DRINKING WATER SYSTEM
MASTER PLAN

(HAL Project No.: 348.08.100)

May 2012







TABLE OF CONTENTS

TABLE OF CONTENTS ..ottt e ettt e e e e e e ek bbbttt e e e e e e e bbb e e e e e e e e e e annnnnees [
LIST OF TABLES ...ttt e et e e e e e e r e e e e e e e iii
LIST OF FIGURES. ...ttt e e e e a e e e e iii
ACKNOWLEDGEMENTS ... eetttttiie ettt e ettt e e e e e e s bbb et e e e e e e e e nnnbbbreeeeaeeaaanns iv
GLOSSARY OF TECHNICAL TERMS ... .ottt Vv
ABBREVIATIONS ...ttt ettt e e e ettt e e e e e et r e e e e e e e ane vi
CHAPTER | - INTRODUCTION ....ciiiiiiiiiiiiiiiii ittt a s -1
PURPOSE ...ttt ettt e oottt e e oo oo bbbttt e e e e e e ek bbb bttt e e e e e e e nnbbnn e e e aaeeaaannn -1
SCOPE . ettt e e e e -1
BACKGROUND.....coiiiiiitt ettt e e e e ettt e e e e e e s e bbb e e e e e e e e e e bbb b e e e e aaeeaaann -1
WATER SYSTEM MASTER PLANNING APPROACH ........uuiiiiiiiiiiiiiiieie e -1
KEY SYSTEM DESIGN CRITERIAAND PERFORMANCE FINDINGS .........c.oocciiiiiiieeeinns -2
CHAPTER 11 - CONNECTIONS ...ttt e e e e e e e e e e e ne -1
EXISTING CONNECTIONS. ...ttt e e e e e e e e e e e e e e e e e aan -1
CONNECTIONS PROJECTED AT BUILD-OUT ...ttt -1
CHAPTER HI - SOURGCES. ... ..ottt ettt e e e e e e e et eaaaeeeaanes -1
EXISTING SOURCES ......cootiiiiiiiiitit ittt ettt e e e e et r e e e e e e s e nbb e eeeaaeeaaaans -1
Wells and BOOSEEr StAtiONS .........uuuuiiiiieeiiie e e et e e e e s -3
EXISTING SOURCE REQUIREMENTS ...ttt -3
Existing Peak Day DemMand..........c..coooiiiiiiiiiiiiiii et -3
Existing Average Yearly DemMAaNd .........cooouuuiuiiiiieiiii i -5
BUILD-OUT SOURCE REQUIREMENTS ...ttt -5
Build-Out Peak Day DEeMaNd ..........cccooiiiiiiiiiii et a e -6
Build-Out Average Yearly Demand ........coouuuuiiiiie i -6
SOURCE RECOMMENDATIONS. ...ttt e e e e eas -6
CHAPTER IV - STORAGE ... ottt e e e et a e e e e e V-1
EXISTING STORAGE ...ttt a e e e e V-1
EXISTING STORAGE REQUIREMENTS ... ...ttt V-1
[Slo [N V2= 11 o] g ] (o] = Lo = S V-1

Fire SUPPreSSION SEOTA0E. .....ccvuiiii i i i e eeee et e e e et e e e e e e et e e e e e e e e e e e aeeees V-2

=g gL o =T o [0y YA (o] =T PP V-2
BUILD-OUT STORAGE REQUIREMENTS ......ootiiiiiiiiiiiiiiii et IV-3
STORAGE RECOMMENDATIONS ... ..ottt V-4
CHAPTER V - DISTRIBUTION SYSTEM ...ttt V-1
EXISTING DISTRIBUTION SYSTEM ..ottt a e V-1
EXISTING DISTRIBUTION SYSTEM REQUIREMENTS........ooiiiiiiiiiiiiiiiiiiceeeeieeeeee V-1
Existing Peak Instantaneous Demand............ccooo oo V-2
Existing Peak Day Plus Fire FIOw Demand ...........ccoooiiiiiiiiiiiieeeeee e V-2
BUILD-OUT DISTRIBUTION SYSTEM REQUIREMENTS .......ooiiiiiiiiiiiiiiiiieeeeeieeee V-2
Build-Out Peak Instantan@ous DeMEaNd ..............uvuuuuiuiiiiiiiiieiiiiieeieeseeeeeeeeeeeeeeeeeeeeeeeeee V-2
Build-Out Peak Day Demand PIUS Fire FIOW..........coooiiiiiiiiii e V-2
COMPUTER MODEL ..ottt ettt e e e et e e e e e e e e e eeee s V-2
MODEL COMPONENTS ...ttt e e e e e e V-3
PIPE INETWOIK. ...ttt ettt e ettt et e e et e et ettt e e et eeeeeeeeeeees V-3

Spanish Fork City i Drinking Water System Master Plan



[ L<] 4 g = Lo £ PP V-3

Sources and StOrage TANKS ......ooooiiiii e V-4
MODEL CALIBRATION ...ttt ettt nnnnnnnes V-4
ANALY SIS METHODOLOGY ...t V-5

High Pressure CONItiONS. ...........uiiiii i e e e e e e e e V-5

Peak Instantaneous Demand CONItIONS ............ooiiiiiiiiiiiiiii e V-5

Peak Day Demand Plus Fire Flow ConditionS............c.ouuiiiiiiiiiiiiicee e V-5
CONTINUED USE OF THE COMPUTER PROGRAM.......ccttiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeee V-6
] L 1 R V-6
DISTRIBUTION SYSTEM RECOMMENDATIONS ......oiiiiiiiiiiieeneneeeeeeneennees V-7

Crab Creek TransmisSION LINE ......oooooi oo V-7

Malcomb TranSMISSION PrOJECTS......coiiiiiieiiieie e e e V-7

1= (0 YA (0] = o £ V-9

Cold Springs TranSMISSION PrOJECES ....uuuuii i i e e e e e e e e e e eenrann V-9

Pipeline Replacement PrOJECTS. .......coiii i e V-10

Future EXPanSion PrOJECIS .....coeuuuiiiiii e e e e e e e e ee s V-11

CHAPTER VI CAPITAL IMPROVEMENTS PLAN ... VI-1
PRECISION OF COST ESTIMATES ... VI-1
SYSTEM IMPROVEMENT PROJECTS......cotiiiiiiiiiieeetet ettt VI-2
FUNDING OPTIONS ...ttt snnnssnnnnne VI-9

General Obligation BONGS .........ccoiiiiiiiiiii et e et e e e e e e e e e e e e e e eaaneee VI-9

V=T U= = o] Lo L PP PPPPPPPPPP VI-9

State/Federal Grants and LOANS ..........uuuiiiiieeiiieiiiiiiae et e e e e eeeet e e e e e e eeeeennees VI-9

L] = o B T PP VI-10
SUMMARY OF RECOMMENDATIONS .....coitiiiiiiiiiiiiiiieiie ettt VI-12

REFERENCES

APPENDICES

APPENDIX A - DDW Report Certification
APPENDIX B — Cold Springs Water Quality Results
APPENDIX C - Cost Estimates and Calculations
APPENDIX D - Calibration Data

APPENDIX E - Computer Model Output

Spanish Fork City ii Drinking Water System Master Plan



-3
-4
-5
V-1
V-2
V-3
V-4
V-1

V-2

V-4
V-5
VI-1
VI-2
VI-3
ViI-4

LIST OF TABLES

TITLE PAGE
Key SyStem DeSIgN CHEEIA . .....uuu i i e e e e e e e -2
DeSIgN FIOW SUMIMAIY .....uuiiiiiiiii e -3
EXISHNG ERCS ..o a e -1
BUIIJ-OUE ERCS ...ttt -2
Summary of Spanish Fork Water RIghts............oooo -1
Water Rights Associated with Active Drinking Water SOUrces............ccoovvveevveiiiieeeeeen. -2
Existing Wells and Booster PUmMp StationS ...........ooovviiiiiiiiieiicceiecs e -3
EXisting Source ReQUIFEMENTS .......cooiiiiiiiiiiii e e e e e e -5
Build-Out SOUrce ReqUITEMENTS ......cciiieiiiiii e e e e e e e -6
EXIStiNg SIOrage TaANKS .....ccooviiiiei e e e e e e e V-1
EXisting Storage REQUITEIMENTS .......ccoiiiiiiiii e e e e e e e e V-2
Fire Flow Demand DY PreSSUre ZONE ..........oivieeiiiieiiiiie et V-3
Build-Out Storage ReQUIFEMENTS .......ooeiiiiiiii e e e V-3
Proposed Malcomb TransmisSion ProjeCtS........ccovvvviiiiiiiiieeiieeeee e V-8
Proposed Fire FIOW PrOjeCES. ... .. i V-9
Proposed Cold Springs TransmisSion Projects ..........ueeiiiiieiiieiiiiiieiee e V-10
Pipe Replacement PrOJECES .......uiiiiiiiieiei e e e e e V-11
Proposed Future EXpansion PrOJECES .......uuuiiiiieeiiiiieiiiie e e e V-11
Capital IMmMprovement ProJECTES.......couuuuuiiiie e e e e e eeeeees VI-2
Capital Improvement ProjeCt SUMMAATY .........cooviiiiiiiie e e e VI-8
Percentage of Pipeline Cost Related to Growth.............cccovvviiiiiiiii e, VI-10
Impact Fee Related ProjeCtS ........ooooiiiiiiiiiiiee e VI-11

TITLE PAGE
1S3 1] 0 TS} ] (=] o PR After I-1
EXIiSting CanyOn SYSIEM .....ccouuiuiiii i e e e e After I-1
EXIStING PreSSUIE ZONES.....coovvieii i i e ettt s e e et e e e e e aaaras After I-1
Peak Day Diurnal Curve for Spanish FOrk City ............ccccoooiiimmmmiiiiiiiiiiiiiiiiiiiiiiinens -4
Length of Pipe Categorized DY DIameter ...........ooovieeiiiiiiiiie e V-1
Average Day DIUrNal CUNVE .........iii it e e et e e V-4
[ 0] o[ 1T =T I o 0] =T ox £ After V-8
FULUIE PreSSUIE ZONES..... oottt e e After V-10

Spanish Fork City iii Drinking Water System Master Plan



ACKNOWLEDGMENTS

Successful completion of this study was made possible by the cooperation and assistance of
many individuals, including the Mayor of Spanish Fork, City Council Members, and City Staff
personnel as shown below. We sincerely appreciate the cooperation and assistance provided
by these individuals.

Spanish Fork City

Mayor
G. Wayne Andersen
City Council

Rod Dart
Richard Davis
Steve Leifson
Jens Nielson
Keir Scoubes

City Staff

Chris Thompson, Public Works Director/City Engineer
Trapper Burddick, Assistant City Engineer
John Waters, Water Division Manager
Paul Taylor, Utility Assistant Foreman

Spanish Fork City iv Drinking Water System Master Plan



GLOSSARY OF TECHNICAL TERMS

Average Daily Flow: The average yearly demand volume expressed in a flow rate.

Average Yearly Demand: The volume of water used during an entire year.

Build-out: The development density when it reaches a maximum allowed by planned
development.

Demand: Required water flow rate or volume.

Distribution System: The network of pipes, valves, and appurtenances contained within a water
system.

Drinking Water: Water of sufficient quality for human consumption. Also referred to as Culinary
or Potable water.

Dynamic Pressure: The pressure exerted by water within the pipelines and other water system
appurtenances when water is flowing through the system.

Equivalent Residential Connection: A measure used in comparing water demand from non-
residential connections to residential connections.

Head: A measure of the pressure in a distribution system that is exerted by the water. Head
represents the height of the free water surface (or pressure reduction valve setting) above any
point in the hydraulic system.

Headloss: The amount of pressure lost in a distribution system under dynamic conditions due
to the wall roughness and other physical characteristics of pipes in the system.

Irrigated Acreage (Acres): The area of land, in acres, that is irrigated.

Irrigation Water: Water used solely for outdoor watering. Not for human consumption.

Peak Day: The day(s) of the year in which a maximum amount of water is used in a 24-hour
period.

Peak Day Demand: The average daily flow required to meet the needs imposed on a water
system during the peak day(s) of the year.

Peak Instantaneous Demand: The flow required to meet the needs imposed on a water system
during maximum flow on a peak day.

Pressure Reducing Valve (PRV): A valve used to reduce excessive pressure in a water
distribution system.

Pressure Zone: The area within a distribution system in which water pressure is maintained
within specified limits.
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Service Area: Typically, this is the area within the boundaries of the entity or entities, which
participate in the ownership, planning, design, construction, operation and maintenance of a

water system.

Static Pressure: The pressure exerted by water within the pipelines and other water system

appurtenances when water is not flowing through the system, i.e., during periods of little or no

water use.

Storage Reservoir: A facility used to store, contain and protect water until it is needed by the

customers of a water system. This is also referred to as a Storage Tank.

Transmission Pipeline: A pipeline that transfers water from a source to a reservoir or from a

reservoir to a distribution system.

Water Conservation: Planned management of water to prevent waste.
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CHAPTER |
INTRODUCTION
PURPOSE

The purpose of this master plan is to provide specific direction to Spanish Fork City, based on
City demand data and standards established by the Utah Division of Drinking Water (DDW), for
decisions that will be made over the next 5 to 10 years to help the City provide adequate water
to customers at the most reasonable cost. A DDW Hydraulic Model Design Elements & System
Capacity Expansion Report Certification is provided in Appendix A.

SCOPE

The scope of this master plan includes a study of the City’s drinking water system and customer
water use including: build-out growth projections, source requirements, water rights, storage
requirements, distribution system requirements and water quality. From this study of the water
system, an implementation plan with recommended improvements has been prepared. The
implementation plan includes conceptual-level cost estimates for the recommended
improvements.

The conclusions and recommendations of this study are limited by the accuracy of the
development projections and other assumptions used in preparing the study. It is expected that
the City will review and update this master plan as needed.

BACKGROUND

Spanish Fork City is located in central Utah within the south central portion of Utah County. The
City is bordered by Utah Lake to the northwest and the Wasatch Mountains to the east. The
City varies in elevation above mean sea level from about 4500 feet in the northwest to 5200 feet
in the southeast foothills. Spanish Fork City covers an area of 15.4 square miles and has
experienced rapid growth over the last 20 years. During that time the population has increased
from just over 11,000 in 1990 to 34,691 as of the 2010 U.S. Census.

Figures I-1 and I-2 illustrate the extent of the Spanish Fork water distribution system. Figure 1-3
illustrates the extent of the pressure zones in the system. The Spanish Fork network is
comprised of six pressure zones and was reported to contain just over 9,800 connections in
2010. The distribution network includes approximately 193 miles of pipe, with diameters
ranging from 2 to 30 inches. Spanish Fork currently receives drinking water from two wells and
three springs. Several of the City’s existing drinking water sources are located within Spanish
Fork Canyon. Water from these sources is supplied via a pipeline which extends from the
sources to the City. Apart from the five sources currently used within the distribution system, the
City owns additional sources which fall into two categories: past sources which are currently
inactive, and sources which provide water to the City’s pressurized irrigation system.

WATER SYSTEM MASTER PLANNING APPROACH

The Spanish Fork water distribution network is made up of a variety of components including
pumps, storage facilities, valves, and pipes. The City water system must be capable of
responding to daily and seasonal variations in demand while concurrently providing adequate
capacity for firefighting and other emergency needs. In order to meet these goals, each of the

Spanish Fork City -1 Drinking Water System Master Plan
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distribution system components must be designed and operated properly. Furthermore, careful
planning is required in order to ensure that the distribution system is capable of meeting the
City's needs over the next several decades.

Both present and future needs were evaluated in this master plan. Present water needs were
calculated according to Utah Division of Drinking Water (DDW) requirements and compared with
actual water use records obtained from billing record data. Future water needs were estimated
by identifying locations where development is expected and adding the incremental increase in
water demand associated with the development to the current demand. The City of Spanish
Fork's build-out water demand was estimated by applying this process throughout the Policy
Declaration Boundary for the City.

In order to facilitate the analysis of Spanish Fork’s drinking water system, a computer model of
the system was prepared and analyzed in two parts. First, the performance of existing facilities
with present water demands was analyzed. Next, projected future demands were added to the
drinking water system and the analysis was repeated. nRecommendations for system
improvement were prepared based on the results of this analysis. This report is organized to
follow the outline of the DDW requirements found in section R309-510 of the Utah
Administrative Code entitled “Minimum Sizing Requirements”.

KEY SYSTEM DESIGN CRITERIA AND PERFORMANCE FINDINGS

Summaries of the key water system design criteria and performance findings for the Spanish
Fork City drinking water system are included in Table I-1. The design criteria were used in
evaluating system performance and in recommending future water system improvements.
Table I-2 presents the design flows analyzed in the drinking water model.

TABLE I-1
KEY SYSTEM DESIGN CRITERIA
2010 ESTIMATED
EXISTING BUILD-OUT
CRITERIA REQUIREMENTS REQUIREMENTS
EQUIVALENT RESIDENTIAL
CONNECTIONS Calculated 12,031 27,488
SOURCE
Peak Day Demand State Requirements 6,716 gpm 15,490 gpm
Average Yearly Demand State Requirements 5,419 ac-ft 12,497 ac-ft
STORAGE
Equalization State Requirements 4.8 MG 11.2 MG
Fire Suppression Highest fire flow volumes 3.2 MG 3.2 MG
Total 8.0 MG 14.4 MG
DISTRIBUTION
Peak Instantaneous Measured Flow Ratio 10,000 gpm 23,200 gpm
Minimum Fire Flow @ 20 psi 1,000 gpm 1,000 gpm
Max Operating Pressure City Preference 125 psi 125 psi
Min. Operating Pressure City Preference 50 psi 50 psi

Spanish Fork City

Drinking Water System Master Plan




TABLE I-2
DESIGN FLOW SUMMARY

INDOOR OUTDOOR + TOTAL TOTAL ELOW
DEMAND DEMAND PER | INDOOR DEMAND | EXISTING | BUILD-OUT RATIO
ERC PER ERC DEMAND | DEMAND
Average Day 0.28 gpm 0.56 gpm 3,360 gpm 7,748 gpm 1.0
Peak Day 0.56 gpm 1.11 gpm 6,716 gpm | 15,490 gpm 2.0
Peak Instantaneous 0.83 gpm 1.67 gpm 10,000 gpm | 23,200 gpm 3.0

Spanish Fork City -3 Drinking Water System Master Plan




CHAPTER I
CONNECTIONS
EXISTING CONNECTIONS

According to billing records obtained for years 2007 through 2010, the Spanish Fork distribution
network contains a total of 9,124 billed connections. In order to provide a convenient basis for
comparing the demands in each zone, the billing data was used to calculate Equivalent
Residential Connections (ERCs). An ERC is a measure used in comparing water demands
from non-residential connections to residential connections. By definition, a residential
connection represents 1 ERC. Spanish Fork ERC calculations were based on the demand data
available for the Lower Crab Creek pressure zone because the demands in that zone are
primarily residential. During August 2010 the average demand per connection within the Lower
Crab Creek Zone was 0.19 gpm/conn. By dividing the total Spanish Fork demand by the Lower
Crab Creek Zone per connection demand, the total number of existing ERCs was computed to
be 12,031. Demand allocation within the model distribution network was performed using GIS.
Billing addresses were used to link monthly meter demand data to meter locations. In this way,
demands within the distribution system model were allocated based on actual usage. Table II-1
provides a listing of the total existing ERCs located within each pressure zone.

TABLE II-1
EXISTING ERCS

PRESSURE ZONE ERCs
Industrial 1,843
Malcomb Springs 5,071
Lower Crab Creek 4,023
Upper Crab Creek 1,041

Lower Oaks 51

Upper Oaks 1
TOTAL 12,031

CONNECTIONS PROJECTED AT BUILD-OUT

Spanish Fork City has more undeveloped land within the Policy Declaration Boundary than
developed land. As part of the build-out analysis, it was necessary to determine the additional
demand that will be contributed by the currently undeveloped areas as the City expands. This
was accomplished on a per zone basis by determining the existing ERC density of each
pressure zone and assuming that same density for the undeveloped areas to calculate build-out
ERCs for each zone. The amount of undeveloped land remaining in each pressure zone was
determined by reviewing an aerial image of the area within the City’s Policy Declaration
Boundary. Table II-2 provides a summary of the build-out ERCS projected for each pressure
zone.

Spanish Fork City -1 Drinking Water System Master Plan



TABLE II-2
BUILD-OUT ERCS

PRESSURE ZONE ERC
Industrial 8,658
Malcomb Springs 7,722
Cold Springs 5,195
Lower Crab Creek 2,293
Upper Crab Creek 3,159

Lower Oaks 187

Upper Oaks 234
TOTAL 27,448

Spanish Fork City -2 Drinking Water System Master Plan



CHAPTER Il
SOURCES
EXISTING SOURCES
The following paragraphs outline the water rights owned by the City of Spanish Fork along with

the corresponding sources. A summary of Spanish Fork water rights for the drinking water
system is shown in Table IlI-1.

TABLE IlI-1
SUMMARY OF SPANISH FORK WATER RIGHTS
Wﬁltfrfnight (le?r\gl) V(%l:_'g[])e Status Use Source
51-1200
51-1250
51-1495
51-1552
51-1559
51-1560
51-1561 9,355 10,468 Approved (a26429) Municipal Wells
51-1563
51-1739
51-1751
51-2016
51-2328
51-3483
51-5523 214 345 Certified Municipal Cold Springs
51-6298 2,020 3,258 Decree Municipal Malcomb Springs
51-6497 1,501 2,421 Decree Municipal Cold Springs
51-6944 2,222 3,584 Certified Municipal All Springs
51-7805 220 355 Approved (a27887) Municipal All Springs

1. Water rights 51-5523, 51-6221, 51-6298, and 51-6944 vary depending upon the flow in the Spanish
Fork River

The water rights listed in Table 1ll-1 sum to approximately 15,532 gpm and 20,431 acre-feet.
However, several of the wells under water right a26429 are used within the City’s pressurized
irrigation system and are not approved for use in the drinking water system. The water under

Spanish Fork City -1 Drinking Water System Master Plan



this water right can be used in either the PI or drinking water system. Individual wells, however,
are required to be DDW approved to be used in the drinking water system. Table IlI-2 provides
a listing of the drinking water approved sources, along with the associated water rights.

TABLE IlI-2
WATER RIGHTS ASSOCIATED WITH ACTIVE
DRINKING WATER SOURCES

Drinking Water Sources
(Minimum Reliable Flow)
(2]
Flow Volume | Priority | § € %g ?’g SEI|TE
[} = (] [
Number (gpm) (ac-ft) Date | £§5 'i% 5S35
Cs | Ho | oo |Wo | Wo
89 |8 | ES| SR |38
O0d| 8|S |5d|&d
=
WR 51-6944 1,005 — 2,222" 3,584 1853 X X X
WR 51-7805 220 355 2003 X X X
WR 51-6497 1,501 2,421 1951 X
WR 51-5523 214 345 1983 X
WR 51-6298 | 987 - 2,020 | 3,258 1902 X
a26429° 9,355 10,468 2002 X X

1. Flow allowed for water rights 51-6944, 51-6221, 51-5523, and 51-6298 are

dependent upon the flow in the Spanish Fork River.
2. Change application a26429 includes the following water rights: 51-1200, 51-1250,
51-1495, 51-1552, 51-1559, 51-1560, 51-1561, 51-1563, 51-1739, 51-1751, 51-20186,

51-2328, and 51-3483.

The total physical source capacity of all the drinking water system sources is 10,400 gpm and
about 14,000 ac-ft/lyear. Currently Cold Springs is being redeveloped and is not available to the
drinking water system. This reduces the total current source capacity to 6,400 gpm and about
7,700 ac-ft/lyear. The water rights for Cold Springs do not cover the physical capacity of Cold
Springs. It is recommended that the City move additional Strawberry Project water (similar to
water right 51-6497) or move additional canal company irrigation stock (similar to water right 51-
5523) to Cold Springs. The amount moved should be enough to cover the full capacity of the
springs including the full developed capacity of Cold Springs. It is anticipated that this should be
an additional 1,000 to 4,000 gpm and 1,600 to 6,450 ac-ft/year.

It is recommended that the City continue to monitor and perfect water rights and shares as land
in Spanish Fork City is developed. It is also recommended that redundancy be incorporated
into the drinking water system so that the drinking water system is able to meet all of the
demand objectives at build-out with a major source unavailable.

Spanish Fork City -2 Drinking Water System Master Plan



Wells and Booster Stations

There are two wells and four pump stations in the Spanish Fork drinking water system. Figure I-
1 shows the location of the wells and pump stations. An analysis of past electricity costs for
each pumping facility was conducted to gain a better understanding of how much each water
from each source costs. Understanding that it costs 2.6 times more to pump water from the
2550 East well than it does to pump water from Malcomb Springs can help the City use less
expensive water first. The pumping capacity and pumping cost for each drinking water system
well and pump station is found in Table I11-3.

TABLE I1I-3
EXISTING WELLS AND BOOSTER PUMP STATIONS
eump Staion Name | PUTP8 Copacty || Bt mumping Cos
Malcomb Springs Pump Station* 3,000 $1.67
Cold Springs Booster Pump Station 4,000 $2.50
Malcomb Booster Pump Station 2,500 $2.50
Oaks Booster Pump Station 900 $2.50
1700 East Well 1,700 $3.60
2550 East Well 1,000 $4.38

*Pump station is planned to be transferred to City Power and costs will be $0.84 per gpm per month.
EXISTING SOURCE REQUIREMENTS

DDW standards require that distribution network water sources must be able to meet the
expected water demand for two conditions: peak day demand and average yearly demand.
Each of these criteria will be addressed in the following paragraphs.

Existing Peak Day Demand

Peak day demand is the water demand on the day of the year with the highest water use and is
used to determine the required source capacity under existing and build-out conditions. The
two primary descriptors in characterizing peak day demand are the diurnal demand curve and
average peak day demand. The peak day diurnal curve, in non-dimensional form, is shown on
Figure 1ll-1 and was obtained by dividing the instantaneous flow values by the daily average
flow. The measured peak month average demand was found to be 0.19 gpm/ERC, which
corresponds to a total flow of 2,358 gpm. Production data for the peak month, however, has
been over 3,000 gpm. Peak day water demand is about 20 percent higher than peak month
based on production data. Over the last couple of years the City has had up to 40 percent
unaccounted water use. It is most likely due to water leakage in transmission lines and
pipelines in the distribution system. It is recommended that the City work to find leaks and other
sources of unaccounted water loss in the drinking water system and repair them. Using the
DDW requirements for peak day demand of 800 gpd per ERC gives a total existing peak day
demand requirement of 6,716 gpm. This demand requirement is sufficiently conservative to
account for variability of the peak day demand, unaccounted water, safety factor, and source
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redundancy. 6,716 gpm is at least 60 percent higher than actual demand even with the high

unaccounted water.
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FIGURE IlI-1: PEAK DAY DIURNAL CURVE FOR SPANISH FORK CITY

In general, demand is elevated during the day with primary and secondary peaks occurring at
about 7:00 AM and 7:00 PM, respectively. The minimum demand occurs just before 2:00 AM.
The diurnal curve was used in both the existing and future hydraulic computer models.

Existing source requirements and capacities for each pressure zone are summarized in Table
llI-4. The “ERCs” and “Peak Day Demand (gpm/ERC)” columns are the number of ERCs in
each pressure zone and the average demand per ERC, respectively, both as outlined
previously. The “Peak Day Demand (gpm)” column is the average demand estimated for each
zone on the peak day. The “Average Yearly Demand (gpd/ERC)” column is the average
demand per ERC as outlined previously. The “Average Yearly Demand (Ac-Ft/Year)” column is
the average yearly demand estimated for each zone.
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TABLE IlI-4
EXISTING SOURCE REQUIREMENTS

Peak Day Peak Day A¥§;ﬁge A¥ee;ﬁge
Zone ERCs? Demand 2 Demand )(/j 2 yd
(gpm/ERC) (gpm) Deman Deman
(gpd/ERC) (Ac-Ft/Year)
Industrial 1,843 0.56 1,025 400 826
Malcomb Springs 5,071 0.56 2,819 400 2,274
Lower Crab Creek 4,023 0.56 2,237 400 1,804
Upper Crab Creek 1,041 0.56 579 400 467
Lower Oaks 51 1.11° 56 800° 46
Upper Oaks 1 1.11° 1 800° 3
TOTAL 12,031 NA 6,716 NA 5,419

ERCs were calculated as noted previously.

Demands are based on DDW requirements for peak day indoor demands and outdoor demands.

The demand per ERC for the Crab Creek Lower Oaks and Crab Creek Upper Oaks zones is higher because
homes in these zones are not served by the City’s pressurized irrigation system.

wnh e

Approximately 6,716 gpm is required to meet the existing peak day demands of Spanish Fork
City according to DDW requirements. As presented above, the current source capacity without
Cold Springs is 6,400 gpm. It is therefore recommended that Cold Springs be developed and
put back into the drinking water system as soon as possible.

In addition to the physical capacity and water right flow rate restrictions, several of the water
rights owned by Spanish Fork City also have volumetric restrictions. The volumetric limitations
will be reviewed in the following section.

Existing Average Yearly Demand

Water utilities must also be able to supply the average yearly demand. Average yearly demand
is the average volume of water used over the course of one year. Based on water use data for
April 2007 through April 2010, the average yearly demand for Spanish Fork City was about
2,700 ac-ft. DDW average yearly demand requirement is 400 gpd, 0.28 gpm, or about 0.45 ac-ft
per ERC. This produces a total existing average yearly demand requirement of 5,419 ac-ft/year.
Even without Cold Springs, water rights and volume capacities of sources associated with
drinking water sources sum to 7,700 ac-ft/lyear. Therefore, under existing conditions the City
owns sufficient water rights and sources capable of meeting the annual volume of water
required by DDW.

BUILD-OUT SOURCE REQUIREMENTS
As with existing water source requirements, future water source needs were evaluated on the

basis of peak day demand and average yearly demand. Each requirement is addressed
separately in the following paragraphs.
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Build-Out Peak Day Demand

Table 111-5 provides a summary of the build-out source requirements for Spanish Fork City with
columns as previously defined. The projected total peak day demand at build-out is 15,490
gpm for all pressure zones. Even with Cold Springs redeveloped for the drinking water system,
total source capacity will be between 12,000 and 16,000 gpm. It is recommended that the City
continue to develop well sources with the existing City ground water rights as additional sources
are needed.

TABLE IlI-5
BUILD-OUT SOURCE REQUIREMENTS

Peak Day Peak Day A¥§;ﬁge A¥ee;ﬁge

Zone ERCs? Demand 2 Demand D )(/j 2 yd
(gpm/ERC) (gpm) eman Deman

(gpd/ERC) (Ac-Ft/Year)

Industrial 8,658 0.56 4,814 400 3,882
Malcomb Springs 7,722 0.56 4,293 400 3,463
Cold Springs 5,195 0.56 2,888 400 2,329
Lower Crab Creek 2,293 0.56 1,275 400 1,028
Upper Crab Creek 3,159 0.56 1,756 400 1,417
Lower Oaks 187 1.11° 206 800° 168
Upper Oaks 234 1.11° 257 800° 210

TOTAL 27,448 NA 15,490 NA 12,497

ERCs were calculated as noted previously.

Demands are based on DDW requirements for peak day indoor demands and outdoor demands.

The demand per ERC for the Crab Creek Lower Oaks and Crab Creek Upper Oaks zones is raised because
homes in these zones are not served by the City’s pressurized irrigation system.

wnhpE

Build-Out Average Yearly Demand

Spanish Fork City’s projected average annual demand at build-out is 12,497 ac-ft. With Cold
Springs redeveloped for the drinking water system, water rights and volume capacities of
sources associated with drinking water sources sum to 14,000 ac-ft/lyear. Therefore, under
build-out conditions the City owns sufficient water rights and sources capable of meeting the
annual volume of water required by DDW.

It is recommended that redundancy be incorporated into the drinking water system so that the
drinking water system is able to meet all of the demand objectives with a major source

unavailable. It is further recommended that the City continue to develop well sources with
existing ground water rights as additional sources are needed.

SOURCE RECOMMENDATIONS
The following is a list of recommendations presented in this chapter.

» It is recommended that the City move additional Strawberry Project water (similar to
water right 51-6497) or move additional canal company irrigation stock (similar to water
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right 51-5523) to Cold Springs. The amount moved should be enough to cover the full
capacity of the springs including the full developed capacity of Cold Springs. It is
anticipated that this should be an additional 1,000 to 4,000 gpm and 1,600 to 6,450 ac-
ft/year.

e It is recommended that the City continue to monitor and perfect water rights and shares
as land in Spanish Fork City is developed. It is also recommended that redundancy be
incorporated into the drinking water system so that the drinking water system is able to
meet all of the demand objectives at build-out with a major source unavailable.

e It is recommended that redundancy be incorporated into the drinking water system so
that the drinking water system is able to meet all of the demand objectives with a major
source unavailable

e It is recommended that the City work to find leaks and other sources of unaccounted
water loss in the drinking water system and repair them.

e |t is recommended that the City continue to develop well sources with the City existing
ground water rights as additional source is needed.

It is recommended that Cold Springs be developed and put back into the drinking water
system as soon as possible.

Currently, Cold Springs has several issues keeping it from being used in the drinking water
system. The lower spring is adjacent to a pond that rises to a water level that approaches the
level of the springs when the springs are not being pumped. This creates a situation where
pond water can potentially migrate into the spring collection pipe. Even though replacing the
collection pipe and adding a membrane barrier has greatly decreased the potential for cross
contamination from the pond, the potential still exists. An overflow for the springs preventing the
pond water level rising would further decrease the potential for cross contamination. Water
guality tests of the sources of water to the Cold Springs area, including sources into the pond,
indicate that all sources are ground water and do not appear to be influenced by surface water
(see Appendix B for water quality test results). Therefore, the best possible solution for Cold
Springs is to fill in the pond, develop all of the Cold Spring sources, and add an automatic
overflow.
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CHAPTER IV
STORAGE
EXISTING STORAGE

The City’s current drinking water system includes three storage facility locations, each with two
storage tanks. The highest storage tanks are two 125,000 gallon tanks that serve the Upper
and Lower Oaks Zones. A5 MG and 3 MG tank are located up Spanish Fork Canyon above
Cold Springs in Sterling Hollow. The lowest two storage tanks, a 1 and 2 MG tank, are located
at the mouth of Spanish Fork Canyon. The locations of storage facilities are shown on Figure I-
1 and the elevations of the storage facilities are shown in Table 1V-1.

TABLE IV-1
EXISTING STORAGE TANKS
Diameter | Volume | Outlet Emergency Fire . Over_flovy/
Name Type Storage Suppression Equalization
(ft) (MG) Level
Level Level Level
Sterling
4997.0 |  5003.0 5008.2 5117.0
Hollow | Concrete | 150 30 | 0feet) | (6.0feet)y | (11.2 feet) (20.0 feet)
Tank 1
Sterling
4997.0 |  5003.0 5008.2 5118.0
Hollow | Concrete | 200 50 | 0feet) | (6.0feet)y | (11.2 feet) (21.0 feet)
Tank 2
Malcomb 4795.0 | 4801.1 4809.4 4820.0
Tank1 | Concrete | 100 LO | Ofeet) | (6.1feet) | (14.4feet) (25 feet)
Malcomb 4795.0 | 4801.1 4809.4 4820.0
Tank 2 | Concrete | 130 20 | (Ofeet) | (6.1feet) | (14.4feet) (25 feet)
Oaks 52420 | 5245.0 5263.0 5267.0
Tank 1 | Concrete | 50 0125 | 0feet) | (3.0feet) | (21.0 feet) (25 feet)
Oaks 52420 | 5245.0 5263.0 5267.0
Tank 2 | Concrete | 50 0125 | 0feet) | (3.0feet) | (21.0 feet) (25 feet)

EXISTING STORAGE REQUIREMENTS

According to DDW standards, storage tanks must be able to provide: 1) equalization storage
volume to make up the difference between the peak day flow rate and the peak instantaneous
demand; 2) fire suppression storage volume to supply water for firefighting; and 3) emergency
storage, if deemed necessary. Existing storage requirements for the Spanish Fork drinking
water system are addressed within the following sections.

Equalization Storage

The need for equalization storage is usually highest on days of peak water use. Equalization
storage is used to meet peak demands during the time when demand exceeds the capacity of
the sources. Equalization storage requirements have been calculated according to DDW
minimum sizing requirements outlined by Utah Administrative Code R309-510-8. DDW requires
400 gallons per ERC for indoor equalization storage. For the Oaks Zones, 800 gallons per ERC
was calculated for indoor and outdoor equalization storage because the area is not served by
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the pressurized irrigation system. The total existing equalization storage requirement for the
Spanish Fork City drinking water system was calculated to be 4.8 MG. A summary of existing
equalization storage requirements by pressure zone is included in Table 1V-2.

TABLE IV-2
EXISTING STORAGE REQUIREMENTS
RECOMMENDED STORAGE REQUIREMENTS
Fi Existing Remaining
Zone Equalization e Total Storage MG
ERCs (MG) Suppression (MG) (MG) (MG)
(MG)
Industrial 1,843 0.74
Naicomb 2.00 4.77 5.00" 0.23
. 5,071 2.03
Springs
Lovéféecl:ab 4,023 1.61
Uooer Crab 1.08 3.11 6.00" 2.89
bp 1,041 0.42
Creek
Lower Oaks 51 0.04
0.18 0.22 0.25 0.03
Upper Oaks 1 0.00
TOTAL 12,031 4.84 3.26 8.10 11.25 3.15

1. Assuming 2.0 MG from Sterling Hollow Tanks reserved for the Malcomb Springs and Industrial Zones
Fire Suppression Storage

Fire suppression storage is required for water systems that provide water for firefighting. All
residential homes were assumed to require a fire flow of at least 1,000 gpm for 2 hours.
Larger structures require larger fire flows with all fire flow requirements based on the
International Fire Code and fire marshal recommendations. Working with Joe Jarvis, the Fire
Marshall for Spanish Fork City, fire flows for the 50 largest buildings were identified (see
Appendix C). Existing fire flow requirements by pressure zone are presented in Table V-2 and
Table IV-3.

In addition, the water system should be managed so that the storage volume dedicated to fire
suppression is available to meet fire flow requirements whenever or wherever it is needed. This
can be accomplished by designating minimum storage tank water levels that provide reserve
storage equal to the fire suppression storage required. Even though it is important to utilize
equalization storage, typical daily water fluctuations in the tanks should not be allowed below
the minimum established levels except during fire or emergency situations.

Emergency Storage

DDW standards suggest that emergency storage be considered in the sizing of storage
facilities. Emergency storage is intended to provide a safety factor that can be used in the case
of unexpectedly high demands, pipeline failures, equipment failures, electrical power outages,
water supply contamination, or natural disasters. Analysis of Spanish Fork City's water usage
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TABLE IV-3

FIRE FLOW DEMAND BY PRESSURE ZONE

Zone Required Fire Flow Fire Flow Duration Fire Flow Volume
(gpm) (Hours) (MG)
Industrial 8,000 4
) 2.00
Malcomb Springs 6,000 4
Lower Crab Creek 4,500 4
1.08
Upper Crab Creek 4,000 4
Lower Oaks 1,500 2
0.18
Upper Oaks 1,500 2

records and comparison with the storage recommendations outlined in Utah Administrative
Code R309-510-8 suggest that Spanish Fork City has emergency storage included in the

eqgualization storage recommendation.

BUILD-OUT STORAGE REQUIREMENTS

The storage volumes required at build-out are based on the same equalization and fire

suppression requirements as were calculated for the existing conditions.

storage requirements at build-out are presented in Table IV-4.

The City’s future

TABLE IV-4
BUILD-OUT STORAGE REQUIREMENTS
RECOMMENDED STORAGE REQUIREMENTS EXISTING
— - - REMAINING
ZONE Ercs | Equalization | Fire Suppression [ Total STORAGE (MG)
(MG) (MG) (MG) (MG)
Industrial 8,658 3.46
alcomb 2.00 8.55 5.50" -3.05
: 7,722 3.09
Springs
Cold Springs | 5,195 2.08
Lower Crab
Creek 2,293 0.92 1.08 5.34 5.50" 0.16
Upper Crab
Creek 3,159 1.26
Lower Oaks 187 0.15
0.18 0.58 0.25 -0.33
Upper Oaks 234 0.19
TOTAL 27,448 11.16 3.26 14.47 11.25 -3.22

1. Assuming 2.5 MG from Sterling Hollow Tanks reserved for the Malcomb Springs and Industrial Zones
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STORAGE RECOMMENDATIONS

Currently, Spanish Fork City has 11.25 MG of storage and a calculated storage requirement of
8.10 MG. Even though there is a surplus of 3.15 MG, the Malcomb Tanks have a shortage and
the Sterling Tanks have a surplus. It is recommended that 2.5 MG of storage in the Sterling
Tanks be reserved for the Malcolm Springs and Industrial Zones.

Under build-out conditions, storage deficiencies are projected for both the Oaks Tanks and the
Malcolm Tanks. The state requirements for indoor equalization storage are quite conservative
according to the model. It is therefore recommended that the City consider asking the DDW
executive secretary for an exception from the equalization storage requirements. It is
recommended that the storage situation be monitored as development occurs. According to the
hydraulic model, a 5.0 MG storage tank replacing the Malcomb tanks when replacement is
necessary would be sufficient for build-out. At least a 0.6 MG storage tank should replace the
Oaks Tanks when they need replacement not only for increased equalization storage but also
for more efficient pump operation.
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CHAPTER V
DISTRIBUTION SYSTEM
EXISTING DISTRIBUTION SYSTEM
The distribution system consists of all pipelines, valves, fittings, and other appurtenances used
to convey water from the water sources and storage tanks to the water users. The existing

water system contains over 190 miles of distribution pipe ranging in size from 2 to 30 inches in
diameter. Figure V-1 shows distribution of pipes by diameter.

80

Length of Pipe (miles)
D
o

<4 4 6 8 10 12 14 16 18 20 21 24 30
Pipe Diameter (in)

FIGURE V-1: LENGTH OF PIPE CATEGORIZED BY DIAMETER

The distribution system is comprised of 6 pressure zones and is shown in Figures I-1 and I-3.
EXISTING DISTRIBUTION SYSTEM REQUIREMENTS

Utah Administrative Code R309-105-9(1) applies to existing systems approved prior to January
1, 2007 and requires that distribution systems be able to maintain 20 psi at all points in the
system during normal operating conditions and during conditions of fire flow and peak day
demand. R309-105-9(2) adds the following minimum water pressure constraints: (a) 20 psi
during conditions of fire flow and fire demand experienced during peak day demand; (b) 30 psi
during peak instantaneous demand; and (c) 40 psi during Peak Day Demand. R309 105-9(2)
applies to new systems approved after January 1, 2007 and to new areas or subdivisions of
existing systems. Most of Spanish Fork is subject to R309-105-9(1); however, new
developments will need to meet the criteria outlined by R309-105-9(2). The City prefers that the
distribution system maintains pressures between 50 and 125 psi at all customer connections in
the City under normal operating conditions including Peak Instantaneous, Peak Day, and
Average Day.

Spanish Fork City V-1 Drinking Water System Master Plan



Existing Peak Instantaneous Demand

Peak instantaneous demand is the highest demand on the peak day. The pipes in the
distribution system must be large enough to convey the peak instantaneous demand while
maintaining a pressure at connections between 50 and 125 psi. The peaking factor from the
peak day average flow to peak instantaneous flow was estimated to be 1.45 based on flow data
from the SCADA system (see Figure 11l-1). Applying this peaking factor of 1.45 to the peak day
demand gives a total existing peak instantaneous demand of 10,000 gpm.

Existing Peak Day Plus Fire Flow Demand

In accordance with DDW regulations, the distribution system must be capable of delivering fire
flow to a specified location within the system while supplying the peak day demand to the entire
distribution system and maintaining 20 psi minimum pressure at all delivery points within the
distribution system. A minimum fire flow demand of 1,000 gpm or more is required for all
demand nodes in the system. Other than a small percentage of fire hydrants, most of the
system can handle fire flows of at least 1,500 gpm. Larger fire flows are required at larger
structures throughout the system based on the International Fire Code and recommendations
from the Spanish Fork City Fire Marshall. The highest fire flow required in each zone is
presented in Table IV-3. All fire flows were simulated under peak day demand conditions (see
Chapter Ill for a complete explanation of peak day demand).

BUILD-OUT DISTRIBUTION SYSTEM REQUIREMENTS

The existing system requirements apply to the projected build-out system as well. As previously
noted, the City prefers that the distribution system maintain pressures between 50 and 125 psi
at all customer connections in the City under normal operating conditions and at least 20 psi
during a fire flow.

Build-Out Peak Instantaneous Demand

Assuming the same peaking factor of 1.45 applies to the build-out peak day demand gives a
build-out peak instantaneous demand of 23,200 gpm.

Build-Out Peak Day Demand Plus Fire Flow

Peak day demand projected for build-out is discussed in Chapter Il and presented by pressure
zone in Table 1lI-5. Once again, fire flow requirements for build-out conditions were unchanged
from the conditions previously described for the existing conditions.

COMPUTER MODEL

A computer model of the City's water distribution system was developed to analyze the
performance of the existing and future distribution system and to prepare solutions for existing
facilities that cannot meet the DDW criteria for water system pressures. The software used for
the model was EPANET 2.0. EPANET 2.0 is a computer program that models the hydraulic
behavior of piping networks. The pipe, tank, and valve data used to develop the model were
obtained from the GIS inventory water mains of the Spanish Fork City water system.

Computer models were developed for three phases of water system development. The first
phase was the development of a model of the existing system (existing model). This model was
used to calibrate the model and identify deficiencies in the existing system. A second model
developed was used to identify those corrections necessary to improve existing system
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deficiencies (corrected existing model). The third phase was the development of a future model
to indicate those improvements that will be necessary for the projected “build-out” condition
(future model).

MODEL COMPONENTS

The two basic elements of the computer model are pipes and nodes. A pipe is described by its
inside diameter, overall length, minor friction loss factors, and a roughness value associated
with friction head losses. A pipe can include elbows, bends, valves, pumps, and other
operational elements. The default Darcy-Weisbach roughness coefficient used in the model
was 1 milifeet, because of the abundance of old cast iron pipe. A coefficient of 0.1 was used on
other pipes known to be PVC. Nodes are the end points of a pipe and they can be categorized
as junction nodes or boundary nodes. A junction node is a point where two or more pipes meet,
where a change in pipe diameter occurs, or where flow is put in or taken out of the system. A
boundary node is a point where the hydraulic grade is known (a reservoir or PRV).

Pipe Network

As indicated previously, the pipe network layout was based upon the City’'s GIS inventory. The
computer model of the water distribution system is not an exact replica of the actual water
system, although efforts were made to make the model as complete and accurate as possible.
Pipeline locations used in the model are from the City's GIS inventory. Service laterals were not
included in the model and the locations of general valves are not represented in the model.
Every other pipeline that was included in the GIS inventory was included, including the fire
hydrant laterals and fire hydrants.

Demands

Water demands were located in the model based on billing data and billing address. The
average yearly demand was determined for each billing address, and then the billing addresses
were geocoded in order to link the demands to a physical location. Using GIS, the geocoded
demands in gallons per minute were then assigned to the closest model demand node. Future
demand was assigned to nodes in the future model which best represented the location of the
anticipated demand by ERC.

The billed average day demands assigned to the demand nodes were then multiplied by a
peaking factor that increased the total demand to the average day demand and peak day
demand calculated from DDW requirements (3,360 gpm for average day and 6,716 gpm for
peak day).

The pattern of how the demand changes over a 24 hour period is referred to as a diurnal or
daily demand curve. The diurnal curve for average day was developed using data from the
SCADA system and is shown in Figure V-2. The diurnal curve for peak day was developed
using the SCADA system and modified to represent a more aggressive peak day with a peak
instantaneous 1.45 times the peak day average. The peak day diurnal curve is presented in
Figure IlI-1. The diurnal curves are used by the model to change the demand at each demand
node for each time period to simulate how demand changes in the water system throughout the
day.

In summary, the billing data was used for accurate demand distribution, production data (DDW
standards) was used for demand volume, and data from the SCADA system was used to define
how the demand varies throughout the day.
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FIGURE V-2: AVERAGE DAY DIURNAL CURVE

Sources and Storage Tanks

The sources of water in the model are the wells and springs. Wells are represented with a
reservoir to represent the ground water, a pump with a pump curve, and a pipe representing the
pump column to the surface. Tank location, height diameter and volume are represented in the
model. The extended period model predicts the levels in the tanks as they fill from sources and
as they empty to meet demand in the system.

MODEL CALIBRATION

A water system computer model should be calibrated before it may be relied on to accurately
simulate the performance of the distribution system. Calibration is a comparison of the
computer results, field tests, and actual system performance. Field tests are accomplished by
performing fire flow tests and pressure tests on the system. When the computer model does
not match the field tests within an acceptable level of accuracy, the computer model is adjusted
to match field conditions.

The extended period model was run for several days with the demand curve repeating every 24
hours in order for the model to be compared to how the actual system performs. Key indicators
of the model performing correctly are the tanks filling and emptying in consistent and similar
patterns without running empty, and pumps turning on and off at similar times.

The model was calibrated successfully with the use of fire flow, pressure tests, and system
performance information from the SCADA system. Calibration data is found in Appendix D. Itis
recommended that City staff continue to conduct fire flow tests on an ongoing basis and review
SCADA information to refine the model calibration as system conditions change.
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ANALYSIS METHODOLOGY

The extended period EPANET 2.0 model was used to analyze the performance of the water
system with current and projected future demands. An extended period model is actually a
static model run many times, once for each time step. Like a movie is made up of individual
pictures put together in a time series, the results of the extended period model can be viewed
over time to watch how the system responds to changes in demand. The extended period
model was used to analyze the worst case conditions in the system, analyze system controls
and operation, analyze performance of the system over time, analyze system
recommendations, analyze the water system for system optimization recommendations, and
analyze the system for water quality.  System recommendations for existing conditions and
future conditions at build-out were checked with the extended period model to confirm
adequacy.

Three extreme operating conditions analyzed with the model were high pressure conditions,
peak instantaneous conditions, and peak day plus fire flow conditions. Each of these conditions
is a worst-case situation so the performance of the distribution system may be analyzed for
compliance with DDW and Spanish Fork City’s requirements. Each operating condition is
discussed in more detail below.

High Pressure Conditions

Low flow or static conditions are usually the worst case for high pressures in a water distribution
system. In the wintertime, water demand during night time hours is very low, tanks tend to be
nearly full, and movement of water through the system is minimal. Under these conditions, the
water system approaches a static condition and water pressure in the distribution system is
dependent only upon the elevation differences and pressure regulating devices. Another
condition similar to static condition that can also cause high pressures in the City's water system
occurs when demand is low and pumps and wells are on to fill storage tanks. During times of
low demand, the pumps increase the pressure in the system high enough to reverse the flow
coming from the tanks. The highest pressures are reached when pumps are on, tanks are
almost full, and demand is low. Both of these high pressure conditions were simulated with the
model. The City prefers that maximum pressures be kept below 125 psi.

Peak Instantaneous Demand Conditions

Peak Instantaneous demand conditions can sometimes be the worst-case scenario for low
pressures throughout a water distribution system. The water system reaches peak
instantaneous demand conditions during the hottest days of the summer when water use is the
highest. The high demand creates high velocities in the distribution pipes which reduces
pressure. DDW requires the pipes in the distribution system to be capable of delivering peak
instantaneous demand to the entire service area and maintain a minimum pressure of 30 psi at
any service connection within the distribution system. Usually, minimum pressures of 30 psi at
peak instantaneous demand are too low for customer satisfaction; hence, the City prefers a
minimum pressure of 50 psi under this condition.

Peak Day Demand Plus Fire Flow Conditions

Even though peak instantaneous conditions are the worst-case for the lowest pressure and
highest demand for the entire system, the peak day plus fire flow is often the worst-case
scenario for the lowest pressures for specific locations in the system. This condition occurs
when fire hydrants are being used on a day of high water demand. The distribution system
must be capable of delivering the required fire flow to the specified location within the system,
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while supplying the peak day demand to the entire distribution system. In accordance with the
recommendations from the Spanish Fork City Fire Marshal, the required fire flow of at least
1,000 gpm must be delivered while maintaining 20 psi minimum residual pressure at the
delivery point and to all service connections within the distribution system. In addition, specific
locations in the water system must have higher fire flows due to the nature of the development
in those areas. The highest fire flow applied in each pressure zone is in Table IV-3.

While the computer analysis is useful for providing an indication of the fire flow capacity, it
should not replace physical fire flow tests at fire hydrants as the primary method of determining
fire flow capacity.

CONTINUED USE OF THE COMPUTER PROGRAM

It is recommended that the City continue updating the model as the water system changes.
Below is a list of ways in which the model could help the City with water system management.
The computer model can assist City staff in determining:

Effect of new development on the system

Efficient system operation

Effect on the system if individual system facilities are added or taken out of service
Selection of pipe diameters and location of proposed water mains

Capacity of the water system to provide fire flows in specific areas

Water age for water quality monitoring

- - > - -

The computer model should be maintained for future use. Necessary data required for
continued use of the program are:

A The location, length, diameter, pipe material, and ground elevation at each end of
each new pipeline constructed

A Changes in water supply location and characteristics

A Location and demand for new connections

RESULTS

Generally speaking, the computer model showed that the distribution system performs quite well
in both existing and future scenarios. The only location with pressures less than 50 psi during
peak instantaneous demand conditions is at the top of Upper Oaks Zone. This can easily be
remedied by increasing the Spanish Oaks East PRV pressure setting to 110 psi. This also
resolves a fire flow issue at the highest fire hydrant in the Upper Oaks Zone.

The remaining system deficiencies are related to fire flow. The Spanish Fork City distribution
system contains a nhumber of 4-inch and 6-inch pipelines which may not supply adequate fire
flow. Also, a few older buildings in Spanish Fork City are not built to more recent buildings
codes. With these combinations of factors, a few buildings in Spanish Fork City are deficient in
terms of available fire flow. In general, the fire flow deficiencies can be resolved by installing
larger pipelines. Projects are recommended to increase the fire flow at several locations in the
system.

Several energy inefficiencies were identified by the extended period computer model. The
existing system is set up to pump a majority of the water to the Sterling Tanks elevation and
then allow the water to flow down to the lower pressure zones through PRVs. Significant
energy savings could be realized by using the water already at the highest pressure at the
lowest cost (Crab Creek Springs) for the highest zones. Then, instead of pumping water to a
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higher head when it is used at a low head anyway, use the lowest head water to meet the
lowest head demands. A significant portion of the system demand is at a lower head currently
and a majority of new development will also be at the lower elevations. Projects are
recommended to facilitate the reduction of inefficiencies in the drinking water system.

The model output primarily consists of the computed pressures at nodes and flow rates through
pipes. The model also provides additional data related to pipeline flow velocity and head loss to
help evaluate the performance of the various components of the distribution system. Results
from the model are available on a CD in Appendix E. Due to the large number of pipes and
nodes in the model, it is impractical to prepare a figure which illustrates pipe numbers and node
numbers. The reader should refer to the CD to review model output.

Recommendations for future pipelines, PRVs, and solutions to correct fire flow deficiencies are
given below under Distribution System Recommendations.

DISTRIBUTION SYSTEM RECOMMENDATIONS

Distribution system recommendations provide solutions for existing deficiencies and define
improvements to provide capacity for future growth. Recommendations are discussed in order
of priority.

Crab Creek Transmission Line

The first priority distribution recommendation is the Crab Creek transmission line. A second
transmission line down Spanish Fork Canyon connecting the spring sources and Sterling Hollow
storage tanks with the water system resolves several immediate issues. First, Cold Springs
needs a way to drain by gravity to ensure the springs do not backup and compromise water
guality. Second, the existing transmission line is having corrosion problems and has had
several failures in the recent past. The new Crab Creek transmission line will serve as a
redundant transmission line greatly reducing the risk of unexpectedly losing the City’s main
source of water and storage for an extended period of time. It will also allow the opportunity to
repair and rehabilitate the existing line without taking the spring sources and storage offline.
Dedicating the existing transmission line to Cold Springs allows the pressure to be reduced by
55 psi. Relieving the pressure in the aging pipe reduces the risk of pipe failure and reduces
water leakage. Third, with the new transmission line conveying higher pressure water from the
storage tanks, Cold Springs would be able to supply water to lower pressure zones in the
system by gravity. Eliminating the need to pump Cold Springs has the potential to save the City
over $100,000 a year in pumping costs. Fourth, the City will be able to use Cold Springs in the
pressurized irrigation system when it is not needed in the drinking water system. Currently Cold
Springs cannot be used in the drinking water system while the springs are being developed. It
would be more efficient to use Cold Springs in the pressurized irrigation system by gravity rather
than use more expensive water that has to be pumped once or twice.

Malcomb Transmission Projects

The new Crab Creek transmission line allows for a way to get the water to the City by gravity,
but there are a few additional projects that have to be completed to be able to disconnect Cold
Springs from the drinking water system and allow it to be used in the pressurized irrigation
system. In summary, the projects allow the Malcomb transmission line to switch from the 21 to
18-inch in Canyon Road to the 30 to 24-inch in Highway 6. This allows the 21 to 18-inch to be
used to gravity feed Cold Springs water to the lower pressurized irrigation system zone and
gives the Malcomb storage much needed transmission capacity to the Malcomb and Industrial
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Zone. This set of projects is called the Malcomb Transmission Projects. These projects are
identified in Table V-1 and are located on Figure V-3.

TABLE V-1

PROPOSED MALCOMB TRANSMISSION PROJECTS

MI'SP LOCATION DESCRIPTION PROJECT
Allows Cold Springs water
to be used in Pl system, Complete new 24-inch Crab Creek
Connects the system to the | Transmission Line. Disconnect the
3750 E Highway 6 Sterling Tanks with a new Malcomb tank outflow from the 21-inch
1 T .
(Malcomb Tanks) transmission line, Increases | line and connect to the downstream
the transmission capacity of | 30-inch line, Connect the upstream 30-
low pressure water to the in transmission line to the 21-inch line
lower pressure zones
Intersection of 3400 . L
2 E (Canyon Crest Isolation of 30-inch line ggﬁi;gesgﬁ'nlzﬁh Flzﬁl:gt?an?‘lr?v(\)/aE 6
Drive) and Highway 6 PP 9 y
Isolation of the 30-inch line Close or disconnect the 8-inch and 20-
while maintaining inch lines in 2550 E from 30-in pipeline
3 2550 E Highway 6 redundancy by connecting in Highway 6, connect the 8-in line to
the 8-inch and 20-inch the 20-in line using the existing PRV
pipelines. station
. . . . Close 8-inch pipeline in 750 S from the
4 750 S Highway 6 Isolation of 30-inch line 30-inch pipeline in Highway 6
. . . . Close the 8-inch pipeline in 500 S from
5 500 S Highway 6 Isolation of 30-inch line the 30-inch pipeline in Highway 6
Isolation of the 30-inch line Disconnect the 12-inch and 10-inch
Intersection of while maintaining pipelines from the 30-inch pipeline at
6 Highway 6 and redundancy by connecting the intersection of Center Street and
Center Street the 12-inch and 10-inch Highway 6. Connect the 12-inch line to
pipelines. the 10-inch line
7 200 N Highway 6 Isolation of 30-inch line Close the 12-in line in 200 N just west
of Highway 6
Provide redundancy and , . .
8 400 N Highway 6 improve fire flows to !nstall a qheck valve n the 8-inch line
. in 400 E just east of Highway 6
northeastern areas of City
. Close valve in 4-inch line in 100 E just
9 400 N 1000 E Zone boundary realignment south of 400 N
: Close valve on 12-inch line in 900 E
10 400 N 900 E Zone boundary realignment just south of 400 N
11 500 N 800 E Zone boundary realignment | Open Valve in 500 N just east of 800 E
12 600 N 900 E Zone boundary realignment | Open 8” Valve in 600 N near 900 E
Improve fire flow to Install 10-inch PRV at 500 E 200 S in
13 500 E 200 S southwestern portion of City, | 12-inch line. Disconnect the 18-inch

Allows Cold Springs water
to be used in the Pl system

transmission line and connect to the PI
system

Spanish Fork City

V-8

Drinking Water System Master Plan



HWY 77

HWY 115

®

18

55

52

53

(72) 8000 S

33 ),
11152 A
. —_
(%))
= 11
100 N
< 1 109 ) 8
|
17
CENTER ST |
6
I
(26Y(13
24
23
[
22
36
35

62

63

20
49

99

39

43

80

SPANISH FORK CITY
DRINKING WATER MASTER PLAN

FIGURE V-3

PROPOSED PROJECTS

N
0O 03 06 1.2
oy e
LEGEND

Existing Waterlines

Malcomb Transmission Project ID
Fire Flow Project ID

Cold Springs Transmission Project ID
Leak Detection and Repair Project ID
Future Expansion Project ID

Fire Flow Project

8-inch Future
Proposed Pipelines

12-inch Future
Proposed Pipelines

Future Zone Creation PRV
Future Expansion PRV

SISISISIQ)

» ® O

Future Proposed
Closed Pipe




Fire Flow Projects

The Spanish Fork City distribution system contains a number of 4-inch and 6-inch pipelines
which may not supply adequate fire flow. Also, a few older buildings in Spanish Fork City are
not built to more recent buildings codes. With these combinations of factors, a few buildings in
Spanish Fork City are deficient in terms of available fire flow. In general, the fire flow
deficiencies can be resolved by installing larger pipelines. Table V-2 lists projects and Figure V-
3 shows the location of projects which will resolve the identified fire flow deficiencies in the
system.

TABLE V-2
PROPOSED FIRE FLOW PROJECTS
MAP
D LOCATION DESCRIPTION PROJECT
300 W between 900 N Install 4,700 feet of 12-inch pipe in
14 and 1900 N and 900 N Imorove fire flows 300 W between 900 N and 1900 N
between 300 W and P and 1,400 feet of 12-inch pipe in 900
Main Street N between 300 W and Main Street
. Install 1,200 feet of 16-inch pipe in
15 Main Street between Improve fire flows Main Street between 1380 N and
1380 N and 1600 N
1600 N
Improve fire flows to . L
Industrial Park Drive industrial buildings along Install 1,050 feet (.)f 8-inch pipe in
. ; Industrial Park Drive between 45 N
between 45 N and 200 Industrial Park Drive and .
16 and 200 E and 1,600 feet of 8-inch
E and 200 E between 200 E and abandon the 4- ine in 200 E between 1300 N and
1300 N and 1750 N inch pipeline in 200 E under bIp
115 1750 N
. Install 700 feet of 10-inch pipe in
17 ggoEl\ﬁo Main Street at Improve fire flows from 1800 N and 150 E directly east
to 1800 N and Main Street
Provide backup fire flow and
18 300 E and 3100 N emergency capacity to and Inst_all a two-way PRV and meter
N . station
from Springville City
19 1550 W between 750 S E;O\gg? ?g(wgggcfg%gﬁg Install 1,650 feet of 12-inch pipe in
and 400 S bactty 1550 W between 750 S and 400 S
and the Sugar Factory
Improve fire flow pressure Install a 10-inch PRV at
2650 S Spanish Oaks ang raise o eratir? approximately 2650 S Spanish Oaks
20 Drive and 2400 S reSSUres vSithin tr?e Spanish Drive and adjust the Spanish Oaks
Spanish Oaks Drive ?)aks subdivision P East PRV located at about 2400 S
Spanish Oaks Drive to 110 psi

Cold Springs Transmission Projects

The Cold Springs Transmission Projects are projects that allow the Cold Springs water to gravity
feed into the drinking water system and at the same time allow additional available Cold Springs
water to overflow into the pressurized irrigation system. These projects are not needed until the
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projects include splitting the Lower Crab Creek Zone into two pressure zones. The lower
pressure zone will be supplied from Cold Springs by gravity. The proposed pressure zone
boundaries are shown on Figure V-4. The recommended pipes to be closed to create the new
Cold Springs Zone as well as the locations of the other Cold Springs Transmission projects are
shown on Figure V-3. Table V-3 shows the projects required to complete the connection of Cold
Springs to the drinking water system.

TABLE V-3
PROPOSED COLD SPRINGS TRANSMISSION PROJECTS
MAP
D LOCATION DESCRIPTION PROJECT
3750 E Highway 6 Connept C.old'Sprlngs ' _Connect thg 3Q-|nqh pipe to the 21-
21 (Malcomb Tanks) transmission line to deliver | inch transmission line to Malcomb
water to Malcomb Tanks Tanks with a control valve
Close pipes at 1620 S and 1410 E,
1700 S and 1410 E, 1470 S and 1410
E, 1240 S and 1410 E, 600 S and
Create the Cold Springs 1430 E, 500 S and 1420 E, 410 S
22 Cold Springs Zone Zone and 1420 E, 300 S and 1435 E,
Mountain View Drive and 1480 E, and
add 10-inch PRVs at Canyon Road
and 1400 E, and 120 S and 1750 E to
create the Cold Springs Zone
Intersection of 900 E Connec;t C.old.Sprlngs Connec_:t the 12—|nc.h pipe in 990 Eto
23 and Canvon Road transmission line to the the 18-inch transmission line in
y Cold Springs Zone Canyon Road
. Connect the 6-inch pipe to the North
Intersection of 1100 E Connec;t C.old.Sprmgs and the 8-inch pipe to the South to
24 transmission line to the : ST
and Canyon Road ; the 18-inch transmission line in
Cold Springs Zone
Canyon Road
River Bottoms Road {Egrecasﬁjt;ar;isnmlsssmn from Install 600 feet of 8-inch pipe in River
25 between Powerhouse transmissioﬂ Iinge to the Bottoms Road between Powerhouse
Road and 1800 S ; Road and 1800 S
Cold Springs Zone
Connect Cold Springs Connect 18-inch transmission line to
26 500 E 200 S transmission line to the Malcomb Springs Zone through 12-
Malcomb Springs Zone inch PRV

Pipeline Replacement Projects

It is recommended that the City continue developing and funding a pipeline replacement
program in order to systematically replace old pipelines that are smaller than 8-inches in
diameter during road resurfacing projects and other situations of convenience. Meter data
indicates that the City has a large amount of unaccounted water. It is recommended that in
addition to a program that replaces old pipelines, the City also fund a program for locating leaks.
It is likely the old pipes are also the leaky pipes. It is estimated that the drinking water system
has at least $13,000,000 of pipeline that is due for replacement and a total replacement cost of
$100,000,000. It is recommended that the City budget at least $500,000 to $1,000,000 a year
for pipeline replacement. It is known that the existing 30-inch transmission line has corrosion
problems. It is recommended that the pipeline be rehabilitated or replaced if necessary. Table
V-4 shows projects related to a pipe replacement and leak detection program in the City.
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TABLE V-4

PIPELINE REPLACEMENT PROJECTS

N:'SP LOCATION DESCRIPTION PROJECT
. Pipe replacement and leak : : : :
27 System wide detection program Identify leaking pipes in the system
: - . Line the 30-inch diameter Cold
o8 Highway 6 from Cold Leak repair in 30-inch Cold Springs transmission line to reduce

Springs to 750 S

Springs Transmission Line

leakage

Future Expansion Projects

Table V-5 lists the projects required to accommodate future population growth in the City, and
anticipated expansion of the City boundaries. In general the locations for the proposed future
projects follow future roads projects identified in the transportation master plan. The locations
descriptions are approximations based off of Spanish Fork’s road numbering system. Proposed
pipe sizes, locations and configurations should be checked with the hydraulic model before
approval. The projects are more for estimating cost of future expansion rather than dictating
future pipe size and alignment.

TABLE V-5

PROPOSED FUTURE EXPANSION PROJECTS

MAP
ID

LOCATION

PROJECT

2300 E between Canyon Road

Install 1,650 feet of 12-in pipe in 2300 E between Canyon

29 and 750 S Road and 750 S

30 Highway 6 between 750 S and Install 1,190 feet of 12-in pipe in Highway 6 between 750 S
2550 E and 2550 E

31 600 W between 3100 N and Install 3,440 feet of 12-in pipe in 600 W between 3100 N and
State Road 77 State Road 77

32 Highway 77 between 550 W Install 6,990 feet of 12-in pipe in Highway 77 between 550 W
and 2050 W and 2050 W

33 2050 W between 3800 N and Install 6,620 feet of 12-in pipe in 1150 W between 3050 N and
2400 N 2400

34 1000 N between 300 W and Install 3,670 feet of 12-in pipe in 1000 N between 300 W and
1120 W 1120 W

35 From 2300 S and 1100 E to Install 2,960 feet of 12-in pipe from 2300 S and 1100 E to
1400 E and 1870 S 1400 E and 1870 S

36 From 2350 S and 1100 E to Install 10,540 feet of 12-in pipe from 2350 S and 1100 E to
Volunteer Drive and Main Street | Volunteer Drive and Main Street

37 100 S between 1060 W and Install 4,170 feet of 12-in pipe in 100 S between 1060 W and

1850 W

1850 W

Spanish Fork City
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TABLE V-5

PROPOSED FUTURE EXPANSION PROJECTS

(CONTINUED)

MAP

D LOCATION PROJECT

38 1300 S between Mill Road and Install 3,260 feet of 12-in pipe in 1300 S between Mill Road
1200 W and 1200 W

39 3400 E from Highway 6 to 750 Install 3,480 feet of 12-in pipe in 3400 E between Highway 6 to
S 750 S
Woodland Hills Drive between Install 4,010 feet of 12-in pipe in Woodland Hills Drive

20 State Road 164 and South Field | between State Roads 164 and 198, and install 4,620 feet of
Road to 620 E and 620 E to 12-in pipe in South Field Road between State Road 198 and
3000 S 620 E and install 1,200 feet of 12-in pipe in 620 E to 3000 S

a1 From 620 E and South Field Install 3,500 feet of 12-in pipe from 620 E and South Field
Road to 2300 S and 1100 E Road to 2300 S and 1100 E

42 Canyon Crest Road between Install 1,350 feet of 12-in pipe in Canyon Crest Road between
2300 E and 2600 E 2300 E and 2600 E

43 River Bottoms Road from Install 600 feet of 8-in pipe in River Bottoms Road from
Powerhouse Road to 1800 S Powerhouse Road to 1800 S
1600 N between 300 W and Install 4,330 feet of 12-in pipe in 1600 N between 300 W and

44 1100 W, 1100 W and 900 W 1100 W, install 7,900 feet of 12-in pipe in 1100 W and 900 W
between 1600 N and 1000 N between 1600 N and 1000 N

45 1700 N between 500 W and Install 2,150 feet of 12-in pipe in 1700 N between 500 W and
1100 W 1100 W
2300 E between 1850 S and Install 1,020 feet of 12-in pipe in 2300 E from 1850 S to 2000

46
2000 S S

47 From 2350 S and 1100 E to Install 3,590 feet of 12-in pipe from 2350 S and 1100 E to
2300 S and 2300 E 2300 S and 2300 E

48 State Road 198 between South | Install 740 feet of 12-in pipe in State Road 198 between South
Field Road and 2225 S Field Road and 2225 S

49 End of Eagle Drive and nearby Install 970 feet of 8-in pipe between the end of Eagle Drive
reservoir parking lot and the reservoir parking lot

50 1700 W between State Road Install 2,360 feet of 12-in pipe in 1700 W between State Road
164 and 1400 S 164 and 1400 S

51 1100 E from 1200 N to 950 E Install 6,140 feet of 12-in pipe in 1100 E from 1200 N to 950 E
and 2500 N and 2500 N
2150 N between 1100 E and Install 1,920 feet of 12-in pipe in 2150 N between 1100 E and

52 . X
Chappel Drive Chappel Drive

53 1300 N between Chappel Drive | Install 2,900 feet of 12-in pipe in 1300 N between Chappel
to 1100 E Drive to 1100 E

54 1200 N from Chappel Drive to Install 1,560 feet of 12-in pipe in 1200 N from Chappel Drive to
1100 E and 1300 N 1100 E and 1300 N

55 From 1950 N on Williams Lane Install 3,700 feet of 12-in pipe connecting 1950 N on Williams

to 950 E and 2500 N

Lane to 950 E and 2500 N

Spanish Fork City
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TABLE V-5

PROPOSED FUTURE EXPANSION PROJECTS

(CONTINUED)

MAP

D LOCATION PROJECT

56 1420 E Extension to Install 1,480 feet of 12-in pipe in future extension of 1420 E to
Expressway Lane Expressway Lane

57 Expressway Lane between Install 2,890 feet of 12-in pipe in Expressway Lane between
State Road 51 and 2250 E State Road 51 and 2250 E
2250 E between Legacy Farms | Install 390 feet of 12-in pipe in 2250 E from Legacy Farms

58
Parkway and Expressway Lane | Parkway to Expressway Lane
Legacy Farms Parkway L

Install 7,650 feet of 12-in pipe in Legacy Farms Parkway

9 gitween 250 N and State Road between 250 N and State Road 51
400 N between Stahell Lane Install 3,170 feet of 12-in pipe in 400 N between Stahell Lane

60
and Legacy Farms Parkway and Legacy Farms Parkway

61 150 S between 2550 E and Install 2,850 feet of 12-in pipe in 150 S between 2550 E and
Railroad Railroad

62 3400 E along Railroad between | Install 2,910 feet of 12-in pipe in 3400 E and along the
750 S and 150 S Railroad between 750 S and 150 S

63 750 S between 3400 E and Install 1,320 feet of 12-in pipe in 750 S between 3400 E and
3100 E 3100 E

64 2300 S (relatively) between Install 3,310 feet of 12-in pipe in 2300 S between 2300 E and
2300 E and 1700 E 1700 E
From 2750 S a_nd 820 Eto Install 8,310 feet of 12-in pipe from 2750 S and 820 E to

65 Arrowhead Trail Street and Del i

Arrowhead Trail Street and Del Monte Road

Monte Road

66 1100 E and 1200 E between Install 4,790 feet of 12-in pipe in 1100 E and 1200 E between
3000 S and 2080 S 3000 S and 2080 E

67 From 1550 E and 2050 S to Install 1,280 feet of 12-in pipe from 1550 E and 2050 S to
1830 E and 2080 S 1830 E and 2080 S

68 From River Bottoms Road and Install 4,570 feet of 12-in pipe from River Bottoms Road and
3100 E to 2300 E and 2030 S 3100 E to 2300 E and 2030 S

69 3000 S between 2300 E and Install 8,010 feet of 12-in pipe in 3000 S between 2300 E and
620 E 620 E

70 1800 W along I-15 between Install 5,570 feet of 12-in pipe in 1800 W and along 1-15
3000 S and 900 S between 3000 S and 900 S

71 1300 S between 1200 W and Install 2,770 feet of 12-in pipe in 1300 S between 1200 W and
1800 W 1800 W

72 3000 S between 1000 W and Install 10,400 feet of 12-in pipe in 3000 S between 1000 W
2200 W and 2200 W

73 From 2200 W and 3000 S to Install 5,530 feet of 12-in pipe in From 2200 W and 3000 S to
1950 W and 900 S 1950 W and 900 S

74 900 S between 2000 W and Install 4,380 feet of 12-in pipe in 900 S between 2000 W and

1400 W

1400 W

Spanish Fork City
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TABLE V-5

PROPOSED FUTURE EXPANSION PROJECTS

(CONTINUED)

MAP

D LOCATION PROJECT
75 From 900 S and 2500 W to 100 | Install 4,510 feet of 12-in pipe in From 900 S and 2500 W to
S and 2000 W 100 S and 2000 W
76 1550 W between 300 S and 100 | Install 1,660 feet of 12-in pipe in 1550 W between 300 S and
S 100 S
,y From 100 S and 1850 W to 400 | Install 4,670 feet of 12-in pipe from 100 S and 1850 W to 400
N and 1230 W N and 1230 W
-8 400 N between 1230 W and Install 2,170 feet of 12-in pipe in 400 N between 1230 W and
700 W 700 W
79 From 1230 W and 400 N to Install 3,410 feet of 12-in pipe from 1230 W and 400 N to 1000
1000 N and 700 W N and 700 W
80 Eagle Drive and Hawk Drive Install 8-in PRV on west side of Eagle Drive and Hawk Drive
intersection intersection
81 Canyon Crest Drive and 2300 E | Install 10-in PRV on east side of Canyon Crest Drive and 2300
intersection E intersection (See project 42)
82 South Field Road and State Install 10-in PRV on east side of South Field Road and State
Road 198 intersection Road 198 intersection (See project 40)
83 750 S and 3400 E intersection !nstall 1Q—|n PRV on gouth side of 750 S and 3400 E
intersection (See project 39)
84 Mill Road and State Road 164 Install 10-in PRV on southwest side of Mill Road and State
intersection Road 164 intersection
85 1300 S and 900 W Install 10-in PRV at 1300 S and 900 W (See project 38)
86 900 S and 1400 W intersection !nstall 1Q—|n PRV on east side of 900 S and 1400 W
intersection
87 100 S and 1320 W intersection !nstall 1Q-|n PRV on \_/vest side of 100 S and 1320 W
intersection (See project 37)
88 | 400 N and 700 W Install 6-in PRV in 400 N and 700 W
89 Expressway Lane and State Install 10-in PRV on east side of Expressway Lane and State
Road 51 intersection Road 51 intersection
90 2300 S and 1100 E Install 10-in PRV at 2300 S and 1100 E (See project 36)
91 2550 E and 150 N intersection Install 10-in PRV at 2550 E and 150 N intersection
92 1830 E and 2080 S Install 10-in PRV at 1830 E and 2080 S (See project 67)
93 Legacy Farms Parkway and Install 10-in PRV at Legacy Farms Parkway and State Road
State Road 51 51 (See project 59)
94 750 E and 2650 S Install 10-in PRV at 750 E and 2650 S (See project 65)
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CHAPTER VI
CAPITAL IMPROVEMENTS PLAN

Throughout the master planning process, the three main components of the City’s water system
(source, storage, and distribution) were analyzed to determine the system’s ability to meet
existing demands and also the anticipated future demands at build-out. Each of the system
deficiencies identified in the master planning process and described previously in this report
were presented in an alternatives workshop with City staff. Possible solutions were discussed
for each of the identified system deficiencies as well as possible solutions for maintenance and
other system needs not identified in the system analysis. After the workshop, HAL studied the
feasibility of the solution alternatives and developed conceptual costs.

One important method of paying for system improvements is through impact fees. Impact fees
are collected from new development and should only be used to pay for system improvements
related to new development. For this reason it is important to identify which projects are related
to resolving existing deficiencies, and which projects are related to providing anticipated future
capacity for new development.

PRECISION OF COST ESTIMATES
When considering cost estimates, there are several levels or degrees of precision, depending

on the purpose of the estimate and the percentage of detailed design that has been completed.
The following levels of precision are typical:

Type of Estimate Precision
Master Planning +50%
Preliminary Design +30%
Final Design or Bid +10%

For example, at the master planning level (or conceptual or feasibility design level), if a project
is estimated to cost $1,000,000, then the precision or reliability of the cost estimate would
typically be expected to range between approximately $500,000 and $1,500,000. While this
may seem very imprecise, the purpose of master planning is to develop general sizing, location,
cost, and scheduling information on a number of individual projects that may be designed and
constructed over a period of many years. Master planning also typically includes the selection
of common design criteria to help ensure uniformity and compatibility among future individual
projects. Details such as the exact capacity of individual projects, the level of redundancy, the
location of facilities, the alignment and depth of pipelines, the extent of utility conflicts, the cost
of land and easements, the construction methodology, the types of equipment and material to
be used, the time of construction, interest and inflation rates, permitting requirements, etc., are
typically developed during the more detailed levels of design.

At the preliminary or 10% design level, some of the aforementioned information will have been
developed. Major design decisions such as the size of facilities, selection of facility sites,
pipeline alignments and depths, and the selection of the types of equipment and material to be
used during construction will typically have been made. At this level of design the precision of
the cost estimate for a $1,000,000 project would typically be expected to range between
approximately $700,000 and $1,300,000.

After the project has been completely designed, and is ready to bid, all design plans and
technical specifications will have been completed and nearly all of the significant details about
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the project should be known. At this level of design, the precision of the cost estimate for the
same $1,000,000 project would typically be expected to range between approximately $900,000
and $1,100,000.

SYSTEM IMPROVEMENT PROJECTS

As discussed in previous chapters, several source, storage and distribution system deficiencies
were identified during the system analysis. Project costs for water system improvements are
presented in Table VI-1 with the associated project number shown in Figure V-3. The projects
are summarized by type in Table VI-2. Each recommendation includes a conceptual cost
estimate for construction.

Unit costs for the construction cost estimates are based on conceptual level engineering.
Sources used to estimate construction costs include:

1. “Means Heavy Construction Cost Data, 2011"
2. Price quotes from equipment suppliers
3. Recent construction bids for similar work

All costs are presented in 2011 dollars. Recent price and economic trends indicate that future
costs are difficult to predict with certainty. Engineering cost estimates provided in this study
should be regarded as conceptual level for use as a planning guide. Only during final design
can a definitive and more accurate estimate be provided for each project. A cost estimate
calculation for each project is provided in Appendix C. All Malcomb Transmission Projects, Fire
Flow Projects, and Cold Springs Transmission Projects are recommended to be completed in O
to 5 years.

TABLE VI-1
CAPITAL IMPROVEMENT PROJECTS

TYPE ID RECOMMENDED PROJECT COST

Crab Creek

Transmission Complete new 24-inch Crab Creek Transmission Line $3,000,000

1 Disconnect the Malcomb tank outflow from the 21-inch

Malcomb line and connect to the downstream 30-inch line, $18.000
Transmission Projects Connect the upstream 30-in transmission line to the 21- !
inch line
Malcomb 2 Close the 24-inch pipeline in 3400 E from the 30-inch No Cost
Transmission Projects pipeline in Highway 6

Close or disconnect the 8-inch and 20-inch lines in 2550
3 E from 30-in pipeline in Highway 6, connect the 8-in line $65,000
to the 20-in line using the existing PRV station

Malcomb
Transmission Projects

Malcomb Close 8-inch pipeline in 750 S from the 30-inch pipeline

Transmission Projects in Highway 6 No Cost

Malcomb Close the 8-inch pipeline in 500 S from the 30-inch

Transmission Projects pipeline in Highway 6 No Cost
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TABLE VI-1

CAPITAL IMPROVEMENT PROJECTS

(CONTINUED)

TYPE ID RECOMMENDED PROJECT COST
Malcomb Disconnect the 12-inch and 10-inch pipelines from the
Transmission Proiects 6 30-inch pipeline at the intersection of Center Street and $6,000
J Highway 6. Connect the 12-inch line to the 10-inch line
Malcomb Co : :
Transmission Projects 7 Close the 12-in line in 200 N just west of Highway 6 No Cost
Malcomb 8 Install a check valve in the 8-inch line in 400 E just east $2 000
Transmission Projects of Highway 6 ’
Malcomb L . .
Transmission Projects 9 Close valve in 4-inch line in 100 E just south of 400 N No Cost
Malcomb : . .
Transmission Projects 10 | Close valve on 12-inch line in 900 E just south of 400 N No Cost
Malcomb . .
Transmission Projects 11 | Open Valve in 500 N just east of 800 E No Cost
Malcomb , .
Transmission Projects 12 Open 8” Valve in 600 N near 900 E No Cost
Malcomb Install I_DRV at 500 E 2_00 S in 12-inch line. Disconnect
Transmiission Projects 13 | the 18-inch transmission line and connect to the PI $45,000
system
Install 4,700 feet of 12-inch pipe in 300 W between 900
. . N and 1900 N and 1,400 feet of 12-inch pipe in 900 N
e o FrofEs s I between 300 W and Main Street (73% attributed to $939,000
future growth)*
. . Install 1,200 feet of 16-inch pipe in Main Street between
e o FrofEs s = 1380 N and 1600 N (88% attributed to future growth)* $211,000
Install 1,050 feet of 8-inch pipe in Industrial Park Drive
. : between 45 N and 200 E and 1,600 feet of 8-inch pipe
Pl Sleny [Pre e 1 in 200 E between 1300 N and 1750 N (80% attributed $326,000
to future growth)*
Install 700 feet of 10-inch pipe in from 1800 N and 150
Fire Flow Projects 17 E directly east to 1800 N and Main Street (16% $96,000
attributed to future growth)*
Fire Flow Projects 18 | Install a two-way PRV and meter station $41,000
. : Install 1,650 feet of 12-inch pipe in 1550 W between
Pl Aoy [Pre e 1 750 S and 400 S (90% attributed to future growth)* $254,000
Install a PRV at approximately 2650 S Spanish Oaks
Fire Flow Projects 20 Drive and adjust the Spanish Oaks East PRV located at $43 000

about 2400 S Spanish Oaks Drive to 100 psi (100%
attributed to future growth)*

* Percentage of the project attributed to future growth was determined by comparing peak flows in the
existing and future models
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TABLE VI-1

CAPITAL IMPROVEMENT PROJECTS

(CONTINUED)

TYPE ID RECOMMENDED PROJECT COST
Cold Springs 21 Connect the 30-inch pipe to the 21-inch transmission $63.000
Transmission Projects line to Malcomb Tanks with a control valve !
Close pipes at 1620 S and 1410 E, 1700 S and 1410 E,
1470 S and 1410 E, 1240 S and 1410 E, 600 S and
Cold Springs 22 1430 E, 500 S and 1420 E, 410 S and 1420 E, 300 S $86.000
Transmission Projects and 1435 E, Mountain View Drive and 1480 E, and add ’
PRVs at Canyon Road and 1400 E, and 120 S and
1750 E to create the Cold Springs Zone
Cold Springs 23 Connect the 12-inch pipe in 900 E to the 18-inch $2 000
Transmission Projects transmission line in Canyon Road ’
Cold Sprinas Connect the 6-inch pipe to the North and the 8-inch pipe
d >prings 24 | to the South to the 18-inch transmission line in Canyon $1,000
Transmission Projects
Road
Cold Springs o5 Install 600 feet of 8-inch pipe in River Bottoms Road $74.000
Transmission Projects between Powerhouse Road and 1800 S ’
Cold Springs 26 Connect 18-inch transmission line to Malcomb Springs $58.000
Transmission Projects Zone through 12-inch PRV ’
Leak detection and dentif d ir leaki . in th
repair 27 Identify and repair leaking pipes in the system $200,000
Line 30-inch Cold . : : . .
. g Line the 30-inch diameter Cold Springs transmission
Springs 'II'_rizr:]lgsmlssmn 223 line to reduce leakage $1,350,000
Future Expansion Install 1,650 feet of 12-in pipe in 2300 E between
Projects 29 Canyon Road and 750 S $254,000
Future Expansion Install 1,190 feet of 12-in pipe in Highway 6 between
Projects =l 750 S and 2550 E $183,000
Future Expansion Install 3,440 feet of 12-in pipe in 600 W between 3100 N
Projects < and State Road 77 $529,000
Future Expansion Install 6,990 feet of 12-in pipe in Highway 77 between
Projects 32 | 550 W and 2050 W $1,076,000
Future Expansion Install 6,620 feet of 12-in pipe in 1150 W between 3050
Projects e N and 2400 $1,019,000
Future Expansion Install 3,670 feet of 12-in pipe in 1000 N between 300 W
Projects = and 1120 W $565,000
Future Expansion 35 Install 2,960 feet of 12-in pipe from 2300 S and 1100 E $456,000

Projects

to 1400 E and 1870 S
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TABLE VI-1

CAPITAL IMPROVEMENT PROJECTS

(CONTINUED)

TYPE ID RECOMMENDED PROJECT COST
Future Expansion Install 10,540 feet of 12-in pipe from 2350 S and 1100 E
Projects =9 to Volunteer Drive and Main Street $1,622,000
Future Expansion Install 4,170 feet of 12-in pipe in 100 S between 1060 W
Projects o and 1850 W $642,000
Future Expansion Install 3,260 feet of 12-in pipe in 1300 S between Mill
Projects = Road and 1200 W $502,000
Future Expansion Install 3,480 feet of 12-in pipe in 3400 E between
Projects = Highway 6 to 750 S $536,000
Install 4,010 feet of 12-in pipe in Woodland Hills Drive
Future Expansion between State Roads 164 and 198, and install 4,620
Pro'el(D:ts 40 | feet of 12-in pipe in South Field Road between State $1,513,000
J Road 198 and 620 E and install 1,200 feet of 12-in pipe
in 620 E to 3000 S
Future Expansion Install 3,500 feet of 12-in pipe from 620 E and South
Projects 4 Field Road to 2300 S and 1100 E $539,000
Future Expansion Install 1,350 feet of 12-in pipe in Canyon Crest Road
Projects e between 2300 E and 2600 E $208,000
Future Expansion 43 Install 600 feet of 8-in pipe in River Bottoms Road from $74.000
Projects Powerhouse Road to 1800 S !
Install 3,820 feet of 12-in pipe in 1600 N between 300 W
Future Expansion a4 and 1100 W, install 3,610 feet of 12-in pipe in 1100 W $1.805.000
Projects between 1600 N to 2400 N, and install 4,300 feet of 12- ' ’
in pipe in 2400 N between 1100 W and 2050 W
Future Expansion Install 2,150 feet of 12-in pipe in 1700 N between 500 W
Projects 49 and 1100 W $331,000
Future Expansion Install 1,020 feet of 12-in pipe in 2300 E from 1850 S to
Projects 49 2000 S $157,000
Future Expansion Install 3,590 feet of 12-in pipe from 2350 S and 1100 E
Projects & to 2300 S and 2300 E $553,000
Future Expansion Install 740 feet of 12-in pipe in State Road 198 between
Projects 3 South Field Road and 2225 S $114,000
Future Expansion Install 970 feet of 8-in pipe between the end of Eagle
Projects <) Drive and the reservoir parking lot $119,000
Future Expansion Install 2,360 feet of 12-in pipe in 1700 W between State
Projects el Road 164 and 1400 S $363,000
Future Expansion Install 6,140 feet of 12-in pipe in 1100 E from 1200 N to
Projects = 950 E and 2500 N $945,000
Future Expansion Install 1,920 feet of 12-in pipe in 2150 N between 1100
Projects 2 E and Chappel Drive $295,000
Future Expansion Install 2,900 feet of 12-in pipe in 1300 N between
Projects & Chappel Drive to 1100 E $446,000
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TABLE VI-1

CAPITAL IMPROVEMENT PROJECTS

(CONTINUED)

TYPE ID RECOMMENDED PROJECT COST
R i s
e ceas | 5 | Willams Lane 10 950 F and 2500N " | $569,000
Futurper(I)Ejzginsion 56 ;nfztg”Eliﬁngﬁzts ZIN zi—ifazige in future extension of $228.000
| 7 | et arne | suso
Future Expansion 58 Install 390 feet of 12-in pipe in 2250 E from Legacy $60.000

Projects Farms Parkway to Expressway Lane !

e oees | 3 | boween 250 N and State Road sL Y | $1,177,000
FuturPe Expansion 60 Install 3,170 feet of 12-in pipe in 400 N between Stahell $950,000
rojects Lane and Legacy Farms Parkway
Futursrtljzjzg?snsion 61 ?nséagéifo?dfeet of 12-in pipe in 150 S between 2550 E $439,000
e | 62 | Raihoad between 750 S ana 1505 | $448,000
FUturISr(I)Ej)é?:?snSion 63 ;rlnséaéll%),géo feet of 12-in pipe in 750 S between 3400 E $203,000
Futurléar(I)Ej)éE):%nsion 64 :Enztr?(ljl i,730100éeet of 12-in pipe in 2300 S between 2300 $509,000
" praocts | 65 | Amowhead Tral Street and el Monte Road | | $1279,000
" eraocts | % | botweon 3000 S and 2080F o0 | 8737.000
Futurper(I)Esz?Snsion 67 lgsltglzlsé,éS:nLegggglsz-in pipe from 1550 E and 2050 S $197.000
Futurléar(I)Ej)éE):%nsion 68 rnséaéllt,géotgegg 81(‘) 1EZ;?] giggsfgog River Bottoms Road $703,000
Futurgﬂl)ijzggnsion 69 :Enztr?(ljl 2,2001% feet of 12-in pipe in 3000 S between 2300 $1,233,000
Futurper(I)Ejzginsion 70 Lnestt;\g e5r;537(§)023e§t g:] 3296% pSipe in 1800 W and along I-15 $857,000
Futursrtljzjzg?snsion 71 {/T/S;?]l:jzlggg I/(\a/et of 12-in pipe in 1300 S between 1200 $426,000
Futursrtljzjzg?snsion 72 {/T/s;arlllljlzoz,ggmeet of 12-in pipe in 3000 S between 1000 $1,601,000
FUturISr(IJEj)é?:?snSion 3 I?’noséglI85£3109f5e0e:/\t/);ﬁ—210%ip5e i From 2200 Wand SO
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TABLE VI-1
CAPITAL IMPROVEMENT PROJECTS
(CONTINUED)

TYPE ID RECOMMENDED PROJECT COST
Future Expansion Install 4,380 feet of 12-in pipe in 900 S between 2000 W

Projects e and 1400 W $674,000
Future Expansion Install 4,510 feet of 12-in pipe in From 900 S and 2500

Projects = W to 100 S and 2000 W $694,000
Future Expansion Install 1,660 feet of 12-in pipe in 1550 W between 300 S

Projects v and 100 S $255,000
Future Expansion Install 4,670 feet of 12-in pipe from 100 S and 1850 W

Projects vy to 400 N and 1230 W $719,000
Future Expansion Install 2,170 feet of 12-in pipe in 400 N between 1230 W

Projects - and 700 W $334,000
Future Expansion Install 3,410 feet of 12-in pipe from 1230 W and 400 N

Projects e to 1000 N and 700 W $525,000
Future Expansion Install 8-in PRV on west side of Eagle Drive and Hawk

Projects &t Drive intersection $31,000
Future Expansion 81 Install 10-in PRV on east side of Canyon Crest Drive $43.000

Projects and 2300 E intersection (See project 42) !
Future Expansion 82 Install 10-in PRV on east side of South Field Road and $43.000

Projects State Road 198 intersection (See project 40) !
Future Expansion 83 Install 10-in PRV on south side of 750 S and 3400 E $43.000

Projects intersection (See project 39) !
Future Expansion Install 10-in PRV on southwest side of Mill Road and

Projects e State Road 164 intersection $43,000
Futurper(I)EjZE):?snsmn 85 | Install 10-in PRV at 1300 S and 900 W (See project 38) $43,000
Future Expansion Install 10-in PRV on east side of 900 S and 1400 W

Projects &9 intersection $43,000
Future Expansion 87 Install 10-in PRV on west side of 100 S and 1320 W $43.000

Projects intersection (See project 37) !
Future Expansion : :

i e 88 | Install 6-in PRV in 400 N and 700 W $28,000
Future Expansion 89 Install 10-in PRV on east side of Expressway Lane and $43.000
Projects State Road 51 intersection ’
Futurper(I)EjZE):?snsmn 90 Install 10-in PRV at 2300 S and 1100 E (See project 36) $43,000
FuturPe Expansmn 91 Install 10-in PRV at 2550 E and 150 N intersection $43,000

rojects
Futursrtljzjzg?snsmn 92 | Install 10-in PRV at 1830 E and 2080 S (See project 67) $43,000
Future Expansion 93 Install 10-in PRV at Legacy Farms Parkway and State $43.000
Projects Road 51 (See project 59) !
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TABLE VI-1
CAPITAL IMPROVEMENT PROJECTS
(CONTINUED)

TYPE ID RECOMMENDED PROJECT COST
F“t“rsr('fj’éf’:f‘sns'on 94 | Install 10-in PRV at 750 E and 2650 S (See project 65) $43,000
Cold Springs Fill in the Cold Springs Pond and develop the entire
Development 2 spring for use in the drinking water system $2,500,000
Make Water Right 9% Clean up drinking water system water rights and make $100 000
Changes sure all source capacities match available water rights ’
Develop new well sources for backup and redundancy
Develop New wells 97 | & future grawth $3,780,000
5.0 MG Malcomb .
Tanks Replacement 98 Replace the Malcomb Tanks with a 5.0 MG Tank $4,050,000
0.6 MG Oaks Tanks .
Replacement 99 Replace the Oaks Tanks with a 0.6 MG Tank $810,000
System Planning Update the Model and Master Plan as needed, and
Updates 0 update the Impact Fees annually $248,013
TABLE VI-2
CAPITAL IMPROVEMENT PROJECT SUMMARY
TYPE DESCRIPTION TCOOTQ.II.‘
Crab Creek o .
e . New transmission line from Cold Springs to the Upper Crab
'Fl;ransm|55|on Line Creek Zone to allow Cold Springs to gravity flow $3,000,000
roject
Malcomb Projects to increase transmission capacity from the
Transmission Malcomb Tanks and allow Cold Springs to supply the lower $136,000
Projects pressurized irrigation zone by gravity.
Fire Flow Projects Projects to resolve fire flow deficiencies $1,910,000
Cold Springs Projects to allow Cold Springs to supply both the drinking
Transmission water and pressurized irrigation system by gravity which $284,000
Projects includes the creation of the Cold Springs Zone
Leak Detection & Leak detection program and specific projects to eliminate $1.550.000
Repair lost water due to leaks in the system ' ’
Future Expansion Projects to increase the system capacity to meet future
Projects expansion demands $43,032,013
TOTAL $49,912,013
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FUNDING OPTIONS

Funding options for the recommended projects, in addition to water use fees, could include
general obligation bonds, revenue bonds, State/Federal grants and loans, and impact fees. In
reality, the City may need to consider a combination of these funding options. Currently, the City
is making the final payment this fiscal year on an older water revenue bond. The City has a new
20-year water revenue bond for the new Crab Creek Transmission Line (Map ID 1). Details of
the bond are found in Appendix C. The following discussion describes funding options.

General Obligation Bonds

This form of debt enables the City to issue general obligation bonds for capital improvements
and replacement. General Obligation (G.0.) Bonds would be used for items not typically
financed through the Water Revenue Bonds (for example, the purchase of water source to
ensure a sufficient water supply for the City in the future). G.O. bonds are debt instruments
backed by the full faith and credit of the City which would be secured by an unconditional pledge
of the City to levy assessments, charges or ad valorem taxes necessary to retire the bonds.
G.O. bonds are the lowest-cost form of debt financing available to local governments and can
be combined with other revenue sources such as specific fees, or special assessment charges
to form a dual security through the City’'s revenue generating authority. These bonds are
supported by the City as a whole, so the amount of debt issued for the water system is limited to
a fixed percentage of the real market value for taxable property within the City.

Revenue Bonds

This form of debt financing is also available to the City for utility related capital improvements.
Unlike G.O. bonds, revenue bonds are not backed by the City as a whole, but constitute a lien
against the water service charge revenues of a Water Utility. Revenue bonds present a greater
risk to the investor than do G.O. bonds, since repayment of debt depends on an adequate
revenue stream, legally defensible rate structure /and sound fiscal management by the issuing
jurisdiction. Due to this increased risk, revenue bonds generally require a higher interest rate
than G.O. bonds, although currently interest rates are at historic lows. This type of debt also
has very specific coverage requirements in the form of a reserve fund specifying an amount,
usually expressed in terms of average or maximum debt service due in any future year. This
debt service is required to be held as a cash reserve for annual debt service payment to the
benefit of bondholders. Typically, voter approval is not required when issuing revenue bonds.

State/Federal Grants and Loans

Historically, both local and county governments have experienced significant infrastructure
funding support from state and federal government agencies in the form of block grants, direct
grants in aid, interagency loans, and general revenue sharing. Federal expenditure pressures
and virtual elimination of federal revenue sharing dollars are clear indicators that local
government may be left to its own devices regarding infrastructure finance in general. However,
state/federal grants and loans should be further investigated as a possible funding source for
needed water system improvements.

It is also important to assess likely trends regarding federal and state assistance in
infrastructure financing. Future trends indicate that grants will be replaced by loans through a
public works revolving fund. Local governments can expect to access these revolving funds or
public works trust funds by demonstrating both the need for and the ability to repay the
borrowed monies, with interest. As with the revenue bonds discussed earlier, the ability of
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infrastructure programs to wisely manage their own finances will be a key element in evaluating
whether many secondary funding sources, such as federal and state loans, will be available to
the City.

Impact Fees

Impact fees can be applied to water related facilities under the Utah Impact Fees Act. The Utah
Impacts Fees Act is designed to provide a logical and clear framework for establishing new
development assessments. It is also designed to establish the basis for the fee calculation
which the City must follow in order to comply with the statute. However, the fundamental
objective for the fee structure is the imposition on new development of only those costs
associated with providing or expanding water infrastructure to meet the capacity needs created
by that specific new development. The following information on reimbursement for pipelines
over 8-inch and existing remaining capacity is provided to the City to aid in the calculation of
impact fees. It is recommended that the impact fee calculation be updated annually.

Reimbursement for Pipelines over 8-inch

The City requires that a developer be responsible to install the minimum size pipe in a new
development. If the pipe size recommended by the model and Master Plan is a larger diameter
pipe to accommodate future growth then it is recommended that the City require the developer
to install the larger pipeline. It is also recommended that the developer be reimbursed the
difference between the larger pipe cost and the cost of minimum sized pipe (8 inch) as shown in
Table VI-3. An estimated reimbursement cost over the next 10 years for growth related pipeline
capacity above 8-inch is listed in Table VI-4 with an ID of A.

TABLE VI-3
PERCENTAGE OF PIPELINE COST RELATED TO GROWTH
PIPE SIZE COST IF__’(E)I(?)_II:INEAL %RCEII_?E_I\_/I\E/'I[')H
8 inch $91/ft 0%
10 inch $102/1t 11%
12 inch $114/ft 20%
16 inch $130/1t 30%
18 inch $148/1t 39%
20 inch $157/ft 42%
24 inch $186/ft 51%
30inch $248/ft 63%
36 inch $328/ft 2%
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Existing Remaining Capacity

The Utah Impact Fees Act allows for the calculation of Impact Fees based on an estimated cost
of existing system capacity that will be recouped by future development. The following is an
estimate of remaining capacity in the existing drinking water source, storage and distribution
system.

Source. The remaining capacity of source for the Drinking Water System was
calculated based on the level of service Design Criteria presented in Table I-1 and I-2. The level
of service for source is 0.56 gpm per ERC with a total existing system source requirement of
6,716 gpm. Table 1lI-2 shows the total of existing sources as 10,400 gpm. Because the 1700
East Well is needed as a pressurized irrigation source, this reduces the existing capacity to
8,700 gpm. Subtracting the existing source requirement of 6,716 gpm from the existing capacity
leaves 1,984 gpm capacity or 3,543 ERCs.

Storage. The remaining capacity of storage for the drinking water system was
calculated based on the level of service Design Criteria presented in Table I-1 and IV-2.
Currently, the City has no remaining capacity in any of the existing storage tanks except for the
new 5 MG Sterling Hollow Tank which currently has 3.15 MG of storage capacity remaining or
7,875 ERCs. At the time the Sterling Hollow Tank was constructed, the City did not have a
storage deficiency, so it was 100% built for future growth. The 5 MG Sterling Hollow Tank is
listed in Table VI-4 with an ID of B.

Distribution System. The capacity for the distribution system was calculated based on
the level of service Design Criteria presented in Table I-1. Using the existing extended period
hydraulic model for the drinking water system, the demand was increased until the existing
system reached unacceptable performance during peak instantaneous demand. Unacceptable
performance was defined as a minimum normal operating pressure of 50 psi. The highest
elevations in each zone reaching 50 psi corresponded to a maximum system-wide pressure
reduction during peak instantaneous demand of 20 psi caused by high velocities. The
maximum capacity of the existing drinking water system was determined to be 22,300 ERCs.
Given the existing demand on the system of 12,031 ERCs, the remaining capacity of the
distribution system is 10,269 ERCs or 46%.

Summary of Impact Fee Related Projects

Table VI-4 shows impact fee eligible projects that Spanish Fork City has recently completed or
anticipates completing in the next ten years. The percent impact fee eligible column is the
current remaining capacity available to new development for the existing projects and the
anticipated percentage of the proposed projects attributed to new development. Projects
already constructed have letter IDs. Master Plan recommended projects have Map ID numbers
from Table VI-1.

TABLE VI-4
IMPACT FEE RELATED PROJECTS
% IMPACT FEE
ID DESCRIPTION ELIGIBLE TOTAL COST
Maple Mtn. High School 2550 E Trunkline 58% $174,347
B 5 MG Water Tank — Sterling Hollow 100% $3,215,705
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TABLE VI-4
IMPACT FEE RELATED PROJECTS
(CONTINUED)

D DESCRIPTION HMPALT Eo5 | TOTAL cosT
1 Crab Creek Transmission Line 48% $1,955,139
15 Main St 1400 N to 1600 N Trunk line 88% $215,000
95 Cold Springs Pond Fill & Collection Line 100% $2,500,000
100 Model, Master Plan & Impact Fee Updates 100% $248,013

SUMMARY OF RECOMMENDATIONS

Several recommendations were made throughout the master plan report. The following is a
summary of the recommendations.

1.

It is recommended that the City continue to update the model as the water system
changes and use the model as a tool for determining: the effect of changes to the
system, verification of pipe diameters and location of proposed water mains, operational
efficiency, and capacity of the system to provide fire flows.

It is recommended that City staff continue to conduct fire flow tests and SCADA data on
an ongoing basis to refine the model calibration as system conditions change.

It is recommended that the Existing and Future Recommended Projects be completed.

It is recommended that the City move additional Strawberry Project water (similar to
water right 51-6497) or move additional canal company irrigation stock (similar to water
right 51-5523) to Cold Springs. The amount moved should be enough to cover the full
capacity of the springs including the full developed capacity of Cold Springs. It is
anticipated that this should be an additional 1,000 to 4,000 gpm and 1,600 to 6,450 ac-
ft/year.

It is recommended that the City continue to monitor and perfect water rights and shares
as land in Spanish Fork City is developed. It is also recommended that redundancy be
incorporated into the drinking water system so that the drinking water system is able to
meet all of the demand objectives at build-out with a major source unavailable.

It is recommended that the City continue funding and developing a pipe replacement
program, and establish a program to locate leaks and other sources of unaccounted
water loss in the drinking water system and repair them. It is recommended that the City
budget at least $500,000 to $1,000,000 a year for pipeline replacement.

It is recommended that the City use lower cost water first whenever possible.

It is recommended that the City continue to develop well sources with the City’s existing
ground water rights as additional source as needed.

It is recommended that the pond at Cold Springs be removed, and the springs be fully
developed and put back into the drinking water system as soon as possible.
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10.

11.

12.

13.

14.

Currently, Spanish Fork City has 11.25 MG of storage and a calculated storage
requirement of 8.10 MG. Even though there is a surplus of 3.15 MG, the Malcomb
Tanks have a shortage and the Sterling Tanks have a surplus. It is recommended that
2.5 MG of storage in the Sterling Tanks be reserved for the Malcolm Springs and
Industrial Zones.

Under build-out conditions, storage deficiencies are projected for both the Oaks Tanks
and the Malcolm Tanks. The state requirements for indoor equalization storage are quite
conservative, according to the model. It is therefore recommended that the City
consider asking the DDW executive secretary for an exception from the equalization
storage requirements. It is recommended that the storage situation be monitored as
development occurs.

It is recommended that a 5.0 MG storage tank replacing the Malcomb tanks when
replacement is necessary. At least a 0.6 MG storage tank should replace the Oaks
Tanks when they need replacement not only for increased equalization storage but also
for more efficient pump operation.

It is recommended that the impact fee calculation be updated annually.

The City requires that a developer be responsible to install the minimum size pipe in a
new development. If the pipe size recommended by the model and Master Plan is a
larger diameter pipe to accommodate future growth then it is recommended that the City
require the developer to install the larger pipeline.
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DATE: June 14, 2011

TO: Chris Thompson, P.E.
Spanish Fork City
2160 North 175 East
Spanish Fork, UT 84660

FROM: Steven C. Jones, P.E.
Hansen, Allen & Luce, Inc. (HAL)
6771 South 900 East
Midvale, Utah 84047

SUBJECT: Cold Springs Water Quality Assessment
PROJECT NO: 348.11.100
BACKGROUND

Spanish Fork City requested that Hansen, Allen & Luce, Inc. (HAL) conduct a water sampling
study at Cold Springs. The purpose of the study is to gain an understanding of the source of the
water entering the Cold Springs area and assess the possibility that the water is influenced by
surface water.

SAMPLING

City personnel were able to pump the pond down at Cold Springs. To do this, the pump station
was used to pump 3,600 gpm to the drain that discharges from the pond into the Spanish Fork
River. The pond outlet on the north end of the pond was plugged so water being pumped to the
drain could not recirculate back into the pond. At the south end of the pond, a City owned 6-
inch diameter pump was used to pump an estimated 600 to 800 gpm to another drain that also
discharges to the river. In addition to the 6-inch diameter pump, City personnel also rented a
12-inch diameter pump that was placed next to the 6-inch diameter pump to add an estimated
3,000 to 4,000 gpm pumping capacity. After a couple of days, City personnel were able to
pump the pond down 2.5 feet—about a foot below the invert of the pond outlet pipe (see
attached photos).

After pumping down the pond at cold springs, it was evident that there were four main areas
where water was flowing into the pond from the bank of the pond. It was also observed that
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water was coming up from locations on the bottom of the pond. It was decided to collect
samples of water at the four areas where water was flowing into the pond from the bank. In
order to identify possible sources for these four flowing areas, samples were taken from the
Spanish Fork River, the Upper Cold Springs collection box and the middle collection box at
Lower Cold Springs. These seven total samples were taken by Paul Taylor of Spanish Fork
City with help from Steven Jones of HAL using bottles prepared by Chemtech-Ford Laboratories
of Murray, Utah. See the attached map with the location of the sample sites. Because no filters
were used while collecting the samples some sand and solids were present in the samples
taken from the bank of the pond. The samples were taken in the afternoon of June 6, 2011 and
were delivered to Chemtech-Ford within 2 hours. The samples were tested for complete
inorganics. The results are attached with this memorandum.

RESULTS

Steven Jones reviewed the results with Bill Bigelow and Greg Poole, HAL Principals with
experience in water sampling. It was concluded that the water entering the pond is from ground
water, and is most likely not influenced by water from the Spanish Fork River (see attached
data). On the date of the sampling, the flow of the Spanish Fork River was above the 10%
historical exceedance probability. This provides a worst case scenario for possible surface
water influence into the spring. Key indicators that the water on the east side of the Highway 6
is not influenced by water in the Spanish Fork River include Chloride, Conductivity, Fluoride,
Sulfate, Total Dissolved Solids, Potassium, Selenium, and Sodium—all of which had lower
levels in the river water. Key indicators that were higher in the river water than all the other
samples include pH, Phosphate, Total Suspended Solids, Turbidity, Arsenic, Barium,
Chromium, Copper, lron, Lead, and Zinc. It is also interesting to note that Hardness,
Conductivity, Calcium, Magnesium and Sodium matched well between Sites 2 and 4 and Sites 3
and 7. Site 4 is the inflow to the pond closest to Upper Cold Springs (Site 2) and Site 7 is the
inflow to the pond closest to Lower Cold Springs (Site 3).
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Spanish Fork City Cold Springs Water Quality Sampling

Data From Chemtech-Ford Laboratories

Work Order 1104159

Calculations

Sample Results

EPA Max
Contaminant Reporting
Sitel Site2 Site3 Site4 Site5 Site6 Site7 Level (MCL

Minimum

Limit

10-Jun-11

Units

Inorganic

Alkalinity - Bicarbonate (CaCO3)
Alkalinity - Carbonate (CaCO3)
Alkalinity - CO2 (CaCO3)
Alkalinity - Hydroxide (CaCO3)
Alkalinity - Total (as CaCO3)
Chloride

Conductivity

Cyanide, Total

Fluoride

Nitrate as N

Nitrite as N

pH

Phosphate, ortho

Sulfate

Total Dissolved Solids (TDS)
Total Suspended Solids (TSS)
Turbidity

Antimony, Total
Arsenic, Total
Barium, Total
Beryllium, Total
Calcium, Total
Cadmium, Total
Chromium, Total
Copper, Total
Iron, Total

Lead, Total
Mercury, Total
Magnesium, Total
Manganese, Total
Nickel, Total
Potassium, Total
Selenium, Total
Silver, Total
Sodium, Total
Thallium, Total
Zinc, Total

1.0 mg/L
ND ND ND ND ND ND ND 1.0 mag/L
201 227 192 219 217 200 180 1.0 mg/L
ND ND ND ND ND ND ND 1.0 mg/L
228 244 209 233 234 219 198 1.0 mg/L
23 88 95 66 121 82 77 250 1 mg/L
600 1160 990 1100 | 1230 | 1000 860 1 umhos/cm
ND ND ND ND ND ND ND 0.2 0.002 mg/L
0.3 0.4 0.5 0.5 0.5 0.4 0.4 4 0.1 mg/L
0.3 0.2 0.5 0.2 0.3 0.4 0.5 10 0.1 mg/L
ND ND ND ND ND ND ND 1 0.1 mg/L
8.4 7.4 7.6 7.6 7.5 7.6 7.6 0.1 pH Units
0.01 ND ND ND ND ND ND 0.1 mg/L
49 226 129 240 197 159 106 250 1 mg/L
310 684 510 680 696 558 440 1000 10 mg/L
350 ND ND 24 4 93 21 4 mg/L
370.0 14 0.8 13 4.3 26.0 7.0 5 0.02 NTU
ND ND ND ND ND ND ND 0.006 0.0005 mg/L
0.0019 | 0.0005 | 0.0005| ND ND ND ND 0.01 0.0005 mg/L
0.154 | 0.027 | 0.023 | 0.034 | 0.033 | 0.067 | 0.028 2 0.005 mg/L
ND ND ND ND ND ND ND 0.004 0.001 mg/L
112.0 | 131.0 | 74.2 | 134.0 | 115.0 | 101.0 | 745 0.2 mg/L
ND ND ND ND ND ND ND 0.005 0.0005 mg/L
0.005 ND ND ND ND ND ND 0.1 0.005 mg/L
0.007 ND ND ND ND ND ND 1.3 0.005 mg/L
4.84 | 0.06 ND 0.41 | 0.10 1.05 | 0.22 0.3 0.02 mg/lL
0.0065| ND ND ND ND |0.0027| ND 0.015 0.0005 mg/L
ND ND ND ND ND ND ND 0.002 0.0002 mg/L
26.0 24.2 16.7 25.1 234 | 214 17.6 0.2 mg/L
0.22 | 0.006 ND | 0.014 ND ([ 0.078 | 0.011 0.05 0.005 mg/L
ND ND ND ND ND ND ND 0.1 0.005 mg/L
2.8 3.1 5.1 4.3 6.2 5.6 5.4 0.5 mg/L
0.0014 | 0.0026 | 0.0028| ND |0.0027 | 0.0020 | 0.0020 0.05 0.0005 mg/L
ND ND ND ND ND ND ND 0.1 0.0005 mg/L
20.2 57.8 64.9 50.5 85.1 63.9 60.5 0.5 mg/L
ND ND ND ND ND ND ND 0.002 0.0005 mg/L
0.02 ND ND ND ND ND ND 5 0.01 mg/lL







APPENDIX C

Cost Estimates and Calculations



Size Rank Use Type Building Name Square Footage Address Fire Code Sprinkler Fire Flow Reduction % Adj. Fire Flow
1 Industrial Single Business Western Distribution 1050844.99 4000 E Hwy 6 Mixed Occupancy-B-S1 Type II-B Yes 8000 75 2000

| s | b | sngeBusmess | sa | s | 710 | 1s80Kioyle | OcopanoyFATyeVA | Yes | s | 75 | 200 |
|7 | b | sngeBusmess | PowCmt | 1s70807 | 429 | ISLE3SONoth | MiedOcoupancyBSiTypeB | Yes | a0 | 75 | 200 |
| o [ ove | uorWgnSehoo | SFamorWigr | 1061022 | 323 | &0EG0Swuh | OcowpancyETyel8 | N | s | 75 | 200 |
| u | bdusvia | sngeBusmess | Kuemdusry | 193817 | 308 | 1800N30West | WiedOcoupancyBFATypellB+USVB | N | om0 | o | s00 |
|2 | ove | EemenaySchoo | BockBankEemenay | 6672863 | 153 | MOWSONoh | OcopancyETyel8 | N | s | o | s |
| ss | commeca | sngeBusmess | MComyFoods | %228 | 134 | 2102NManSt | MxedOcopanoyBSUFLTeNA | N | a0 | o | 400 |
| s | ove | eak | wileNelonea | 4164434 | 0% |  so0SCemerSL | OcpanyTyeVA | N | w0 | o | s |
| @ | commeca | Acessoy | sFFawmdy | w10 | 0% |  2%0EW00Noth | OcepanoyFiTypeVs | N | ss0 | o | =0 |
| | commeca | SngeBusmess | WasachPalet | 30721 | 083 | saASisoWest | OcpanoyFiTypeVs | N | sw0 | o | s00 |
| | commeca | Muiibusiness | ZonManSuBusiesses | ssi0a1 | 081 | 19NManSt | WedOcopanyBMTypeVB | N | sw0 | o | s00 |
| @ | ove | schooiDiswet | NeboSchoolDisticOffces | 361823 | 075 | 30SManStel | MiedoccupancyBSUFiTypellVB | YesNo | a0 | 40 | 150 |
|9 | Resdenia | Accessy | ResemialboweBam | 2898S6 | 067 | 90SM00E | MxedOccupancyRdTyeVE | N | a0 | o | 400 |
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UNIT COSTS FOR COST ESTIMATE CALCULATIONS

PVC Pipe In Road [|PVC Pipe Out of Road Check Valve PRV Valve Station
Cost/lf Cost/lf
Diameter Diameter Size Size
(in) Cost/If (in) Cost/If (in) Cost (in) Cost
4 $76 4 $59 4 $875 4 $19,000
6 $84 6 $67 6 $1,175 6 $21,000
8 $91 8 $76 8 $1,550 8 $23,000
10 $102 10 $88 10 $2,725 10 $32,000
12 $114 12 $101 12 $3,900 12 $37,000
14 $114 14 $101 14 $4,013 14 $43,000
16 $130 16 $112 16 $4,125 16 $50,000
18 $148 18 $131 18 $6,475 18 $55,000
20 $157 20 $140 20 $12,288 20 $58,000
24 $186 24 $172 24 $18,100 24 $73,000
30 $248 30 $238 30 30 $84,000
36 $328 36 $325 36 36 $100,000
Estimation Estimation

Assumptions

Pipe Costs 2011 RS Ways & Means, 4' cover, 10 laterals/1,000', 2 hydrants/1,000'

Check Valve 2011 RS Ways & Means
PRV Valve Sta. Granger Hunter Drinking Water Master Plan 2005, no inflation compensation due
to similar pricing structure
















APPENDIX D

Calibration Data



SPANISH FORK FIRE FLOW CALIBRATION SEPTEMBER 21, 2010

TEST _ Systt_em Mod-el % Sys_tem quel %
Hydrant Location Static Static . Residual | Residual | ..
ID . . Difference . . Difference
(psi) (psi) (psi) (psi)

1 3450 N Main St 98 92 6 65 65 0
2 550 N Mitchell Dr 98 98 0 74 74 0
3 950 South 2000 West 98 98 0 62 62 0
4 |632 Aarowhead Trail Rd 102 102 0 75 75 0
5 980 East Scenic Dr 65 67 -3 58 59 -2
6 241 East 1700 South 105 105 0 100 90 10
7 Powerhouse Rd 118 115 3 96 96 0
8 Oak Ridge and Spanish Oaks Dr 73 73 0 55 55 0
9 1035 South 2400 East 110 110 0 100 94 6
10 [1490 East 120 North 68 68 0 56 56 0




Client: Spanish Fork
Project:  348.08.100
Feature: Fire Flow Test
Date: 9/21/2010

DIFFUSER TEST

Time: 12:01 PM

FLOW HYDRANT

4000 N Main St

TEST HYDRANT

3450 N Main St

Pitot Pressure 65.0  psi (velocity head) Static Pressure psi.
Discharge Coef., C 0.9 Residual Pressure psi
Discharge ID 2.500 inches
Flowrate, Q 1171 gpm Residual Flow at 20 p gpm
Test Hydrant Flow
Pressure vs. Discharge
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Client: Spanish Fork

Project:  348.08.100

Feature: Fire Flow Test

Date: 9/21/2011 Time: 12:20 PM

DIFFUSER TEST

FLOW HYDRANT 520 N Mitchell Dr TEST HYDRANT 550 N Mitchell Dr
Pitot Pressure 70.0  psi (velocity head) Static Pressure 98 psi.
Discharge Coef., C 0.9 Residual Pressure 74 psi
Discharge ID 2.500 inches

Flowrate, Q 1199 gpm Residual Flow at20p 2267 gpm

Test Hydrant Flow
Pressure vs. Discharge
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Client: Spanish Fork
Project:  348.08.100
Feature: Fire Flow Test
Date: 9/21/2010

DIFFUSER TEST

Time:

12:50 PM

FLOW HYDRANT

900 South 2000 West

TEST HYDRANT

950 South 2000 West

Pitot Pressure 62.0  psi (velocity head) Static Pressure psi.
Discharge Coef., C 0.9 Residual Pressure psi
Discharge ID 2.500 inches Test Hydrant Elev. ft
Flowrate, Q 1152 gpm Residual Flow at 20 p gpm
1254
Test Hydrant Flow
Pressure vs. Discharge
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Client: Spanish Fork
Project:  348.08.100
Feature: Fire Flow Test

Date: 9/21/2010 Time: 12:53 PM
DIFFUSER TEST
FLOW HYDRANT 650 Aarowhead Trail Rd TEST HYDRANT 632 Aarowhead Trail Rd
Pitot Pressure 80.0  psi (velocity head) Static Pressure 102 psi.
Discharge Coef., C 0.9 Residual Pressure 75 psi
Discharge ID 2.500 inches Test Hydrant Elev. #N/A  ft
Flowrate, Q 1248 gpm Residual Flow at20p 2274 gpm

1378

Test Hydrant Flow
Pressure vs. Discharge
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Client: Spanish Fork

Project:  348.08.100

Feature: Fire Flow Test

Date: 9/21/2010 Time: 1:15PM

DIFFUSER TEST

FLOW HYDRANT

1000 East Scenic Dr

TEST HYDRANT

980 East Scenic Dr

Pitot Pressure 52.0 psi(velocity head) Static Pressure 67 psi.
Discharge Coef., C 0.9 Residual Pressure 58 psi
Discharge ID 2.500 inches Test Hydrant Elev. #N/A  ft
Flowrate, Q 1081 gpm Residual Flow at20p 2639 gpm
1290
Test Hydrant Flow
Pressure vs. Discharge
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Client: Spanish Fork

Project:  348.08.100

Feature: Fire Flow Test

Date: 9/21/2010 Time: 1:35PM

DIFFUSER TEST

FLOW HYDRANT 2330 East 1700 South TEST HYDRANT 241 East 1700 South
Pitot Pressure 85.0  psi (velocity head) Static Pressure 105 psi.
Discharge Coef., C 0.9 Residual Pressure 100 psi
Discharge ID 2.500 inches Test Hydrant Elev. #N/A  ft
Flowrate, Q 1269 gpm Residual Flow at20p 5860 gpm
800-969
Test Hydrant Flow
Pressure vs. Discharge
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Client:
Project:
Feature:
Date:

Spanish Fork
348.08.100
Fire Flow Test
9/21/2010

DIFFUSER TEST

Time:

2:00 PM

FLOW HYDRANT Last Hydrant Powerhouse Rd TEST HYDRANT Next Hydrant Powerhouse Rd
Pitot Pressure psi (velocity head) Static Pressure 118 psi.
Discharge Coef., C Residual Pressure 96 psi
Discharge ID inches Test Hydrant Elev. #N/A  ft
Flowrate, Q gpm Residual Flow at20p 2913 gpm
5 psi
Test Hydrant Flow
Pressure vs. Discharge
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Client: Spanish Fork

Project:  348.08.100

Feature: Fire Flow Test

Date: 9/21/2010 Time: 2:07 PM

DIFFUSER TEST

FLOW HYDRANT Oak Crest and Spanish Oaks Dr |TEST HYDRANT Oak Ridge and Spanish Oaks Dr
Pitot Pressure 68.0  psi (velocity head) Static Pressure 73 psi.

Discharge Coef., C 0.9 Residual Pressure 55 psi

Discharge ID 2.500 inches Test Hydrant Elev. #N/A  ft

Flowrate, Q 1188 gpm Residual Flow at20p 2129 gpm

Test Hydrant Flow
Pressure vs. Discharge
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Client: Spanish Fork
Project:  348.08.100
Feature: Fire Flow Test
Date: 9/21/2010

DIFFUSER TEST

Time:

2:30 PM

FLOW HYDRANT 2350 East 1035 South TEST HYDRANT 1035 South 2400 East
Pitot Pressure 87.0  psi(velocity head) Static Pressure psi.
Discharge Coef., C 0.9 Residual Pressure psi
Discharge ID 2.500 inches Test Hydrant Elev. ft
Flowrate, Q 1277  gpm Residual Flow at 20 p gpm
12 psi
Test Hydrant Flow
Pressure vs. Discharge
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Client: Spanish Fork

Project:  348.08.100

Feature: Fire Flow Test

Date: 4/14/2010 Time: 2:45PM

DIFFUSER TEST

FLOW HYDRANT 1480 East 120 North TEST HYDRANT 1490 East 120 North
Pitot Pressure 54.0 psi(velocity head) Static Pressure 68 psi.
Discharge Coef., C 0.9 Residual Pressure 56 psi
Discharge ID 2.500 inches Test Hydrant Elev. #N/A  ft
Flowrate, Q 1096 gpm Residual Flow at20p 2318 gpm
Test Hydrant Flow
Pressure vs. Discharge
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APPENDIX E

Computer Model Output



SEE DISK





