that distribution pressures be greater than 40 psi 
during peak day production requirements and 30 psi during peak hour production 
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requirements.  However, to provide a higher level of service and avoid customer 
complaints, we would recommend that pressure throughout the system should not 
generally drop lower than 60 psi during peak hour production conditions. Where 
practical, maximum pressures in the system should also be limited to less than 120 psi.  

2. Pipe Velocity - Flow velocities in distribution pipes should be limited to less than 7.0 
feet per second (ft/s).  Transmission pipes can have velocities that are higher than 
distribution pipes, but typically should be less than 10 ft/s.  
 

SYSTEM EVALUATION RESULTS 

Model results for the most critical (2060 Peak Hour) scenario under the production requirements 
are included in the Figure 6-1. 

RECOMMENDED DISTRIBUTION SYSTEM IMPROVEMENTS 

According to the model results, the existing distribution piping is capable of meeting existing, 
2030, and 2060 demand.  The existing distribution piping will be able to operate within the 
parameters defined above, with only a few exceptions.  There are junctions in a few locations 
that have pressures less than 60 psi, but are relatively close to meeting the evaluation criteria 
discussed above.  The flow velocities on the distribution pipes are within a reasonable range.  
There are some pressures on the 12” transmission line in Lake Creek Rd. that exceed 150 psi, but 
are less than 305 psi.  Because they are on a transmission line that does not provide direct service 
to customers, the high pressures are less of a concern.  However, we would not recommend that 
distribution piping be connected to transmission pipe without reducing the pressure to less than 
120 psi.  By reducing the pressure to less than 120 psi, customers will be spared undo strain on 
the water fixtures at their place of residence. 

Capital Improvement Projects 

Though most of the existing distribution piping can handle the flow rates, even in the 2060 
scenario, there are still a few recommendations to improve system performance.  They are 
described below and are shown on the Figure in Chapter 7: 

D-1– Connection to WTP (Immediate Future) – The connection from Red Ledges (see 
Chapter 3 and 5) will be able to provide water to the TCSSD when the WTP is down.  
Water from the Red Ledges connection should be able to provide water to all the pressure 
zones, except Pressure Zone 1.  To provide water to Pressure Zone 1 while the WTP is 
down, water will need to be pumped up to the existing storage.  The most cost effective 
way of doing this is to connect the waterline in Lake Creek Rd. to the pump station 
immediately east of the WTP.  Water could then be pumped from the pipe in Lake Creek 
Rd. through the pump station up to Zone 1.  The improvement would require 
approximately 150 feet of 8” DIP.  

D-2 - Four Redundant Connections – Pressure Zones 3-7 (the majority of the TCSSD 
system) are fed through a single 16” pipe in 1200 South.  If that pipe were to have a 
break, or was to be temporarily out of service, a large portion of the TCSSD system 
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would not be able to get water.  The 12” transmission line from Red Ledges would be an 
ideal pipe to provide redundancy for the 16” pipe in 1200 South.  To connect the 12” and 
16” waterlines, a short section of 12” pipe and a PRV would need to be installed in the 
following locations:  

o 5700 East – High Priority (Within the next 6 Years) 

o 3600 East – High Priority (Within the next 6 Years) 

o 1970 East – High Priority (Within the next 6 Years) 

o Greener Hills Dr.  – Low Priority (Within the next 30 Years) 

If a PRV and short section of pipe were installed at each of the locations above, the 
system would have additional redundancy.  The priority of each on Greener Hills Dr. 
PRV is based on the number of zones the connection could service.  The high priority 
PRVs on 5700 East and 3600 East could service 3-5 pressure zones.  The low priority 
PRVs will service only one pressure zone.  The PRV on 1970 East is also considered a 
high priority redundant connection though it only services one pressure zone.   The 12” 
transmission line east of the Red Ledges connection location currently does not have any 
demand.  Therefore the water in that section of the pipe may have stagnation problems.  
To avoid those problems, we would recommend constructing the short section of 12” 
pipe and a PRV on 1970 East and service Pressure Zone 7 through the 12” transmission 
line.  This would provide flow to Pressure Zone 7 through the transmission pipe east of 
the Red Ledges connection and help mitigate stagnation problems. 

D-3 – Replace 4800 East PRV (Within 6 Years) – After speaking with representatives 
from TCSSD, they indicated that an old PRV near the intersection of Lake Creek Farm 
Rd and 4800 East needs to be replaced.  The PRV does not function properly nor is it in a 
vault, and currently the valve is closed.  We would recommend that the PRV be replaced, 
and a valve vault be installed as well.  This would create a redundant loop for the 
developments in that area. 

D-4 – 4800 East Redundant Connection (Before 2060) - Currently, 4800 East, between 
1200 South and Lake Creek Rd., does not have a waterline in it.  Once a waterline is 
proposed for that section of 4800 East, we would recommend the waterline be a 12” pipe 
and that a PRV be installed that connects to the 12” line on Lake Creek Rd. to create a 
redundant loop. 
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CHAPTER 7 
CAPITAL IMPROVEMENTS FACILITIES PLAN 

INTRODUCTION

Recommended capital improvements pertaining to water supply, distribution system facilities, 
and storage facilities were identified in Chapters 3, 5, and 6, respectively.  The purpose of this 
chapter is to summarize those recommended improvements and present a cost estimate for all of 
the recommended improvements discussed in this report.   

CAPITAL IMPROVEMENT PLAN SUMMARY 

The recommended capital improvements for TCSSD have been summarized in Tables 7-1, 7-2, 
and 7-3.  Included in those tables is a summary of each project, along with an itemized estimate 
of project costs.  A 20 percent construction contingency has been included for each project along 
with 15 percent for engineering, legal, and administrative costs.  Each project has also been 
prioritized based on its level of importance relative to the TCSSD goal of providing efficient and 
reliable water service to its customers.  The location of each project is shown on Figure 7-1.  We 
would also recommend that an update to this master plan and its associated analyses be 
completed every five to seven years.  A cost has been included in the 6 year capital 
improvements budgeting schedule to update this master plan and its associated analyses.

Table 7-1 
Supply Improvements 

Project Description Quantity Unit Unit Cost

Construction 
Cost 

(With 20%  
Contingency)

Engineering 
(15% )

Total Project 
Cost

SP-1*
SP-2*

10" Pipeline 200           LF 135$        
PRV & Flow Control Valve 1               LS 70,000$   

SP-3 Install Additional Filter in WTP 1               LS 610,000$ 732,000$        110,000$      842,000$          
SP-4 Replace Penstock

21" Pipeline 18,000      LF 160$        3,456,000$     518,000$      3,974,000$       
SP-5 Wolf Creek Ranches Connection

8" Pipeline 6,340        LF 80$          609,000$        91,000$        700,000$          
SP-6

PS With 250 GPM Capacity (40 HP) 1               LS 350,000$
8" Pipeline 500           LF 80$          

SP-7
8" Pipeline 5,100        LF 70$          
Diversion Structure 1               LS 50,000$   

6,748,000$    

Future Ground Water Well(s)

Assign Existing Water Share to Water Rights
SUPPLY IMPROVEMENT PROJECTS

SUPPLY IMPROVEMENT PROJECTS
* Projects that Need to Be Completed in the Next 6 Years.

73,000$        561,000$          

116,000$        17,000$        133,000$          

468,000$        70,000$        
Move Big Pole Diversion

538,000$          

488,000$        

Bypass for HL&P



SP-5/ST-2 - 8" Connection to Wolf Creek 
Well and Wolf Creek Tank(s) 

D-2 (Greener Hills) - Connect
with 12" Waterline and PRV

for Redundancy

D-2 (3600 East) - Connect
with 12" Waterline and PRV
for Redundancy

D-2 (1970 East) - Connect
with 12" Waterline and PRV
for Redundancy

D-2 (5700 East) - Install PRV
to create Redundant Loop

D-3 - Replace PRV and 
construct New PRV Vault.

D-1 - Install 8" Connection
From 16" Pipe into WTP

SP-7 - Relocate Big Pole Diversion
and Construct 8" Raw Water Line

SP-2 - Install a 10" 
Bypass Around the HL&P 
Plant with the 
Necessary Valves 

SP-3 - Install Additional
Filter In WTP

ST-3 - Sleeping Indian
Tank Site Location

(Possible Second Tank Site)

SP-4 - Replace 21" 
Existing Penstock

D-4 - Install PRV and 12" 
Pipe on 4800 East

to create Redundant Loop
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Table 7-2 
Storage Improvements 

Table 7-3 
Conveyance and Distribution Improvements 

* Projects that Need to be Completed in the Next 6 Years. 
** Three of the Four Projects Need to be Completed in the Next 6 Years. 

RECOMMENDED CAPITAL IMPROVEMENT BUDGET 

As with most things, each component of a water system has a finite service life.  As such, it is 
necessary to continually budget money for the rehabilitation or replacement of these system 
components.  If adequate funds are not set aside for regular system renewal, the water system 
will fall into disrepair and be incapable of providing the level of service that customers in 
TCSSD expect.  To maintain the water system in good operating condition, it is recommended 

Project Description Quantity Unit Unit Cost

Construction 
Cost 

(With 20%  
Contingency)

Engineering 
(15% )

Total Project 
Cost

STORAGE IMPROVEMENT PROJECTS
ST-1* First Tank

1000000 Gallon Tank 1,000,000 Gal 0.73$                 
Land 3               Acres 145,000.00$      
8" Pipeline 500           LF 80$                    

ST-2 Wolf Creek Ranches (see Table 7-1) - - - 1- - -
ST-3 Second Tank

1000000 Gallon Tank 1,000,000 Gal 0.73$                 
8" Pipeline 500           LF 80$                    

2,737,000$    
1 May Require purchase of excess storage capacity

TOTAL STORAGE IMPROVEMENTS

1,451,000$     218,000$      1,669,000$       

929,000$        139,000$      1,068,000$       

Project Description Quantity Unit Unit Cost

Construction 
Cost 

(With 20%  
Contingency)

Engineering 
(15% )

Total Project 
Cost

CONVEYANCE AND DISTRIBUTION IMPROVEMENTS
D-1* Connection to WTP

8" Pipeline 240           LF 80$          23,000$          3,000$          26,000$            
D-2** Four Redunant Connects

PRV 4               LS 50,000$   
12" Pipeline 400           LF 120$        

D-3* Replace PRV
PRV 1               LS 50,000$   60,000$          9,000$          69,000$            

D-4 4800 East Redunant Connection
PRV 1               LS 50,000$   
12" Pipeline 2,640        LF 120$        

944,000$        CONVEYANCE AND DISTRIBUTION IMPROVEMENTS

298,000$        

440,000$        506,000$          66,000$        

45,000$        343,000$          
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that the TCSSD annual budget for system renewal be approximately equal to the replacement 
value of the system divided by its estimated service life. 

Replacement Value – The replacement value of the TCSSD water system is estimated to 
be $20.1 million.  This estimate has been prepared using the TCSSD GIS database and 
includes the value of TCSSD pipelines, PRVs, the WTP, and the storage tank.   

Service Life –The service life for water facilities can vary greatly depending on the type 
of facility it is and the conditions in which it serves.  For the purposes of this analysis, it 
has been assumed that the average life of water facilities in the TCSSD system is 
approximately 60 years.     

Based on these estimates, the annual capital improvements budget for TCSSD could be set at 
approximately $350,000.  However, because the system is relatively new, and because the 
distribution piping has capacity to meet demands through the year 2060, increasing the annual 
budget to $350,000 may be higher than necessary, and would increase the rates in TCSSD to an 
undesirable level.  Based on the needed capital improvements within the next ten years, we 
would recommend that TCSSD start funding the capital improvement projects at $225,000 in 
2013.  Over the next 6 years, based on the analysis in Chapter 2, we anticipate doubling the 
number of active connections within the system, which would also double the annual funding. 

6 YEAR CAPITAL FACILITIES PLAN 

Table 7-4 represents an implementation plan of the proposed improvements for the next ten 
years.  The payment method for the capital improvements contained in the plan varies from 
project to project. The majority of projects will be completed on a pay-as-you-go basis. This 
includes most of the smaller projects. However, there will be two larger projects, including the 
one million gallon storage tank and the membrane filter installation in the WTP.  For those larger 
projects, it is probable that TCSSD will need to bond for the project cost. While the services of a 
qualified financial services professional will be needed to identify exact bonding rates and costs, 
a bonding rate of 6 percent over a period of 20-years has been assumed for the purpose of this 
analysis. 

The total cost of capital facility improvements over the next ten years is anticipated to be $2.7 
million, with the total collected revenue that can be used for the capital facility improvements to 
be $1.7 million.  The total amount collected in bonds is anticipated to be $1.8 million over the 
next 6 years, while the total payments to bonds will be $0.7 million.  Figure 7-2 shows the 6 year 
capital facilities budget based on the information presented in this chapter. 
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Project # Project Description
Estimated 2012 

Total Cost1 2012 2013 2014 2015 2016 2017 2018
Total    

(Inflated Costs)
D-1 Connection to WTP 26,000$                      26,780$           26,780$           
SP-2 Bypass for HL&P 133,000$                    136,990$         136,990$         
D-2 One of the four Redunant Connections (5700 East) 85,750$                      90,972$           90,972$           
D-2 One of the four Redunant Connections (1970 East) 85,750$                      90,972$           90,972$           
ST-1 First Million Gallon Storage Tank 1,669,000$                 1,823,761$      1,823,761$     
D-2 One of the four Redunant Connections (3600 East) 85,750$                      93,701$           93,701$           
D-3 Replace PRV 69,000$                      77,660$           77,660$           

- Update Master Plan and Associated Analyses 40,000$                      47,762$              47,762$           
Total Improvements 2,194,250$               -$          163,770$       181,944$      2,008,651$ 77,660$         -$               47,762$            2,388,599$     
Estimated Yearly Budget at Current Rates 225,000$ 241,000$       258,000$      276,000$ 295,000$ 316,000$      339,000$          -
Existing Debt Service 99,710$      103,360$         107,860$         113,180$         118,290$         123,190$         127,880$            793,470$           
Bond Revenue 1,823,761$      1,823,761$        
Bond Payment (FYE 2015 Bond)3 137,550$         137,550$         137,550$            2,751,009$        
Capital Reserve Fund Balance 125,290$ 99,160$         67,356$         45,286$         84,446$ 139,705$      165,513$          -
1 Inflation rate of 3.0% applied to capital costs in future years.
2 Assumes 20-year bond at 4% interest and 2.5% bond costs
3 The column Total (Inflated Costs) represents the total bond payment over 20 years

Table 7-4 
Capital Improvements Budgeting Schedule 
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CHAPTER 8 
IMPACT FEE FACILITIES PLAN 

IMPACT FEE FACILITIES PLAN 

Recommended water system improvements were identified in previous chapters of this 
report.  Based on that information, it is now possible to identify the recommended 
improvements that qualify to be used in the calculation of impact fees as outlined in 
Section 11-36a of the Utah Code.

Level of Service 

Chapter 7 of this report identifies the recommended capital facility projects needed to 
meet full build-out conditions, based on the District’s level of service standards.  The 
level of service has been defined in previous chapters and some key components of the 
level of service are summarized in Table 8-1.   

Table 8-1 
Summary of Level of Service 

Criteria Value Chapter* 
Average Day Demand 258 GPD 2 
Peak Day Peaking Factor 2.0 2 
Instantaneous Peaking Factor By Service Area Size 2 
Source Capacity Varies 3 

Storage Capacity Average Day Demand 
and Fireflow 5

Min Pressure – Peak Hour Demands 
(Distribution) 60 psi 6 

Max Pressure – Peak Hour Demands 
(Distribution) 120 psi 6 

Working Water System Velocity Less Than 7 ft/s 6 
*   The discussion for each of the criteria is found in the chapter indicated 

Demand Analysis 

The level of service standards summarized above are for both existing and future 
conditions.  The existing system meets all of these level of service standards except for 
required storage.  As identified in the capital improvements plan in Chapter 7, a new 
storage tank is proposed to remedy this deficiency within the next 6 years. 

As discussed in the master plan, there is one proposed increase in the level of service.  To 
improve the reliability of the system, additional redundant connections are proposed for 
areas currently fed by a single source.  Costs for this increased level of service will be 
divided between existing and future users based on their proportional benefit from the 
connections.
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To satisfy the requirements of state law, demands placed upon existing water system 
facilities by future development were projected using the process outlined below.  Each 
of the steps were completed as part of this master plan’s development.  A detailed 
description of the steps outlined below can be found in previous chapters of this report. 

1. Existing Demand – The demand existing development places on the water 
system was estimated based on historic flow records (See Chapters 2, 3, 5 and 6). 

2. Existing Capacity – The capacities in existing water system were estimated using 
pipe size data provided by the TCSSD, elevation data provided by AGRC, and a 
computer model (See Chapter 6). 

3. Existing Deficiencies – Existing deficiencies in the water system were identified 
using defined level of service and results from the computer model (see Chapters 
3, 5, and 6). 

4. Future Flow - The demand future development places on the water system were 
estimated based on the 2010 Wasatch County General Plan (See Chapters 2, 3, 5 
and 6). 

5. Future Deficiencies - Future deficiencies in the water system were identified 
using defined level of service and results from the computer model (see Chapters 
3, 5 and 6). 

6. Recommended Improvements – Needed water system improvements were 
identified to meet demands associated with future development (See Chapter 7). 

The steps listed above describe the “demands placed upon [the] existing public facilities 
by new development activity; and the proposed means by which the local political 
subdivision will meet those demands” (Section 11-36a-302-1.a-b of the Utah Code).

Project Costs Associated with New Development 

Results from the demand analysis were used to allocate estimated project costs between 
the demands placed on the water system by existing development and future 
development.  Two examples of the cost allocation are as follows:  

Example One – Storage Capacity:  The estimated existing deficiency for 
storage is 261,064 gals and a one million gallon storage tank will be constructed 
to meet that demand (see Chapter 5), then 74 percent of the storage tank cost will 
be allocated to future growth and 26 percent to existing users.

Example Two – PRV Connection: A PRV connection will be constructed to 
service four pressure zones with an existing demand of 500 GPM.  If the build-out 
demand of those four pressure zone will be 3,045 GPM, then 84 percent of the 
PRV connection cost will be allocated to future growth and 16 percent to existing 
users.

Table 8-2 shows the recommended cost allocation for recommended capital facility 
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projects that should be constructed in the next 6 years. The table does not include 
construction inflation or bond costs related to paying for impact fee eligible 
improvements.  Any recommended projects that are anticipated to be constructed outside 
the 6-year IFFP planning window were not been included in the impact fee facilities plan 
presented in Table 8-2.  As summarized in Table 8-2, the total cost that can be allocated 
to impact fees (not including construction inflation or applicable bond costs) is 
approximately $2.04 million. 

Excess Capacity in Existing Facilities to Serve New Growth 

Water system capacity is difficult to define in terms of a single number.  To improve the 
accuracy of the analysis, we have divided the system into four different components 
(general assets, transmission, production/treatment, and storage). The purpose of this 
breakdown is to consider the level of service for each component individually.  Excess 
capacity in component of the system is as follows: 

General Assets – This includes land and easements required for the system.  
Since no additional improvements are proposed for this component, existing 
facilities are adequate to serve ERU’s through Buildout (6,595 ERUs). 
Transmission – Modeling of system level improvements indicate that, while a 
few transmission improvements are recommended for redundancy, the backbone 
of the conveyance system is adequate to service growth through Buildout.  This 
equates to a transmission system capacity at Buildout of 2,363 gpm. 
Production/Treatment – The sole source of culinary water for the District at this 
time is the existing treatment plant.  The capacity of this plant is 364 gpm. 
Storage – The existing storage reservoir is already inadequate to serve existing 
demands.  As a result, no excess capacity exists in this component to service 
future growth. 

A. IMPACT FEE FACILITIES PLAN CERTIFICATION 

The analysis contained in this report has been prepared based on growth and system 
information provided by TCSSD.  Based on the data and growth assumptions provided 
and assuming TCSSD follows the improvement plan outlined in this report, BC&A 
certifies that, in accordance with Section 11-36a, this impact fee facilities plan: 

1. Includes only the costs for qualifying public facilities that are: 

a. allowed under the Impact Fees Act; and  

b. actually incurred; or 

c. projected to be incurred or encumbered within six years after the day on 
which each impact fee is paid; 

2. does not include: 

a. costs for operation or 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 
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supported by existing residents; 

c. an expense for overhead, unless the expense is calculated pursuant to a 
methodology that is consistent with generally accepted cost accounting 
practices and the methodological standards set forth by the federal Office 
of Management and Budget for federal grant reimbursement; and 

3. complies in each and every relevant respect with the Impact Fees Act. 
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Table 8-2 
Impact Fee Facilities Plan – Project Costs that can be Allocated to Projected Development For FY 2013-2018 
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D-1 2013 $           26,780 $           163,770 584  4,031  14% 86%  $      9,291  $     17,489  
SP-2 $         136,990 584  4,031  14% 86%  $    19,847  $   117,143  
D-2 2014 $           90,972 $           181,944 500  3,045  16% 84%  $    14,947  $     76,025  
D-2 $           90,972 161  1,208  13% 87%  $    12,120  $     78,852  
ST-1 2015  $     1,823,761 $        1,917,463 261,064  1,000,000  26% 74%  $  476,118  $1,347,643 
D-2  $          93,701 374  2,018  19% 81%  $    17,357  $     76,344  
D-3 2016 $           77,660 $             77,660 69  410  17% 83%  $    13,054  $     64,606  

Master
Plan

Update**
2018 $        47,762 $           47,762 - - 25% 75% $    11,941 $     35,822 

Totals -  $    2,388,599   $       2,388,599  -   -  - -  $  574,675  $1,813,925  

* Inflation rate of 3.0% applied to capital costs in future years

**  Master Plan, IFFP and IFA updates are attributable to future development.  The rate study update is attributable to existing users and represents about 25% of the master plan costs. 


