MIDVALE CITY, UTAH
RESOLUTION NO. No. 2020-R-38

A RESOLUTION APPROVING THE ADOPTION OF THE
2020 MIDVALE CITY WATER MASTER PLAN

WHEREAS, Midvale City (City) has the responsibility and obligation to provide sufficient and
safe water delivery to its current customers while adhering to all state and federal regulatory
compliance; and

WHEREAS, the City must plan for and provide sufficient and safe water delivery for the
projected growth within the City meeting all state and federal regulatory requirements; and

WHEREAS, the City contracted with Hansen, Allen and Luce to perform a Water Master Plan
Study to determine water system and facility needs to be able to meet water supply requirements for
both existing customers and future growth: and

WHEREAS, City staff has reviewed the 2020 Water Master Plan and agree with its findings,
recommendations and direction.

NOW THEREFORE BE IT RESOLVED, that based on the foregoing, the Midvale City

Council approves this resolution, authorizing the Mayor to sign the adoption of the 2020 Midvale
Water Master Plan.

N
APPROVED AND ADOPTED this Zt i day of August 2020.

Robert M. Hale, Maygr

City Recorder

Voting by the City Council ‘Aye”
Dustin Gettel L
Paul Glover L~
Quinn Sperry v
Heidi Robinson |V
Bryant Brown P
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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: When the development density reaches maximum allowed by planned development.

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

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.

Fire Flow Requirements: The rate of water delivery required to extinguish a particular fire.
Usually it is given in rate of flow (gallons per minute) for a specific period of time (hours).

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.

Head loss: 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.

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.

Midvale City iv Drinking Water Master Plan



Service Area: Typically, the area within the boundaries of the entity or entities that 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 Drinking water until it is needed

by the customers of a water system. 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.
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CHAPTER 1 INTRODUCTION

PURPOSE AND SCOPE

The purpose of this master plan is to provide direction to Midvale City regarding decisions that
will be made now and well into the future to provide an adequate drinking water system for its
customers at the most reasonable cost. Recommendations are based on demand data, growth
projections, standards of the Utah Division of Drinking Water (DDW), city zoning, known and
anticipated planned developments, and standard engineering practices. This master plan covers
through approximately the year 2060, though full build-out is projected to occur beyond this time
period. The service area considered in this master plan is the entire City of Midvale, as well as
45 acres located west of 700 West (Main Street) between approximately 8500 South and 9000
South that could be annexed into the City in the future.

The master plan is a study of the City’s drinking water system and customer water use. The
following topics are addressed herein: growth projections, source requirements, storage
requirements, and distribution system requirements. Based on this study, needed capital
improvements have been identified and conceptual-level cost estimates for the recommended
improvements have been provided.

The results of the study are limited by the accuracy of growth projections, data provided by the
City, and other assumptions used in preparing the study. It is expected that the City will review
and update this master plan every 5-10 years as new information about development, system
performance, or water use becomes available. This master plan updates the previous plan
completed by the City of Midvale in October 2010.

BACKGROUND

Midvale City covers an area of approximately 5.8 square miles in the central area of Salt Lake
County and shares borders with Murray City on the north, Sandy City on the south, the
Cottonwood area on the east, and West Jordan City on the west. Water is supplied to Midvale
City by two separate distribution networks.

The largest of the networks serves water to the western portion of Midvale and includes four
wells (three active and one inactive), two water storage tanks, and two inter-agency connections
with the Jordan Valley Water Conservancy District (JVWCD). A second network serves water to
the Union Area of Midvale, located in the eastern portion of the City. The Union Area network is
comprised of two pressure zones which receive water via inter-agency connections with
JVWCD and also contains two inactive wells. A portion of this network was previously managed
by JVWCD. In 2019, infrastructure projects were completed to allow Midvale to incorporate the
former JVWCD retail network into the City’s Union Area network.

The City drinking water supplies water for both indoor and outdoor use throughout the service
area. There is no secondary/pressurized irrigation water system for outdoor use in the City, nor
any significant outdoor watering supplied by irrigation companies.

Figure 1-1 illustrates the extent of the Midvale water system and presents a graphic description
of system components. The West Midvale and Union Area pressure zones of the Midvale City
water system contain a total of approximately 120 miles of distribution pipe ranging in size from
2 to 24 inches in diameter.

Midvale City 1-1 Drinking Water Master Plan



West Midvale
Former JVWCD Re!
JVWCD Service

/\ Pressure Reducing Valve
Union Area

B sandy City Connection

®  Well
@® Tank

B JVWCD Connection
Pipe Diameter (inches)
Existing Pressure Zones

—2

7] miavate city Boundary

i \»"_”b "
: g

o e B
S e

B

EXISTING DRINKING WATER SYSTEM

=
w
=
S
(%)
14
=
<
s
]
=
X
=
x
(a]
=
(&)
w
<
>
=
=

‘yjed juswnooq
02Z0zZ/b/S -91eq




Midvale includes a population of approximately 34,000 in 2020. Midvale includes 260 acres of
undeveloped land in the Jordan Bluffs area (west of Main Street/700 West, south of Center
Street/7800 South). City and State planners expect development of Jordan Bluffs, infill
development, and redevelopment to increase the population of Midvale significantly over the
next 40 or more years, reaching at least 60,000. Figure 1-2 shows the historic and projected
population of Midvale through 2060. Additional detail is shown in Table A-1 in Appendix A. These
growth estimates were generated using information from City records, the City Planning
Department, and projections from the Governor’s Office of Management and Budget (2012),
Kem C. Gardner Institute (2016), and Wasatch Front Regional Council (2019).

The planning period of this master plan is through 2060, though Midvale may not reach its peak
population by that time.

Midvale City Historic and Projected Population
70,000

60,000
50,000

40,000

on

Populat

30,000
20,000

10,000

2010 2020 2030 2040 2050 2060 2070
Year

Figure 1-2: Midvale Historic and Projected Population

MASTER PLANNING APPROACH

The Midvale City water distribution network is made up of a variety of components, including
pumps, storage facilities, valves, and pipes. Design and operation of the individual components
must be coordinated so that they operate efficiently under a range of demands and conditions.
The City water system must be capable of responding to daily and seasonal variations in
demand while concurrently providing adequate capacity for fire-fighting and other emergency
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needs. 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 using actual water production data and billing record data, according to Utah Division
of Drinking Water (DDW) system-specific sizing requirements. These requirements were used
to determine a responsible level of service for the system. Future water demands were
predicted using this level of service, current zoning and expected development provided by the
City, and future estimated population growth.

This report follows the DDW requirements of Rule R309-510 (“Facility Design and Operation:
Minimum Sizing Requirements”) and Rule R309-105 (“Administration: General Responsibilities
of Public Water Systems”) of the Utah Administrative Code. The report addresses sources,
storage, distribution, minimum pressures, hydraulic modeling, capital improvements, funding,
and other topics pertinent to Midvale’s drinking water system.

In order to facilitate the analysis of the 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. Recommendations for system improvement were
prepared based on the results of these analyses.

LEVEL OF SERVICE (LOS)

HAL analyzed production and billing data provided by Midvale City for the previous three years.
Once water production and demand patterns were well understood, HAL and the City met to
establish a level of service (LOS) that is based on this data, and incorporates appropriate safety
factors. A summary of the level of service selected by the City is included in Table 1-1. These
values are expected to meet the requirements of the DDW.

Table 1-1: System Level of Service

Criteria Level of Service

0.56 ac-ft/ERC
= 182,500 gal/lERC

1,200 gpd/ERC
=0.83 gpm/ERC

1.7 Peaking Factor
=1.42 gpm/ERC

Equalization Storage 500 gal/lERC

Average Yearly Demand

Peak Day Demand

Peak Instantaneous Demand

ERCs are equivalent residential connections, and are discussed in more detail in the next
chapter of this report.

DESIGN AND PERFORMANCE CRITERIA
Summaries of the key design criteria and demand requirements for the drinking water system

are included in Table 1-2. The design criteria were used in evaluating system performance and
in recommending future improvements. Criteria development is described in later chapters.
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Table 1-2: System Design Criteria

Criteria

Existing
Requirements

Estimated
2060
Requirements

Equivalent Residential

Calculated from past water

Connections use and projected growth 13,940 23,580
Source
Peak Day Demand Section R309-510-7/LOS 11,570 gpm 19,570 gpm
Average Yearly Demand Section R309-510-7/LOS 7,806 ac-ft 13,205 ac-ft
Storage
Equalization Section R309-501-8/LOS 7.0 MG 11.8 MG
Emergency City Preference 1.5 MG 1.5 MG
Fire Suppression IFC/Fire Code Official 2.3 MG 2.3 MG
Total 10.8 MG 15.6 MG
Distribution
Peak Instantaneous 1.7x Peak Day Demand 19,669 gpm 33,269 gpm

Minimum Peak Day Fire Flow
Residential (typical)
Non-Residential

Max. Operating Pressure

Min. Pressure: Peak Day
Peak Instantaneous

IFC/ Fire Code Official

LOS
Section R309-510-9/LOS
Section R309-510-9

1,000 gpm @ 20psi
2,000 gpm @ 20 psi

110 psi
50 psi
30 psi

1,000 gpm @ 20psi
2,000 gpm @ 20 psi
110 psi
50 psi
30 psi

1 — Fire flow requirements are dependent on building size, construction type, and presence of approved

sprinkling systems. The values shown here are typical minimums.
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CHAPTER 2 SYSTEM GROWTH

EXISTING CONNECTIONS

According to billing records obtained for years 2016 through 2019, the Midvale distribution
network serves a total of 7,875 connections. Included in this number are 7,190 residential
connections and 685 non-residential connections. Drinking water demands are expressed in
terms of equivalent residential connections (ERCs), which for planning purposes are the same
as equivalent residential units (ERUs). The use of ERCs is a standard engineering practice to
describe the entire system in a common unit of measurement. One ERC is equal to the average
demand of an average residential connection. Non-residential demands are converted to ERCs
for planning purposes. For example, a commercial building requiring six times as much water as
a typical residential connection is assigned an ERC of 6. The entire water demand then can be
described with a single ERC count.

HAL extensively analyzed the City’s water billing data from January 2016 through December
2018. Billing data from Midvale and JVWCD for all of 2019 was also obtained and used to
estimate the number of ERCs added to the Midvale system when Midvale took over a portion of
the JVWCD network in 2019. It was determined that the existing system serves 13,940 ERCs.

ERCs representing demands were assigned to nodes within the extended-period hydraulic
model based on the billing location. A breakdown of the existing ERCs by pressure zone is
shown in Table 2-1.

A primary recommendation of this master plan is to combine the majority of the City into one
large pressure zone. The portion of the City in the Union area east of 700 East/900 East will be
divided into two additional small zones. Figure 2-1, Recommended Pressure Zones, located at
the end of this chapter, shows the recommended new pressure zones. Projects will be required
to connect piping across the former zone boundaries. Some valves will be closed to create the
new zone boundaries. Pressure and flow settings at JVWCD connections will need to be
adjusted. Details of these projects are discussed in Chapter 5, Water Distribution.

Table 2-1 includes the ERC breakdown for the new pressure zones. All remaining tables,
charts, and figures in this report will use the recommended new pressure zones.

Table 2-1: Existing ERCs by Pressure Zone

Existing Pressure Zones Recommended Pressure Zones
Zone Name ERCs Zone Name ERCs
West Midvale 7,135 Midvale 11,970
Union Area — North/West 5,490 North Union 630
Union Area — East/South 1,315 South Union 1,340
Total 13,940 Total 13,940
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FUTURE CONNECTIONS

Future ERCs were calculated based on proposed development, land use patterns, zoning, and
densities allowed by City code or possible in the future. Most of the remaining undeveloped land
in Midvale is located in the 260-acre Jordan Bluffs area. City planners expect to see additional
development at other locations throughout the City, including within Bingham Junction, near the
Fort Union Shopping Area, along State Street and 7200 South, and in transit-oriented
development zones. Infill development is possible on small pockets of land throughout the city.
The remaining projected growth will likely take place through redevelopment in future decades.
All projected growth is expected to be at higher densities than past development has typically
been. The level of development expected by 2060 is significantly more than the buildout level of
development expected in past master planning efforts.

Water usage for future development was based on existing usage for those same development
types, as shown in Table 2-2.

Table 2-2: Water Usage of Future Development Types

Development Type Usage
Office Buildings 25 ERCs per 100,000 SF
Retail 30 ERCs per 100,000 SF
Hotel 0.3 ERCs per room
Medium to High-Density Residential 0.5 ERCs per unit

Future ERCs were distributed as shown in Table 2-3.

Table 2-3: Future ERCs by Development Location or Type

Development Location ERCs
or Type

Jordan Bluffs area 2,130
Bingham Junction area 275
Fort Union Shopping area 840
8500-9000 S Annexation area 400
Transit-oriented development zones 660
7200 South/State Street area 120

Infill/vacant parcels 1,185

Redevelopment 4,030

Total 9,640
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These future ERCs were assigned to the proposed pressure zones as shown in Table 2-4 in the
‘Added” column. This table also shows the existing ERCs and total number of ERCs in each
proposed pressure zone in 2060.

Table 2-4: Existing, Added, and Total 2060 ERCs by Pressure Zone

Zone Name Existing Added Total
Midvale 11,970 8,290 20,260
North Union 630 725 1,355
South Union 1,340 625 1,965
Total 13,940 9,640 23,580
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CHAPTER 3 WATER SOURCES AND WATER RIGHTS

EXISTING WATER SOURCES

Midvale City owns six wells, including Hancock, Million Gallon, Oak Street, Park Street, Phillips,
and Prowswood. The Phillips, Prowswood, and Park Street wells are currently inactive. Midvale
also receives water from JVWCD at four locations. Midvale’s sources are summarized in Table

3-1 and shown on Figure 1-1.

Table 3-1: Existing Drinking Water Sources

Source Zone Capacity (gpm)
Well Sources
Hancock Well Midvale 1,950
Million Gallon Well Midvale 2,150
Oak Street Well' Midvale 1,200
Park Street Well Midvale Inactive
Phillips Well North Union Inactive
Prowswood Well Midvale Inactive
Total Well Sources 5,300

JVWCD Sources

JVWCD 175 W 7500 S Midvale 1,000
JVWCD 1200 E 9400 S Midvale 1,000
JVWCD 7610 S 700 E Midvale 4,500
JVWCD 1000 E 7800 S South Union 2,500
Total JVWCD Sources 9,000

Total 14,300

1 — The Oak Street well has been capable of pumping up to 1,200 gpm

but is currently pumping 800 gpm.

Table 3-2 summarizes the existing drinking water sources by pressure zone using the new

recommended pressure zones.

Table 3-2: Existing Drinking Water Sources by Pressure Zone

Zone Capacity (gpm)
Midvale 11,800 gpm
North Union/South Union 2,500 gpm
Total 14,300 gpm

Midvale City 3-1
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The current contract amount available to Midvale from JVWCD is 3,085 acre-feet.

Midvale’s system includes inactive interconnections to the Sandy City network. These
connections could be used in case of emergency, but are not considered as a Midvale City

source.

WATER RIGHTS

A summary of Midvale City’s water rights is shown in Table 3-3. In 2019-2020, an adjudication
was performed for all Midvale water rights and volumetric restrictions were added to all of the
rights that did not already have one. These are reflected in the table. Four of the water rights
were solely used in the Phillips, Prowswood, or Park Street wells. Three of the change
applications to add the Oak Street well as a point of diversion for these rights were approved
and one is still under evaluation. These are indicated in the table.

Table 3-3: Summary of Midvale Water Rights

Water ; Point of
; Flow Volume Time of : :
Right Status Use Diversion
cfs (gpm) | acre-feet Use
Number
Approved - Park, Oak
57-1008 0.61 (274) 118.5 Change Application Municipal Jan-Dec
) . Park, Oak, Million
57-1398 2.20 (987) 126.0 Certificated Municipal Jan-Dec Gallon, Hancoek
. - Park, Oak, Million
57-2251 | 4.47 (2006) | 3236.13 Certificated Municipal Jan-Dec Gallon, Haricoek
Approved Change i Phillips, Oak
57-3066 | 1.158 (520) 838.39 Application Municipal Jan-Dec
57-7909 | 0.64 (287) 158.50 Certificated Municipal Jan-Dec |Million Gallon
Approved Change - ) Prowswood, Oak
57-8248 0.178 (80) 44.00 Application Municipal Jan-Dec
Unevaluated s Prowswood, Oak
57-8505 1.27 (570) 430.20 Change Application Municipal Jan-Dec
Irrigation | Apr 1-Dec 1 |Near 7200 S
57-1492 0.50 (224) 58.438 Certificated Stockwater Jan-Dec |Cottonwood St.
Domestic Jan-Dec
Irrigation | Apr 1-Dec 1 |[Near 7200 S
57-1738 0.056 (25) 6.44 Certificated Stockwater Jan-Dec |Cottonwood St.
Domestic Jan-Dec
Stockwater Jan-Dec 8200 South Main
57-2699 | 0.348 (156) 7.76 Certificated Domestic Jan-Dec [Street
Commercial | Jan-Dec
11.43
Total (5,130) 5,024
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The water rights in Table 3-3 sum to 11.43 cfs (5,130 gpm) with an annual limitation of 5,024
acre-feet. However, if only the water rights related to domestic uses are considered, 57-1492,
57-1738, and 57-2699 are removed from consideration. These three water rights total 0.904 cfs
(406 gpm) with an annual limitation of 72.6 acre-feet. After removing the water rights that are
not available for municipal use, 10.526 cfs (4,724 gpm) with an annual limitation of 4,952 acre-
feet remain. This is summarized in Table 3-4.

The point of diversion for water right 57-2699 is located at the City’s public works building
property, within the Central Region of the Salt Lake Valley Groundwater Management Plan. The
Plan is included in Appendix B. The City wells are located in the Eastern Region. Water rights
cannot be transferred from the Central region to the existing City wells in the Eastern Region. In
addition, the Sharon Steel Restricted Area and the Southwest Remediation Area (Kennecott)
are located to the west of the existing point of diversion for right 57-2699. It may be challenging
to find a point of beneficial use for this water right within the Central Region. The City may be
able to install equipment to use the water at the Public Works property for washing, irrigation, or
other similar uses. When a beneficial use is identified, a change application should be filed to
change the usage type to municipal. The water right could also be transferred to the Northern
Region and exchanged for a right that is usable by the City.

Water right numbers 57-1738 and 57-1492 have the same authorized point of diversion in the
Eastern Region (near 7200 South Cottonwood Street). A change application could be filed to
move this water to the Oak Street Well. The point of diversion is no longer in use, but at the time
of evaluation by the State Engineer in March 2019 as part of the ongoing adjudication, the
beneficial use requirement was excused as a condition of being owned by a public water
supplier consistent with Utah Code. These water rights are limited to the annual withdrawal of
64.878 acre-feet.

Table 3-4: Water Rights for Municipal Use

. Flow Limitation Volumetric Limitation
Water Rights
cfs gpm acre-feet
All 11.43 5,130 5,024
Not available for domestic use 0.904 406 72.6
Available for domestic use 10.526 4,724 4,952

Because the water rights for the recently approved change applications are in an active
adjudication area, the City can elect to have the applications proofed as part of the adjudication.
It is recommended the City elect to do this for as much water as they have beneficial use in
place.

The Division of Water Rights (DWRI) requires the City to have measuring and totalizing
recording devices to meter all water diverted from all sources and to report this data to the
DWRi Water Use Program each year.

All of the municipal water rights discussed are available for use in the new larger Midvale
pressure zone. Rights associated with the Phillips well could be used in the North Union and
South Union pressure zones, but the City does not plan to use the well to supply these zones.

Midvale City 3-3 Drinking Water Master Plan



WATER RIGHTS LIMITATIONS

The following tables summarize the water rights that can be used for each well. Table 3-5 is a
mass balance based on instantaneous flow rate limitations and Table 3-6 is based on annual
volumetric limitations. The values in the table show a possible mass balancing of the water
rights. Because several of the water rights have multiple points of diversion, the rights could be

assigned in other ways. These examples are based on the current typical operations of the
wells.

Table 3-5: Water Rights for Midvale City Wells — Instantaneous Flow Limitation

Water Rights and Well
Limitations (Physical Capacity, gpm)
S —— Flow Hancock | Mill. Gal. Oak St. Park St. Phillips | Prowswood

(gpm) 1,950 2,150 800-1,200 | (inactive) | (inactive) | (inactive)
57-1008 274

57-1398 987

57-2251 2006

57-3066 520

57-7909 287

57-8248 80

57-8505 570

Flow Rate Used by

Water Right (gpm) 3,280 1,444 0 0 0
Remaining Well -244 to

Flow Capac. (gpm) — -644 g 0 0

Based on flow rate limitations, the combined Hancock and Million Gallon wells are limited to
3,280 gpm. This would not allow both wells to be pumped simultaneously. This leaves 1,444
gpm available to be pumped at the Oak Street well. The Oak Street well is capable of pumping
a maximum of 1,200 gpm, but typically pumps 800 gpm.

DWRi requires volumes used to be reported each year, and instantaneous flow rates used are
not tracked. It is understood that the annual volumetric water right limitation is more critical than
the instantaneous flow rate limitation. However, the wells could be limited to the instantaneous
flow limitation if higher use causes excessive drawdown in nearby wells or if other water users
are unable to withdraw their rightful flow rates from the aquifer in the future. Table 3-6 shows the
volumetric limitations for each water right.

Midvale City 3-4 Drinking Water Master Plan



Table 3-6: Water Rights for Midvale City Wells — Annual Volumetric Limitation

Water Rights and
Limitations Wiell
Volume Million -
Number (acre-ft) Hancock Gallon Phillips | Prowswood

57-1008 118.5

57-1398 126.0

57-2251 | 3236.1

57-3066 838.4

57-7909 | 158.50

57-8248 44.00

57-8505 | 430.20

1750 1770.6 1431.1
Totals 3520.6 14311
4951.7

Using the active wells only, the total volume of 4,952 acre-feet is available to the Hancock,
Million Gallon, and Oak Street wells. Of this, 1,431 acre-feet is available to the Oak Street well
only. In Table 3-6, this full volume is assigned to Oak Street well. The Oak Street well would
need to produce 887 gpm all year to use this volume of water rights. 158.5 acre-feet is available
to the Million Gallon well only. The remaining 3,362 acre-feet is available to the Hancock, Million
Gallon, and Oak Street wells. Table 3-6 shows the water rights used in the Oak Street well if it
could be used all year at 887 gpm with the remainder of the water rights being used in the
Hancock and Million Gallon wells, assigned approximately equally to the two wells.

In 2019, the City produced 5,660 acre-feet of water. This is lower than the volume expected to
be used in 2020 and beyond because the City served the new JVWCD customers for less than
half the year in 2019. The volume used in 2020 will likely increase because these customers will
be served the full year. The calculated annual water right requirement presented in this report
will nearly always be higher than the volume actually produced because the calculated
requirement includes a variability factor and safety factor.

Of the 5,660 acre-feet used in 2019, 3,034 acre-feet was produced by City wells, and the
remaining 2,626 acre-feet was purchased from JVWCD. Based on the existing pressure zones
in the City, the City is likely incapable of using the entire available water right volume and will
continue to underuse the available water rights and be required to supplement with significant
volumes of JVWCD water. If the City adjusts the pressure zones as recommended in this
master plan, the City can maximize the use of water from the City wells and reduce the amount
required to be purchased from JVWCD. Upgrading the Oak Street pump/motor or redeveloping
Oak Street well or Park Street well may be necessary in order to fully maximize use of the water
rights available.

Because JVWCD water must be paid for whether it is used or not, the City should continue to
use all contracted JVWCD water until the City’s needs exceed the contract amount. The
following example is based on 2019 usage, but these principles will benefit the City as the City’s
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water demands exceed the JVWCD contract amount. At that point, the City can then maximize
the use of the City wells before increasing the JVWCD contract amount.

CAPACITY OF WELLS TO MEET DEMANDS - 2019 EXAMPLE WITH NEW PRESSURE
ZONES

Based on production data for the three-year period covering April 2016 through March 2019, the
City produces approximately 80% of the annual volume of water in April through October, and
20% of the annual volume in the remaining five months of the year.

The City wells are able to supply only the Midvale pressure zone (whether zone boundaries are
changed or not) without a booster pump. Approximately 86% of the City’s ERCs are located in
the new recommended Midvale pressure zone. The remaining 14% of the City’'s ERCs are
located in the new recommended North Union and South Union pressure zones. The new
recommended zones are used in this example.

Table 3-7 calculates the average flow rates that were produced for current customers located in
the new recommended pressure zones. This calculation is based on the 5,660 acre-feet
produced in 2019. Approximately 5% production volume was added to account for the JVWCD
customers being served less than half the year in 2019, resulting in an estimated total
production volume of 5,960 acre-feet required to serve all current customers for the full year in
2019.

Table 3-7: Average Flow Rates Produced in 2019 with Proposed Pressure Zones

April-October Jan-Mar & Nov-Dec
. (213 days) (152 days)
Percent | Production | g9, of production | 20% of production
Zone ERCs of Volume
ERCs | (acre-feet) Volume | Avg Flow | Volume | Avg Flow
(acre- Rate (acre- Rate
feet) (gpm) feet) (gpm)
Midvale 11,970 86% 5,125 4,100 4,356 1,025 1,526
North Union 630
. 14% 835 668 709 167 248
South Union | 1,340
5,960 4,768 5,065 1,192 1,775
Tokal 13,240 ac-ft ac-ft gpm ac-ft gpm
Total Volume 5,960 acre-feet

As shown in the table, the approximate annual volume that would have been required for the
recommended Midvale pressure zone is 5,125 acre-feet. Water rights available for domestic use
is 4,952 acre-feet. As shown in Table 3-6, water rights totaling 3,520 acre-feet are available to
be used by the Hancock well and Million Gallon well. An additional 1,431 acre-feet are available
to be used in the Oak Street well.

The Oak Street well is currently producing approximately 800 gpm. At this flow rate, the 1,431
acre-feet annual volumetric limitation on the water right for this well will not be reached. The City
should increase the production on this well to allow the full water right volume to be used.
Approximately 887 gpm could be pumped all year to use the full volume of the available annual
water right.
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The Hancock and Million Gallon wells can provide 4,000 gpm when both are operational. If the
Oak Street well is providing 800 gpm, the Hancock and Million Gallon wells could produce 3,560
gpm average (running approximately 21 hours each day) for more than 7 months before the
volumetric water rights limitation is met. Water from JVWCD would then be used during the
winter to supply the difference between demand and the volume produced by the Oak Street
well.

In this 2019 example, the average summer flow rate required to be produced by the City wells is
4,356 gpm. The City wells should be able to provide this flow rate when all wells are in service.
JVWCD water would be needed to provide the remaining required volume in the Union zones
and to supplement flows if a well is out of service or if demands exceed the production capacity
of the wells. In the winter, the average flow rate needed in the Midvale pressure zone was 1,526
gpm, which could be provided by the Oak Street well with supplementation from JVWCD or
another well.

In this example, if the flow rate was increased at the Oak Street well, the City wells could be
used to supply 4,952 acre feet of the City’s annual requirement, using the full volume of the total
available annual water rights. If the City desires to maximize the use of the City’s water rights,
use of the Oak Street well should be maximized all year to use as much of the water right as
practical.

The City is charged for peaking from JVWCD connections, which is a concern during the
summer. For this reason, it may be more beneficial to prioritize using JVWCD in the winter and
reserving the full capacity of the city wells to meet peak demands in the summer. As noted
previously, the full contracted volume of JVWCD water should be used each year because the
City is required to pay for it whether it is used or not.

The above calculation is only an example based on 2019 production and requirements from
year to year will vary. This demonstrates that if the new recommended pressure zones are
used, the City will be able to use more City water rights by pumping from the City wells and
reducing the volume required from JVWCD correspondingly. For years or months with higher
demands than this example, and as development increases, the City will not be able to meet the
requirements of the Midvale zone with only the City wells. Purchasing water from JVWCD to
supply this zone will be required.

WATER RIGHTS RECOMMENDATIONS

By 2060, the City will require a minimum of 13,205 acre-feet of water rights to meet
requirements for the drinking water system (see Table 3-15 in the next section of this report).
Compared to the 4,952 acre-feet of existing water rights available, the City is deficient by 8,253
ac-ft. Similar to other components of the water system, water rights should have redundancy.
Some water rights may not be able to be used as planned or do not yield the allowed flow. It is
recommended that the City use the City wells as much as possible, up to the limits of the water
rights, to show beneficial use of these rights. It is recommended that the City pursue
opportunities to move the diversion point for water rights 57-1492, 57-1738, and 57-2699 to a
location where these rights can be beneficially used in the drinking water system. If all City
water rights can be used (5,024 acre-feet), the City will require 8,181 acre-feet to be provided
from JVWCD.

Water rights and JVWCD contract volumes should be evaluated yearly. It is recommended that
the City set up a forecasting and tracking system to determine the recommended sources to use
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each month to ensure that water rights are used to the maximum extent practical while
remaining within limitations and minimizing costs.

EXISTING SOURCE WATER REQUIREMENTS

According to DDW standards (Section R309-510-7), water sources must be able to meet the
expected water demand for two conditions. First, sources must be able to provide an adequate
supply of water for the peak day demand (flow requirement). Second, sources must be able to
produce a one-year supply of water, or the average yearly demand (volume requirement).

Peak day and average yearly demand are calculated using the level of service criteria shown in
Table 1-1 of this report by computing the demand from water use data with a factor of safety for
variance (Subsection R309-510-7(2)).

The level of service selected is based on the DDW standard, requiring minimum source and
storage sizing to be based on system-specific analysis of three years of usage data. Because
the DDW may recompute the requirements in the future, these values may vary, but should not
increase significantly.

Existing Peak Day Demand

Peak day demand is the water demand on the day of the year with the highest water use. It is
used to determine required source capacity under existing and future conditions. Based on the
requirements shown in Table 1-1, the total peak day drinking water demand is 11,570 gpm (16.7
MGD), as shown in Table 3-8.

Table 3-8: Existing Peak Day Demand

Total
ERCs Pl Bay Damard Peak Day Demand
(gpm/ERC)
(gpm)
13,940 0.83 11,570

A breakdown of the existing peak day demand by pressure zone (using the new recommended
pressure zones) is shown in Table 3-9. The table also shows the capacity available and
remaining in each zone.

Table 3-9: Existing Source Requirements by Pressure Zone

Demand Source Capacity in Zone (gpm)
Zone ERCs
(gpm) Available Remaining
Midvale 11,970 9,935 11,800 1,865
North Union 630 525
2,500 865

South Union 1,340 1,110

Total 13,940 11,570 14,300 2,730
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Approximately 2,730 gpm capacity is remaining in the system. This provides redundancy if one
of the City’s wells is out of service, but would not provide full redundancy if one of the larger
JVWCD connections is out of service.

Existing Average Yearly Demand

Average yearly demand is the volume of water used during an entire year and is used to ensure
the sources can supply enough volume to meet demand under existing and future conditions.
Based on the requirements shown in Table 1-1, the total existing average yearly demand is

7,850 acre-feet, as shown in Table 3-10.

Table 3-10: Existing Average Yearly Demand

Average Yearly Demand Tolal
ERCs Average Yearly Demand
(ac-ft/ ERC)
(ac-ft)
13,940 0.56 7,805

A breakdown of the existing average yearly demand by pressure zone (using the new
recommended pressure zones) is shown in Table 3-11, along with the City water rights and
JVWCD contract volume available in each zone. The JVWCD contract volume is not limited by
zone. Amounts shown in the table are arbitrary and chosen so that each zone has some
remaining supply volume allotted.

Table 3-11: Existing Average Yearly Demand Requirements by Pressure Zone

Water Supply Capacity in Zone (acre-feet)
Zone ERCs (::rr:-?:gt) Available . N
; emaining
Clty Water| jvwep' | Total
ights
Midvale 11,970 6,700 4,952 1,875 6,297 127
North Union 630 355
0 1,210 1,210 105
South Union 1,340 750
Total 13,940 7,805 4,952 3,085 8,037 232

" The proportion of the JVWCD contract amount allotted to each zone is arbitrary. The contract does not
limit volumes by pressure zone.

Midvale City’s water rights are not sufficient to meet the existing average yearly demand. The
City requires water from JVWCD to meet these demands. When including the 3,085 acre-feet
contract volume available from JVWCD, the current yearly supply available is sufficient to meet
the required existing average yearly demand plus 232 acre-feet for future development. As
discussed previously in this chapter, the volume used by Midvale City (produced from wells and
received at JVWCD connections) is less than the requirements shown herein. Also, the City
should maximize use of the City wells before purchasing additional JVWCD water.
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FUTURE WATER SOURCE REQUIREMENTS

Future water source requirements were evaluated based on the same criteria as existing water

source requirements. To summarize, this includes the following:
1) Sufficient water source capacity is needed to meet peak day flow.
2) Water sources must also be capable of supplying the average yearly demand.

3) Sufficient sources should be available to supply the system even if a well is out of

service.

4) Peak day and average yearly demand are calculated using the level of service criteria
shown in Table 1-1 of this report by computing the demand from actual water use data

with a factor of safety for variance (Subsection R309-510-7(2)).

5) The level of service selected is based on the DDW standard, requiring minimum source
and storage sizing to be based on system-specific analysis of three years of usage data.

Future DDW standards may vary slightly from year to year.

As discussed in Chapter 2 of this report, this master plan covers the planning period through
2060, when the City is projected to reach 23,580 ERCs. A significant portion of this growth will

occur west of 1-15, primarily in the Jordan Bluffs area.

Future Peak Day Demand

Following the methodology described for existing conditions and estimating 23,580 ERCs in
2060, the peak day source requirement is projected to be 19,571 gpm (28.2 MGD). See Table

3-12.

Table 3-12: 2060 Peak Day Demand

Total
ERcs | reakDayDemand | o ney Demand
(gpm/ERC)
(gpm)
23,580 19,571

A breakdown of the 2060 peak day demand by pressure zone (using the new recommended
pressure zones) is shown in Table 3-13. The table also shows the capacity available and

remaining in each zone.

Table 3-13: 2060 Source Requirements by Pressure Zone

Demand Source Capacity in Zone (gpm)
Zone ERCs
(gpm) Available Remaining
Midvale 20,260 16,815 11,800 -5,015
North Union 1,355 1,125
2,500 -255
South Union 1,965 1,630
Total 23,580 19,570 14,300 -5,270
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Under 2060 conditions, there is a projected source capacity deficiency of 5,270 gpm based on
the capacity of the existing sources, including the current JVWCD connections. This deficiency
does not consider the ability to provide redundancy if one of the City’'s wells or a JVWCD
connection is out of service.

It is recommended that Midvale pursue obtaining an additional JVWCD connection at
Winchester Street and 700 West. This connection should be capable of providing 4,000 gpm.
Approximately 3,000 gpm will be used under typical peak day conditions, and the remaining
1,000 gpm will be used to provide some redundancy. The capacity of the other existing JVWCD
connections will need to be increased to meet future peak day requirements. Table 3-14 shows
the required source capacities for Midvale wells and JVWCD connections for 2060 peak day
conditions.

Table 3-14: 2060 Drinking Water Sources

Solrce Zone Maximum Flow
(gpm)
Well Sources
Hancock Well Midvale 1,950
Million Gallon Well Midvale 2,150
Oak Street Well Midvale 1,200
Park Street Well Midvale n/a
Phillips Well North Union n/a
Prowswood Well Midvale n/a
Total Well Sources 5,300
JVWCD Sources
Winchester St. 700 West Midvale 4,000
175 W 7500 S Midvale 4,000
1200 E 9400 S Midvale 1,000
7610 S 700 E Midvale 6,500
1000 E 7800 S’ South Union 4,500
Total JVWCD Sources 20,000
Total 25,300
Demand 19,570
Remaining 5,730

Note: The flow required at the 1000 East 7800 South JVWCD connection may be
provided through multiple connections.

The North Union and South Union area of Midvale will continue to be supplied by JVWCD. The
new pressure zones recommended in this plan minimize the area of the City that will be
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supplied by JVWCD. Storage is discussed in Chapter 4 of this plan. If JYWCD supplies the only
storage for this area, it will be located hydraulically distant from the City and the JVWCD
connection(s) for this area must be capable of providing peak instantaneous flow for the North
Union and South Union pressure zones. The majority of this flow will likely be provided at the
1000 East 7800 South JVWCD connection, but it is possible that JYWCD may be able to
provide a connection near Union Park Avenue/Fort Union Boulevard to reduce reliance on the
1000 East 7800 South connection and to reduce the amount of transmission required north of
the connection. In Table 3-14, all flow is assumed to be provided at the 1000 East 7800 South
connection.

As shown in Table 3-14, with the recommended sources in place there is 5,730 gpm source
available for redundancy and future demands. It is recommended that the City consider

redeveloping Oak Street well and possibly Park Street well to provide full beneficial use of the
City’s water rights and to provide additional redundancy in the future.

Future Average Yearly Demand

Following the methodology described for existing conditions and estimating 23,580 ERCs in
2060, the average yearly source requirement is projected to be 13,205 ac-ft. See Table 3-15.

Table 3-15: 2060 Average Yearly Demand

Average Yearly Demand Total
ERCs Average Yearly Demand
(ac-ft/ ERC)
(ac-ft)
23,580 0.56 13,205

A breakdown of the existing average yearly demand by pressure zone (using the new
recommended pressure zones) is shown in Table 3-16.

Table 3-16: 2060 Average Yearly Demand Requirements by Pressure Zone

Water Supply Capacity in Zone (acre-feet)
Zolie ERCs (;):r??:;) Available .
) ; emaining
City Water | ,\\wept | Total
Rights
Midvale 11,970 11,345 4,952 1,875 6,827 -4,518
North Union 630 760
0 1,210 1,215 -650
South Union 1,340 1,100
Total 23,580 13,205 4,952 3,085 8,037 -5,168
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