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EXECUTIVE SUMMARY

The most recent Water System Master Plan (WSMP) prepared by Elsinore Valley
Municipal Water District (EVMWD) was completed in 2016. Since then, there has
been significant development within EVMWD's service area, resulting in population
growth and increased demands for both potable and non-potable water supplies.
However, water conservation and efficiency have also improved, and potable reuse
regulations have advanced rapidly over the past decade. These factors have created
a need to update the 2016 WSMP.

This WSMP has a planning horizon up to the year 2050 and evaluates EVMWD's
potable water system under both existing and future conditions. Concurrently with
the development of this WSMP, master plan updates are prepared for EVMWD's
sewer collection and recycled water distribution systems. All three plans are based
on the same set of growth and flow assumptions.

The purpose of this WSMP is to assist EVMWD in:

e Developing an infrastructure plan that balances reliability and cost.
e Creating an accurate and usable calibrated hydraulic model.

e Evaluating water system performance.

¢ Identifying needed capital improvement projects.

e Transferring knowledge to EVMWD's staff.

ES.1 Existing Water System

EVMWD provides water services to its Elsinore and Temescal Divisions, which
encompass an area of 96 square miles, including the Cities of Lake Elsinore, Canyon
Lake and Wildomar, as well as portions of the City of Murrieta and unincorporated
areas of Riverside County. EVMWD's water system is primarily divided into two
divisions, the Elsinore Division and the Temescal Domestic Service Area (TDSA).

The existing water system consists of 70 active storage reservoirs, 55 booster
pumping stations, 13 groundwater wells, 44 pressure regulating stations, and
approximately 743 miles of pipeline ranging from 4 to 42 inches in diameter. The
existing water system components are summarized in Table ES.1, while the
locations of the water facilities are shown on Figure ES.1.

The current water system is divided into 46 pressure zones (PZs), and each zone is
labeled by the high-water level of the storage reservoir in that zone. For example,

FINAL | APRIL 2024 | ES-1
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Zone 1601 has a hydraulic grade line (HGL) of 1,601 feet above mean sea level.
EVMWD's PZs range in HGL from 1,258 feet to 3,544 feet above mean sea level
(ft-msl). The largest PZ in both service area and demand service has an HGL of 1,434
and is also referred to as the "loop zone" because it surrounds and connects the
distribution system around Lake Elsinore.

Table ES.1 ~ Summary of Water Distribution System Components

Facility Type ‘ Number

Water Treatment Plants 3
Groundwater Wells (Operating) 15
Storage Reservoirs (Active) 70
Booster PSs 55
Hydropneumatic Pump Stations 6
Pipeline (Miles) 743
Pressure Regulating Stations b4
Valves 20,422
Fire Hydrants 8,174
Imported Primary Supply Sources 2
Emergency Interconnections 5

Notes:
Abbreviations: PS - pump station.
(1) Source: Information presented is based on EVMWD's geographic information system (GIS) data.

ES-2 | APRIL 2024 | FINAL
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Figure ES.1 Water Distribution System Facilities
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ES.2 Existing and Projected Water Demands

EVMWD currently serves a population of approximately 165,000. Due to anticipated
growth, the service area population is projected to increase to approximately
256,000 by the year 2050. This population and the demand forecast used in this
WSMP are aligned with EVMWD's 2020 Urban Water Management Plan (UWMP).

This distribution of demand used for water system analysis was established based on
GIS analysis of over 300 planned developments. Over half of these developments are
within the city of Lake Elsinore with a large number planned in the city of Wildomar
and unincorporated Riverside County as well. The cities of Canyon Lake and
Murrieta have relatively few planned developments within EVMWD's service area.

The seasonal and daily variation of water demands was established based on
analysis of historical production data. Maximum day demands (MDD) were
determined by applying a peaking factor of 1.75 to the anticipated average day
demands. Additionally, water demands vary throughout the day. For hydraulic
model analysis purposes, a 24-hour demand pattern was developed with a peak hour
demand (PHD) peaking factor of 2.6.

The projected population and demands through year 2050 are summarized in
Table ES.2

Table ES.2  Population and Demand Forecast to 2050

Annual Water

Year ‘ Population Demand® (AFY) ADD (mgd) | MDD® (mgd)
2025 176,657 29,825 26.6 46.6
2030 190,310 32,130 28.7 50.2
2035 205,018 34,613 30.9 54.1
2040 220,863 37,288 333 583
2045 237,932 40,170 35.9 62.8
2050® 256,320 43,284 38.6 67.6

Notes:

Abbreviations: ADD - average day demand; AFY - acre-feet per year.

(1) Water demand includes both water consumption and system losses (and is equal to water production needs).
(2) Based on MDD/ADD peaking factor of 1.75.

(3) Extrapolated the 2020 UWMP forecast linearly from 2045 (with 1.5 percent annual growth rate).

Water demands are projected to increase from approximately 27,000 AFY in 2023 to
43,000 AFY in 2050, which reflects an average annual growth rate of 1.5 percent.

A description of the land use and demand analysis used are included in Chapter 2
and Chapter 3, respectively.
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ES.3 Existing and Projected Water Supplies

EVMWD delivers potable water from three primary sources, namely groundwater,
local surface water, and imported water.

e Local groundwater pumped from 13 wells, some of which require treatment
prior to use.

e Local surface water from Canyon Lake Reservoir and treated at the Canyon
Lake Water Treatment Plant (CLWTP).

e Imported water purchased from Metropolitan Water District (MWD) via
Western Municipal Water District (WMWD). Imported water is delivered at
two locations, 1) the Temescal Valley Pipeline (TVP) connection and 2) the
Auld Valley Pipeline (AVP) connection.

Historical water supply deliveries are depicted in Figure ES.2. As shown, the
utilization of the water supply sources varies from year-to-year but imported water
has been the largest source of water supply in recent years.
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Figure ES.2  Historical Water Production by Supply Type From 1992 to 2021

As shown, water production increased steadily during the early 2000s until reaching
a peakin 2007. Since then, water production has steadily declined and currently is
stable around 24,000 AFY despite growth, reflecting the positive impacts of
EVMWD's water conservation program. The existing water system facilities are
described in detail in Chapter 4.
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ES.4 System Evaluation

The adequacy of EVMWD's system under existing and future demand conditions was
evaluated using an updated and calibrated hydraulic model of EVMWD's water
distribution system. This model was used to evaluate system pressure, pipeline
velocities, head loss, water levels in storage tanks, and adequacy of PS capacities
under a variety of demand conditions. Recommendations are made to address these
deficiencies. Additionally, the expected remaining useful life of groundwater wells,
storage tanks, PSs, and pipelines was analyzed to develop age- and condition-based
rehabilitation and replacement (R&R) programs.

The hydraulic model update is discussed in Chapter 5, while the evaluation criteria
are described in Chapter 6. The hydraulic analyses under existing and future demand
conditions are presented in Chapters 7 and 9, respectively.

ES.5 Improvement Recommendations

The water system recommendations identified in system evaluation include both
capacity improvements to accommodate growth and R&R improvements to address
aging infrastructure. A summary of the number of projects and facilities identified
that require improvement, rehabilitation, and/or replacement is listed in Table ES.3

Table ES.3  Summary of Water System Improvements

Project Type Description

’ No. of

Projects

Low Pressure

18 5 miles total
Improvements

Transmission and

L . 2 il I
Distribution mains 3 33 miles tota

10 existing PS expansions for growth;
PSs 32 9 PS upgrades for fire flow capacity;
13 new PS for growth

26.0 MG new capacity

Storage Reservoirs 21 4.8 MG replacement

PRV Stations 2 2 new PRV stations

Fire Flow Improvements 69 30 miles total

Supply Improvements 3 Canyon Lake WTP upgrades; 2 new wells

Pipeline R&R TBDW 27 miles small diameter (< 8 inches) rgplacements
87 miles age replacements (= 8 inches)

Reservoirs R&R 5 1.9 MG total

PSs R&R 43 43 PS with 1 or more pump replacements

Wells R&R 13 4 well pump replacement 1x before 2050

9 well pump replacements2x before 2050

Notes:
Abbreviations: MG - million gallons; PRV - pressure reducing valve; TBD - to be determined.
(1) The number of pipeline replacement projects depends on future contracting and phasing.
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ES.6 Capital Improvement Plan (CIP)

The purpose of the capital improvement plan (CIP) presented in this WSMP is to help
guide EVMWD with the implementation of water distribution system improvements
identified to meet the water demands projected through year 2050. It should be
noted that this WSMP does not include the evaluation of EVMWD's water treatment
plants and future water supply needs, as these are evaluated as part of EVMWD's
Integrated Resources Plan. Hence, water supply and treatment related projects are
not included in this water system CIP.

All projects identified during the existing and future system analyses, as well as
during the facility assessment and age-based R&R analysis, are phased based on the
following considerations:

e Anticipated construction of future land developments.

e The need to meet existing system deficiencies.

e Improvement of the water system reliability.

e Replacement of aging infrastructure.

e Combined cost of existing system improvements for each phase to
approximately match the projected annual revenues to fund the projects.

The CIP projects have been phased in 6 planning periods from 2023 through 2050.
The first phase starts in fiscal year (FY) 2023/2024 (hereafter 2023) and ends in

FY 2025/2026 (hereafter 2025). The remaining projects are separated into

5 additional phases, each spanning five fiscal years from 2025-2030, 2030-2035,
2035-2040, 2040-2045, and 2045-2050. In addition to the phasing, CIP projects have
been grouped by:

e Project Category (capacity or R&R improvements).
e Project Type (storage, PSs, wells, etc.).
e Ratepayer Class (existing or future ratepayers).

A summary table of the CIP is presented in Table ES.4. A summary of the cost by
project type is also graphically shown on Figure ES.3, while the cost allocation by
ratepayer class phase is shown on Figure ES.4.
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Table ES.4  Summary of Water System Improvements

Future
Ratepayers
($ Million)

Existing
Ratepayers
($ Million)

Percent of
Total

Total
($ Million)

Project Type

Low Pressure $17.6 $0.0 $17.6 2 Percent
Improvements

Transmission and $15.7 $163.0 $178.7 17 Percent
Distribution Main

PS $2.6 $100.5 $103.0 10 Percent
Storage Reservoir $35.1 $81.4 $116.5 11 Percent
Valves $0.8 $0.0 $0.8 <0.1 Percent
Fire Flow $111.1 $0.0 $111.1 10 Percent
Improvements

Supply $42.0 $51.0 $93.0 9 Percent
Improvements

Subtotal Capacity $224.9 $395.8 $620.7 58 Percent
Improvements

Pipelines (R&R) $389.0 $0.0 $389.0 36 Percent
Reservoirs (R&R) $11.3 $0.0 $11.3 1 Percent
PSs (R&R) $25.0 $0.0 $25.0 2 Percent
Wells (R&R) $32.3 $0.0 $32.3 3 Percent
Subtotal R&R $457.6 $0.0 $457.6 42 Percent
Projects

Total $682.5 $395.8 $1,078.4 100 Percent

As shown in Table ES.4, the total CIP cost is estimated at $1,078.4 million with
$682.5 million (63 percent) for existing system improvements to be paid by existing
rate payers and the remaining $395.8 million (37 percent) for projects needed to
accommodate future growth to be paid by future rate payers. The difference in cost
between existing and future ratepayers is largely due to the pipeline R&R projects
which accounts for $389 million of the total CIP.

The distribution of projects between the capacity improvement projects and
rehabilitation and repair projects are fairly balanced with the capacity improvement
projects accounting for $621 million (58 percent) and the R&R projects accounting
for $458 million (42 percent).

A complete listing of all proposed CIP improvement projects is presented in

Table ES.1. The capacity improvements are depicted by project type on Figure ES.5
and by phase on Figure ES.6. Additional details regarding the CIP phasing rationale,
cost estimating assumptions, and description of recommendations by project type is
included in Chapter 9 of this WSMP, along with separate CIP maps by project phase.
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Figure ES.3  CIP Costs by Project Type
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Figure ES.4  CIP Costs by Phase and Ratepayer Class
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Figure ES.5 Potable Water Capital Improvement Projects by Type



EVMWD | WATER SYSTEM MASTER PLAN

-This Page Intentionally Left Blank-

; My
ES-12 | APRIL 2024 | FINAL C CAryT™N



WATER SYSTEM MASTER PLAN | EVMWD

amma
S =
e %&
S, S
X ¥
Ay ! @
%,
K.
o %
Ve
¥ %
)
<
-4
Nl

Legend

[¥] \Valve Projects
Pump Station Improvements

CIP Phase 2 (2025 - 2030)
CIP Phase 3 (2030 - 2035)
CIP Phase 4 (2035 - 2040)

CIP Phase 5 (2040 - 2045)

[ISIISIaly |

CIP Phase 6 (2045 - 2050)
Tank Improvements

CIP Phase 2 (2025 - 2030)
CIP Phase 3 (2030 - 2035)

CIP Phase 4 (2035 - 2040)

000®

is not implied.

Engineering and/or survey accuracy

®

Supply Improvement Phase
2 (2025 - 2030)

Pipeline Improvements

CIP Phase 1 (2023 - 2025)
CIP Phase 2 (2025 - 2030)
CIP Phase 3 (2030 - 2035)
CIP Phase 4 (2035 - 2040)
CIP Phase 5 (2040 - 2045)
CIP Phase 6 (2045 - 2050)
Other Potable Water Main

EVMWD Potable Water
Service Area

Water Bodies

CIP Phase 6 (2045 - 2050) Streets
Data Sources: EVWMD GIS, ESRI
Disclaimer: Features shown in this A
figure are for planning purposes and Miles
represent approximate locations. 1 2

(o)
2 Sue
$ IDALEONA RD % AUSHE NUEVO
< 2 ST B RD
X 5 ZiaHE «
& 2 o =
$ LAKE MATHEWS DR ae 2 233 <
DAWSO < ® I§] 7 % =
NCANYON rp & z 3
90% \@9@ SANTA g, E SAN JACINTO AVE & SAN JACINTO AVE
", S e, | |5 2 %
% - D ¢ = Z
79) (’)PQ\ 2 DEPRAD ST 1 N 2 S
g s e
L 3 a
PR A ELLIS AVE ELLIS AVE
o w
W &
b 6\0 MOUNTAIN AVE S
- % o
! 6\4’0 ‘<\Y
i [rrmmm—— s MAPES RD MAPES RD éﬁb
] (=]
: —— B ! - 2 S
o 1 = s e ) WATSON RD
LEE LAKE i ! T T R B
% © : i (G] A AL ; = =
Mﬁ Com— | S —————E Y ETHANAC RD E: < 2 o SH74
- o
cu e SR 7 |02 o |5
© = MCLAUGHLIN RD % MCLAUGHLINRD & £
L &l I
E Lan o Z =
>
& (S s 5= ROUSE RD =
g - 2 1 [ WERITAGE KA
s : CHAMBERSAVE o < NN
5 it SIS AN
@ : M
CALL BLVD >
8 3 e %’3' GRAND AVE
¥
*‘O’
i g §§‘ SIMPSON RD
H
! |
r =
% = é g D OLIVE AVE
1 2% =} 2
2 2 = ~
- 2N 2 2 a DOMENIGONI PKWY
by, < - «<
~-, & ]
DR 3
i | ol GANYON ¢ (\ON LAKEDEN NEWPORT RD =
i <>( QQ. LAKE LS/ SILL @) @
i 2 K& s, IR LAPIEDRARD o
H & LS % 0 1 ) a
1 4 ) o - <
- (%)
i \ N H AR - 2 HOLLAND RD HOLLAND RD 5
! - % Sl : 2
i g A CRAIG AVE o e
, N) s
7 v LAKE ELSINORE o = sl 12 1o
o o«
- N ¥ 5 GARBANI RD e L GARBANIRD 2 2 =
l S\’\'7A (2] o7 < o =
& = g =
< & e @
Vs g ] WICKERD RD s WICKERD RD
0 = =S
@ E £
Sl BUNDY.CNYON RD SCOTTRD &
8 i g
N 0/170 H E @
444/ Ky 1 W (o
%o, il : 2 :
%2, ] £ i z z
2L C E KELLER RD =
% <
prem——a—————. s
- " &2, -
i i i. A &
: P sy Fpn———— E o S
I i : S e &
H o d a g R
— g . l>\__==-ll-ll-.ﬁ‘I' l&u-vr' 8 Q‘\{? a
1 /—4“ E \é’ <
H 5 &%, = N )
e CLINTON KEITHRD: & Same™% z PO €
& 1 3 3 5
& . ) o
N - a
| S i
LA 1 ",
P WA ” <
N7 -
) PN LR I8 AULD RD
S \ e »
N Tl ghe? S
& ) NG S
\3, -4 \o Op
> % €, %,
& N S OV
4 05 %, S$2 &
%80, %, %> SELY
A 2 %, & s %
© () AN R
% < "\
$\0\> L, At @

< carslla

Figure ES.6 Capital Improvement Projects by Phase
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Table ES.5  Capital Improvement Plan (CIP)

CIP Phasing ($)
Existing Proposed | Proposed CIP Cost ”

: . Existing User | Future User
Project e || S T Estimate Cost ($) Cost ($) Near-Term Total Cost ($)

(%)

2023-2025 | 2025-2030 2030-2035 | 2035-2040 | 2040-2045 | 2045-2050

Capacity Improvements | $506,128,000 | $179,350,000 | $326,778,000 | $16,298,000 | $265,175,000 | $106,732,000 |$62,140,000| $3,290,000 | $52,493,000 | $506,128,000
Low Pressure Improvements Diameter (in) Diameter (in) Length (ft) $17,608,000 $17,608,000 $- $- $17,608,000 $- $- $- $- $17,608,000
PW-LP1 PZ Adjustment for Falling Leaf Drive 12 12 400 $262,000 $262,000 $- $- $262,000 $- $- $- $- $262,000
PW-LP2 PZ Adjustment for Lake Street 12 12 1,000 $655,000 $655,000 $- $- $655,000 $- $- $- $- $655,000
PW-LP3 PZ Adjustment for Highway 74 8 12 40 $44,000 $44,000 $- $- $44,000 $- $- $- $- $44,000
PW-LP4 PZ Adjustment for Via Scenica 12 12 40 $61,000 $61,000 $- $- $61,000 $- $- $- $- $61,000
PW-LP5 PZ Adjustment near Almond Street 8 8 1,800 $983,000 $983,000 $- $- $983,000 $- $- $- $- $983,000
PW-LP6 PZ Adjustment near Canyon Drive 8 8 5,700 $3,114,000 $3,114,000 $- $- $3,114,000 $- $- $- $- $3,114,000
PW-LP7 PZ Adjustment near Robards Way 8 12 3,800 $2,489,000 $2,489,000 $- $- $2,489,000 $- $- $- $- $2,489,000
PW-LP8 PZ Adjustment near Tranquil Lane 8 8 200 $109,000 $109,000 $- $- $109,000 $- $- $- $- $109,000
PW-LP9 PZ Adjustment near Adelfa Street 12 12 3,000 $1,966,000 $1,966,000 $- $- $1,966,000 $- $- $- $- $1,966,000
PW-LP10 PZ Adjustment near Santa Rosa Drive 8 8 1,300 $745,000 $745,000 $- $- $745,000 $- $- $- $- $745,000
PW-LP11 PZ Adjustment near Blanche Drive 8 8 40 $56,000 $56,000 $- $- $56,000 $- $- $- $- $56,000
PW-LP12 PZ Adjustment for Grand Avenue 8 16 600 $473,000 $473,000 $- $- $473,000 $- $- $- $- $473,000
PW-LP13 PZ Adjustment for SH-74 8 8 100 $90,000 $90,000 $- $- $90,000 $- $- $- $- $90,000
PW-LP14 PZ Adjustment near Alvarado Street 8 8 1,500 $854,000 $854,000 $- $- $854,000 $- $- $- $- $854,000
PW-LP15 PZ Adjustment near Lincoln Street 16 16 5,500 $4,377,000 $4,377,000 $- $- $4,377,000 $- $- $- $- $4,377,000
PW-LP16-1 PZ Adjustment near Grand Avenue 12 12 40 $61,000 $61,000 $- $- $61,000 $- $- $- $- $61,000
PW-LP16-2 PZ Adjustment near Grand Avenue 12 12 1,800 $1,213,000 $1,213,000 $- $- $1,213,000 $- $- $- $- $1,213,000
PW-LP17 PZ Adjustment near Adelfa Street and McGrew Drive 8 8 40 $56,000 $56,000 $- $- $56,000 $- $- $- $- $56,000
Transmission and Distribution Main Diameter (in) Diameter (in) Length (ft) $178,703,000 $15,698,000 $163,005,000 $- $121,198,000 $27,143,000 $30,362,000 $- $- $178,703,000
PW-TR1 2001 Horsethief 3 Zone Transmission N/A 16 2,050 $1,620,000 $- $1,620,000 $- $1,620,000 $- $- $- $- $1,620,000
PW-TR2 1434 Zone Transmission in Alberhill Villages N/A 24 5,400 $5,715,000 $- $5,715,000 $- $5,715,000 $- $- $- $- $5,715,000
PW-TR3 1601 Zone Transmission in Alberhill Villages N/A 16/30 15,044 $16,846,000 $- $16,846,000 $- $- $16,846,000 $- $- $- $16,846,000
PW-TR5 1801 Zone Transmission in Alberhill Villages N/A 16 13,041 $10,297,000 $- $10,297,000 $- $- $10,297,000 $- $- $- $10,297,000
PW-TR7A Lucerne PS Suction/Discharge Pipeline 12 16/24 1,289 $1,073,000 $1,073,000 $- $- $1,073,000 $- $- $- $- $1,073,000
PW-TR7B 1434 Transmission from Temescal Canyon Road to Alberhill PS N/A 24/36 7,424 $10,526,000 $2,631,000 $7,895,000 $- $10,526,000 $- $- $- $- $10,526,000
PW-TR8 1434 Transmission from Alberhill PS to Baker/Nichols N/A 36 6,257 $8,935,000 $- $8,935,000 $- $8,935,000 $- $- $- $- $8,935,000
PW-TR9 1434 Transmission from Baker/Nichols to Nichols/Collier N/A 24 1,714 $1,814,000 $- $1,814,000 $- $1,814,000 $- $- $- $- $1,814,000
PW-TR10 1434 Transmission from Baker/Nichols to Baker Tank N/A 24 4,154 $4,396,000 $- $4,396,000 $- $4,396,000 $- $- $- $- $4,396,000
PW-TR11 1601 Transmission from Alberhill PS to Nichols/Terra Cotta N/A 16 3,200 $2,527,000 $- $2,527,000 $- $2,527,000 $- $- $- $- $2,527,000
PW-TR12 1601 Transmission in Terra Cotta Road N/A 16 3,573 $5,640,000 $- $5,640,000 $- $5,640,000 $- $- $- $- $5,640,000
PW-TR13 1601 Transmission from Nichols/Terra Cotta to Nichols/Baker N/A 16 3,450 $2,724,000 $- $2,724,000 $- $2,724,000 $- $- $- $- $2,724,000
PW-TR14 North Peak PS Suction/Discharge Pipeline N/A 16 15,533 $12,265,000 $- $12,265,000 $- $12,265,000 $- $- $- $- $12,265,000
PW-TR15 1676 Transmission in Alberhill Ranch N/A 16 4,332 $3,420,000 $- $3,420,000 $- $3,420,000 $- $- $- $- $3,420,000
PW-TR16 1434 Transmission in Grand Avenue N/A 24 22,767 $24,097,000 $12,048,000  $12,049,000 $- $24,097,000 $- $- $- $- $24,097,000
PW-TR20 1601 Spyglass Transmission from Dexter/3rd to Summerhill Area N/A 30 12,397 $15,621,000 $- $15,621,000 $- $15,621,000 $- $- $- $- $15,621,000
pw-TR21 001 Spyglass Transmission from Camino del Norte to Rosetta N/A 16 8,177 $6,457,000 $- $6,457,000 $- $6,457,000 $- $- $- $- $6,457,000
Canyon Road
PW-TR22 1801 Spyglass Transmission N/A 16 3,470 $2,740,000 $- $2,740,000 $- $2,740,000 $- $- $- $- $2,740,000
PW-TR23 1801 Spyglass Transmission N/A 16 1,425 $1,126,000 $- $1,126,000 $- $1,126,000 $- $- $- $- $1,126,000
PW-TR25 1801 Transmission in Greenwald Avenue N/A 16/20 13,118 $10,718,000 $- $10,718,000 $- $10,718,000 $- $- $- $- $10,718,000
PW-TR26 1801 Transmission in North Tuscany Hills N/A 16 6,422 $5,071,000 $- $5,071,000 $- $- $- $5,071,000 $- $- $5,071,000
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PW-TR31 1746 Bundy Gafford Zone Transmission N/A 20/30 20,600 $24,189,000 $- $24,189,000 $- $- $- $24,189,000 $- $- $24,189,000
PW-TR32 1901 Ortega Transmission N/A 8/16 1,673 $1,102,000 $- $1,102,000 $- $- $- $1,102,000 $- $- $1,102,000
PS Cfgp:;';y Cfgp;r‘::;y H°rs(f1‘;‘)’wer $103,018,000  $2,563,000  $100,455,000 $- $62,161,000  $37,901,000  $404000  $436,000  $2,116,000  $103,018,000
PW-PU-1 PZ 1601 (Horsethief 1) PS Upgrade 0 450 125 $538,000 $- $538,000 $- $- $- $- $- $538,000 $538,000
PW-PU-2 PZ 1601 (Rosetta Canyon 1) PS Upgrade 0 1300 250 $504,000 $- $504,000 $- $- $- $- $- $504,000 $504,000
PW-PU-3 PZ 1650 (Adelfa) PS Upgrade 0 650 75 $202,000 $96,000 $106,000 $- $202,000 $- $- $- $- $202,000
PW-PU-4 PZ 1650 (Inland Valley) PS Upgrade 0 1700 150 $538,000 $14,000 $524,000 $- $538,000 $- $- $- $- $538,000
PW-PU-5 PZ 1746 (Bundy Canyon) PS Upgrade 0 2600 100/125 $336,000 $- $336,000 $- $336,000 $- $- $- $- $336,000
PW-PU-6 PZ 1750 (Cottonwood) PS Upgrade 0 1000 200 $403,000 $230,000 $173,000 $- $403,000 $- $- $- $- $403,000
PW-PU-7 PZ 1800 (Rice Canyon) PS Upgrade 0 1300 75 $403,000 $- $403,000 $- $- $403,000 $- $- $- $403,000
PW-PU-8 PZ 1801 (Horsethief 2) PS Upgrade 0 400 75 $302,000 $- $302,000 $- $- $- $- $302,000 $- $302,000
PW-PU-9 PZ 1801 (Rosetta Canyon 2) PS Upgrade 0 1300 50/150 $403,000 $- $403,000 $- $- $- $- $- $403,000 $403,000
PW-PU-10  PZ1901 (Ortega) PS Upgrade 0 250 - $2,520,000 $- $2,520,000 $- $2,520,000 $- $- $- $- $2,520,000
PW-PU-11 PZ 2001 (Horsethief 3) New PS 0 550 - $4,200,000 $- $4,200,000 $- $- $4,200,000 $- $- $- $4,200,000
PW-PU-12 PZ 2001 (North Peak) New PS 0 450 -- $2,520,000 $- $2,520,000 $- $2,520,000 $- $- $- $- $2,520,000
PW-PU-13 PZ 2196 (Sedco) New PS 0 250 -- $2,520,000 $428,000 $2,092,000 $- $2,520,000 $- $- $- $- $2,520,000
PW-PU-14 PZ 1550 (Cielo Vista) PS Upgrade 0 1000 20 $134,000 $134,000 $- $- $- $134,000 $- $- $- $134,000
PW-PU-15 PZ 1600 (Skylark) PS Upgrade 0 1300 10 $202,000 $202,000 $- $- $- $202,000 $- $- $- $202,000
PW-PU-16 PZ 1850 (Canyon Lake Sustaining) PS Upgrade 0 600 30/40 $134,000 $134,000 $- $- $- $- $- $134,000 $- $134,000
PW-PU-17 PZ 1850 (Lemon Grove) PS Upgrade 0 350 8/25/150 $402,000 $402,000 $- $- $- $- $- $- $402,000 $402,000
PW-PU-18 PZ 1900 (Elderberry) New PS 0 100 - $2,520,000 $- $2,520,000 $- $- $2,520,000 $- $- $- $2,520,000
PW-PU-19 PZ 1901 (Borchard) New PS 0 1800 -- $5,880,000 $- $5,880,000 $- $5,880,000 $- $- $- $- $5,880,000
PW-PU-20 PZ 1940 (Cirrus Circle) PS Upgrade 0 1400 15 $202,000 $202,000 $- $- $- $202,000 $- $- $- $202,000
PW-PU-21 PZ 2201 (Ortega) New PS 0 1700 -- $5,880,000 $- $5,880,000 $- $5,880,000 $- $- $- $- $5,880,000
PW-PU-22  PZ 2320 (Adelfa) New PS 0 1400 = $5,880,000 $- $5,880,000 $- $5,880,000 $- $- $- $- $5,880,000
PW-PU-23 PZ 1800 (Spyglass) PS Upgrade 0 1650 - $5,880,000 $- $5,880,000 $- $5,880,000 $- $- $- $- $5,880,000
PW-PU-24 PZ 1571 (City) PS Upgrade 0 900 50 $202,000 $48,000 $154,000 $- $202,000 $- $- $- $- $202,000
PW-PU-25 PZ 1601 (Alberhill 1) PS Upgrade 0 3000 -- $8,400,000 $- $8,400,000 $- $8,400,000 $- $- $- $- $8,400,000
PW-PU-26 PZ 1925 (Spyglass) PS Upgrade 0 1800 -- $5,880,000 $- $5,880,000 $- $5,880,000 $- $- $- $- $5,880,000
PW-PU-27 PZ 2217 (Stage Ranch 2) PS Upgrade 0 1000 100 $202,000 $202,000 $- $- $- $- $202,000 $- $- $202,000
PW-PU-28 PZ 3300 (Skymeadows) PS Upgrade 0 1250 100 $202,000 $202,000 $- $- $- $- $202,000 $- $- $202,000
PW-PU-29 PZ 3544 (Los Pinos 2) PS Upgrade 0 1000 15 $269,000 $269,000 $- $- $- $- $- $- $269,000 $269,000
PW-PU-30  Temescal Valley Pipeline PS 0 20200 $15,120,000 $- $15,120,000 $- $15,120,000 $- $- $- $- $15,120,000
PW-PU-31 Mission Trails PS 0 8000 $15,120,000 $- $15,120,000 $- $- $15,120,000 $- $- $- $15,120,000
PW-PU-32 Inland Valley PS 0 15000 - $15,120,000 $- $15,120,000 $- $- $15,120,000 $- $- $- $15,120,000
. Capacity Capacity

Storage Reservoir (MG) MG) Length (ft)  $116,474,000  $32,517,000  $83,957,000 $- $55,843,000  $23,990,000  $14,213,000 $- $22,428,000  $116,474,000
PW-T-1 1467 Waite Street Zone Additional Tank 0 0.6 -- $2,722,000 $1,679,000 $1,043,000 $- $- $- $- $- $2,722,000 $2,722,000
PW-T-2 1571 City Tank Replacement 1.73 4.2 -- $11,995,000 $7,797,000 $4,198,000 $- $- $- $- $- $11,995,000 $11,995,000
PW-T-3 1601 Alberhill Village Tank 0 6 = $17,136,000 $- $17,136,000 $- $- $17,136,000 $- $- $- $17,136,000
PW-T-4 1601 Horsethief 1 Additional Tank 0 1.5 -- $6,048,000 $3,629,000 $2,419,000 $- $6,048,000 $- $- $- $- $6,048,000
PW-T-5 1601 Rosetta Canyon 1 Additional Tank 0 0.7 -- $3,175,000 $- $3,175,000 $- $- $- $- $- $3,175,000 $3,175,000
PW-T-6 1622 Canyon Lake Additional Tank 0 - $8,064,000 $7,258,000 $806,000 $- $8,064,000 $- $- $- $- $8,064,000
PW-T-7 1676 Alberhill Zone New Tank 0 - $4,536,000 $- $4,536,000 $- $4,536,000 $- $- $- $- $4,536,000
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PW-T-8 1746 Bundy Canyon Zone Additional Tank 0 1.5 - $6,048,000 $242,000 $5,806,000 $- $6,048,000 $- $- $- $- $6,048,000
PW-T-9 1800 Spyglass Zone New Tank 0 2.3 - $8,114,000 $- $8,114,000 $- $8,114,000 $- $- $- $- $8,114,000
PW-T-10 1800 Rice Canyon/Alberhill 2 Zone New Tank 0 1.7 -- $6,854,000 $- $6,854,000 $- $- $6,854,000 $- $- $- $6,854,000
PW-T-11 1801 Horsethief 2 Zone Additional Tank 0 1.6 - $6,451,000 $2,129,000 $4,322,000 $- $6,451,000 $- $- $- $- $6,451,000
PW-T-12 1801 North Tuscany Hills New Tank 0 2.6 - $9,173,000 $- $9,173,000 $- $- $- $9,173,000 $- $- $9,173,000
PW-T-15 1896 Meadowbrook 2 Additional Tank 0 13 - $5,242,000 $- $5,242,000 $- $5,242,000 $- $- $- $- $5,242,000
PW-T-16 1901 Ortega Zone New Tank 0 0.5 - $2,520,000 $- $2,520,000 $- $2,520,000 $- $- $- $- $2,520,000
PW-T-18 2001 Horsethief 3 New Tank 0 0.8 - $3,629,000 $- $3,629,000 $- $3,629,000 $- $- $- $- $3,629,000
PW-T-19 2001 North Peak Zone New Tank 0 0.7 - $3,175,000 $- $3,175,000 $- $3,175,000 $- $- $- $- $3,175,000
PW-T-20 2050 Greer Ranch 2 Zone Additional Tank 0 1 - $4,536,000 $4,400,000 $136,000 $- $- $- $- $- $4,536,000 $4,536,000
PW-T-21 2196 Sedco Zone Tank Replacement 0 0.4 - $2,016,000 $343,000 $1,673,000 $- $2,016,000 $- $- $- $- $2,016,000
PW-T-22 1882 Stage Ranch 1 Zone Additional Tank 0 0.1 -- $1,344,000 $1,344,000 $- $- $- $- $1,344,000 $- $- $1,344,000
PW-T-23 2309 Daley Zone Tank Replacement 0.088 0.2 - $2,016,000 $2,016,000 $- $- $- $- $2,016,000 $- $- $2,016,000
PW-T-25 2748 Los Pinos 1 Additional Tank 0.1 0.25 - $1,680,000 $1,680,000 $- $- $- $- $1,680,000 $- $- $1,680,000
Pressure Reducing Valve Stations Diameter (in) Diameter (in) No. $840,000 $840,000 $- $- $420,000 $- $- $- $420,000 $840,000
PW-V1 PZ Tomlin 2 PS Pressure Reducing Valve Upgrade 0 8 1 $420,000 $420,000 $- $- $420,000 $- $- $- $- $420,000
PW-V2 PZ Los Pinos 1 PS Pressure Reducing Valve Upgrade 0 8 1 $420,000 $420,000 $- $- $- $- $- $- $420,000 $420,000
Fire Flow Improvements Diameter (in) Diameter (in) Length (ft) $111,096,000  $109,592,000 $1,504,000 $16,298,000  $7,265,000 $15,800,000 $41,350,000 $2,854,000 $27,529,000 $111,096,000
FF-01 Fire Flow Pipeline Improvement Project - Warm Springs Drive 6 Varies 20,600 $16,071,000 $16,071,000 $- $- $- $- $- $- $16,071,000 $16,071,000
FF-02 Fire Flow Pipeline Improvement Project - Canyon Hills Drive 6 12 500 $328,000 $328,000 $- $- $- $- $- $328,000 $- $328,000
FF-03 Fire Flow Pipeline Improvement Project - Richard Street Varies Varies 9,100 $6,313,000 $6,313,000 $- $- $- $- $6,313,000 $- $- $6,313,000
FF-04 Fire Flow Pipeline Improvement Project - Riverview Drive N/A 8 1,600 $874,000 $874,000 $- $- $- $- $874,000 $- $- $874,000
FF-05 Fire Flow Pipeline Improvement Project - Greenwald Avenue 6 12 1,400 $917,000 $917,000 $- $- $917,000 $- $- $- $- $917,000
FF-06 Fire Flow Pipeline Improvement Project - El Toro Cut Off Road N/A 12 1,200 $787,000 $787,000 $- $- $- $- $- $787,000 $- $787,000
FF-07 Fire Flow Pipeline Improvement Project - Allan Street 6&8 12 1,900 $1,245,000 $1,245,000 $- $- $- $- $1,245,000 $- $- $1,245,000
FF-08 Fire Flow Pipeline Improvement Project - 2nd Street N/A 12 1,400 $917,000 $917,000 $- $- $- $- $- $- $917,000 $917,000
FF-09 Fire Flow Pipeline Improvement Project - W Graham Avenue N/A 8 1,300 $711,000 $711,000 $- $- $- $- $711,000 $- $- $711,000
FF-10 Fire Flow Pipeline Improvement Project - Sunnyslope Avenue Varies Varies 12,700 $8,058,000 $8,058,000 $- $- $- $8,058,000 $- $- $- $8,058,000
FF-11 Fire Flow Pipeline Improvement Project - Lakeview Avenue N/A 12 4,300 $2,817,000 $2,817,000 $- $- $- $- $- $- $2,817,000 $2,817,000
FF-12 Fire Flow Pipeline Improvement Project - Lash Street Varies Varies 3,500 $2,315,000 $2,315,000 $- $- $- $2,315,000 $- $- $- $2,315,000
FF-13 Fire Flow Pipeline Improvement Project - De Brask Avenue 2&4 Varies 1,100 $602,000 $602,000 $- $- $- $602,000 $- $- $- $602,000
FF-14 Fire Flow Pipeline Improvement Project - Dryden Street 2to8 Varies 13,600 $8,683,000 $8,683,000 $- $- $- $- $8,683,000 $- $- $8,683,000
FF-15 Fire Flow Pipeline Improvement Project - Raven Drive 6&8 Varies 8,200 $5,320,000 $5,320,000 $- $- $- $- $5,320,000 $- $- $5,320,000
FF-16 Fire Flow Pipeline Improvement Project - Zieglinde Drive N/A 8 1,300 $711,000 $711,000 $- $- $711,000 $- $- $- $- $711,000
FF-17 Fire Flow Pipeline Improvement Project - Ficus Street Varies Varies 1,500 $973,000 $973,000 $- $- $- $- $- $- $973,000 $973,000
FF-18 Fire Flow Pipeline Improvement Project - Ulla Lane 6 12 600 $393,000 $393,000 $- $- $393,000 $- $- $- $- $393,000
FF-19 Fire Flow Pipeline Improvement Project - Oregon Street N/A 8 400 $218,000 $218,000 $- $- $218,000 $- $- $- $- $218,000
FF-20 Fire Flow Pipeline Improvement Project - Kevin Place N/A 8 300 $165,000 $165,000 $- $- $165,000 $- $- $- $- $165,000
FF-21 Fire Flow Pipeline Improvement Project - Macy Street N/A 8 100 $56,000 $56,000 $- $- $- $- $- $- $56,000 $56,000
FF-22 Fire Flow Pipeline Improvement Project - Cedar Drive 8 8 200 $109,000 $109,000 $- $- $109,000 $- $- $- $- $109,000
FF-23 Fire Flow Pipeline Improvement Project - Sangston Drive 6&8 12 500 $656,000 $656,000 $- $656,000 $- $- $- $- $- $656,000
FF-24 Fire Flow Pipeline Improvement Project - Curtis Avenue N/A 8 100 $56,000 $56,000 $- $- $56,000 $- $- $- $- $56,000
FF-25 Fire Flow Pipeline Improvement Project - Coleman Avenue 48&8 12 1,400 $917,000 $917,000 $- $- $- $917,000 $- $- $- $917,000
FF-26 Fire Flow Pipeline Improvement Project - Grand Avenue 4 12 1,000 $655,000 $655,000 $- $- $655,000 $- $- $- $- $655,000
FF-27 Fire Flow Pipeline Improvement Project - Stoneman Street 6&8 12 1,100 $721,000 $721,000 $- $- $- $- $- $721,000 $- $721,000
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FF-28 Fire Flow Pipeline Improvement Project - Arbolado Lane Varies Varies 1,600 $886,000 $886,000 $- $- $886,000 $- $- $- $- $886,000
FF-29 Fire Flow Pipeline Improvement Project - Melinda Lane Varies Varies 900 $546,000 $546,000 $- $- $- $- $- $- $546,000 $546,000
FF-30 Fire Flow Pipeline Improvement Project - Wilson Street 8 12 1,200 $787,000 $787,000 $- $- $- $- $- $- $787,000 $787,000
FF-31 Fire Flow Pipeline Improvement Project - Leslie Street N/A 8 1,700 $930,000 $930,000 $- $- $- $- $- $- $930,000 $930,000
FF-32 Fire Flow Pipeline Improvement Project - lllinois Street Varies Varies 1,000 $633,000 $633,000 $- $- $- $- $633,000 $- $- $633,000
FF-33 Fire Flow Pipeline Improvement Project - Gruwell Street 4to 8 Varies 2,900 $1,900,000 $1,900,000 $- $- $- $- $1,900,000 $- $- $1,900,000
FF-34 Fire Flow Pipeline Improvement Project - Symphony Park Lane 8 12 700 $459,000 $459,000 $- $- $- $- $- $459,000 $- $459,000
FF-35 Fire Flow Pipeline Improvement Project - Colony Drive Varies Varies 500 $369,000 $369,000 $- $- $- $- $369,000 $- $- $369,000
FF-36 Fire Flow Pipeline Improvement Project - Pantera Court 8 12 2,800 $3,668,000 $3,668,000 $- $3,668,000 $- $- $- $- $- $3,668,000
FF-37 Fire Flow Pipeline Improvement Project - Jena Lane N/A 12 1,400 $917,000 $917,000 $- $- $917,000 $- $- $- $- $917,000
FF-38 Fire Flow Pipeline Improvement Project Camelot Circle Varies Varies 300 $175,000 $175,000 $- $- $- $- $- $175,000 $- $175,000
FF-39 Fire Flow Pipeline Improvement Project - Wildomar Trail Varies Varies 12,800 $9,972,000 $9,972,000 $- $9,972,000 $- $- $- $- $- $9,972,000
FF-40 Fire Flow Pipeline Improvement Project - Canyon Drive N/A 8 200 $109,000 $109,000 $- $- $- $109,000 $- $- $- $109,000
FF-41 Fire Flow Pipeline Improvement Project - Sunset Avenue Varies Varies 1,800 $1,006,000 $1,006,000 $- $- $- $- $1,006,000 $- $- $1,006,000
FF-42 Fire Flow Pipeline Improvement Project - Dial Road 6 12 1,000 $655,000 $655,000 $- $- $- $655,000 $- $- $- $655,000
FF-43 Fire Flow Pipeline Improvement Project - Almond Street 8 Varies 2,600 $1,650,000 $1,650,000 $- $- $1,650,000 $- $- $- $- $1,650,000
FF-44 Fire Flow Pipeline Improvement Project - Valencia Street 6&8 12 1,600 $1,049,000 $1,049,000 $- $- $- $- $- $- $1,049,000 $1,049,000
FF-45 Fire Flow Pipeline Improvement Project - Orchard Street Varies Varies 6,700 $4,794,000 $4,794,000 $- $- $- $- $4,794,000 $- $- $4,794,000
FF-46 Fire Flow Pipeline Improvement Project - Lewis Street 4to8 Varies 2,300 $1,420,000 $1,420,000 $- $- $- $- $- $- $1,420,000 $1,420,000
FF-47 Fire Flow Pipeline Improvement Project - Grape Street N/A 8 700 $384,000 $384,000 $- $- $- $- $- $384,000 $- $384,000
FF-48 Fire Flow Pipeline Improvement Project - Park Way N/A 8 100 $112,000 $112,000 $- $112,000 $- $- $- $- $- $112,000
FF-49 Fire Flow Pipeline Improvement Project - Ponte Russo 4t0 8 Varies 1,400 $1,890,000 $1,890,000 $- $1,890,000 $- $- $- $- $- $1,890,000
FF-50 Fire Flow Pipeline Improvement Project - Longhorn Drive Varies Varies 13,100 $9,502,000 $9,502,000 $- $- $- $- $9,502,000 $- $- $9,502,000
FF-51 Fire Flow Pipeline Improvement Project - Yosemite Place 6to 10 12 4,800 $3,144,000 $3,144,000 $- $- $- $3,144,000 $- $- $- $3,144,000
FF-52 Fire Flow Pipeline Improvement Project - Railroad Canyon Road 8 12 700 $459,000 $459,000 $- $- $- $- $- $- $459,000 $459,000
FF-53 Fire Flow Hydrant Zone Adjustment - Temescal Canyon Road N/A N/A N/A $84,000 $84,000 $- $- $84,000 $- $- $- $- $84,000
FF-54 Fire Flow Hydrant Zone Adjustment - Horsethief 1 Tank N/A N/A N/A $42,000 $42,000 $- $- $42,000 $- $- $- $- $42,000
FF-55 Fire Flow Hydrant Zone Adjustment - Alberhill 1 PS N/A N/A N/A $42,000 $42,000 $- $- $42,000 $- $- $- $- $42,000
FF-56 Fire Flow Hydrant Zone Adjustment - Alberhill 1A Tank N/A N/A N/A $42,000 $42,000 $- $- $42,000 $- $- $- $- $42,000
FF-57 Fire Flow Hydrant Zone Adjustment - Dryden Street N/A N/A N/A $42,000 $42,000 $- $- $42,000 $- $- $- $- $42,000
FF-58 Fire Flow Hydrant Zone Adjustment - Grand Avenue N/A N/A N/A $42,000 $42,000 $- $- $42,000 $- $- $- $- $42,000
FF-59 Fire Flow Hydrant Zone Adjustment - Crab Hollow Circle N/A N/A N/A $42,000 $42,000 $- $- $42,000 $- $- $- $- $42,000
FF-60 Fire Flow Hydrant Zone Adjustment - Country Club Drive N/A N/A N/A $42,000 $42,000 $- $- $42,000 $- $- $- $- $42,000
FF-61 Fire Flow Hydrant Zone Adjustment - Sunnyslope Avenue N/A N/A N/A $42,000 $42,000 $- $- $42,000 $- $- $- $- $42,000
FF-62 Fire Flow Hydrant Zone Adjustment - 3rd Street N/A N/A N/A $42,000 $42,000 $- $- $42,000 $- $- $- $- $42,000
FF-63 Fire Flow Hydrant Zone Adjustment N/A N/A N/A $42,000 $42,000 $- $- $42,000 $- $- $- $- $42,000
FF-64 Fire Flow Hydrant Zone Adjustment - Rosetta Canyon 2A Tank N/A N/A N/A $42,000 $42,000 $- $- $42,000 $- $- $- $- $42,000
FF-65 Fire Flow Hydrant Zone Adjustment - El Cariso Truck Trail N/A N/A N/A $42,000 $42,000 $- $- $42,000 $- $- $- $- $42,000
FF-66 tgi;:,::vnpéfie\,léne IS S R R R T 6 8 1,000 $546,000 $- $546,000 s- $- $- s- s $546,000  $546,000
FF-67 Firg Flow Pipeline Improvement Project (Future Deficiency) — 6 8 1,000 $546,000 5 $546,000 $- $- $- 5 $- $546,000 $546,000
White Street
FF-68 E'k';g'ri"é::ze"”e IS RS AR 8 12 500 $328,000 $- $328,000 - $- $- - $- $328,000  $328,000
FF-69 Fire Flow Hydrant Zone Adjustment (Future Deficiency) - 1434 PZ _ N/A _ N/A _ N/A _ $84,000 _ $- ~$84,000 $- _ $- _ $- _ $- ] $- ~ $84,000 $84,000
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Supply Improvements Diameter (in) Diameter (in) Length (ft) $91,000,000 $42,000,000  $51,000,000 $- $60,000,000  $33,000,000 $- $- $- $93,000,000
PW-WTP Canyon Lake Water Treatment Plant Upgrades N/A N/A N/A $60,000,000 $42,000,000  $18,000,000 $- $60,000,000 $- $- $- $- $60,000,000
PW-W1 Warm Springs Groundwater Wells N/A N/A N/A $13,000,000 $- $13,000,000 $- $- $13,000,000 $- $- $- $13,000,000
PW-W2 Temecula-Pauba Groundwater Wells $20,000,000 $20,000,000 $20,000,000 $20,000,000

Rehabilitation and Replacement Projects _— $497,933,000 | $497,933,000 | - | $25567,000 | $41,345,000 | $129,735,000 | $73,899,000 | $139,145,000 | $88,242,000 | $497,933,000

Pipelines Diameter (in) Diameter (in) Length (ft) $388,973,000 $388,973,000 $- $37,111,000  $114,515,000 $71,211,000 $102,322,000 $63,814,000 $388,973,000
PWRR-P-2030 Pipeline R&R Program Varies Varies 48,097 $26,978,000 $26,978,000 $- $- $26,978,000 $- $- $- $- $26,978,000
PWRR-P-2035 Pipeline R&R Program Varies Varies 107,903 $111,315,000  $111,315,000 $- $- $- $111,315,000 $- $- $- $111,315,000
PWRR-P-2040 Pipeline R&R Program Varies Varies 31,305 $17,357,000 $17,357,000 $- $- $- $- $17,357,000 $- $- $17,357,000
PWRR-P-2045 Pipeline R&R Program Varies Varies 252,734 $143,273,000  $143,273,000 $- $- $- $- $40,000,000 $53,273,000 $50,000,000  $143,273,000
PWRR-P-2050 Pipeline R&R Program Varies Varies 20,067 $11,766,000 $11,766,000 $- $- $- $- $- $- $11,766,000  $11,766,000
SDR-2030 Pipeline Small Diameter Replacement Program <8/10 8/10 18,475 $10,133,000 $10,133,000 $- $- $10,133,000 $- $- $- $- $10,133,000
SDR-2035 Pipeline Small Diameter Replacement Program <8 8 5,861 $3,200,000 $3,200,000 $- $- $- $3,200,000 $- $- $- $3,200,000
SDR-2040 Pipeline Small Diameter Replacement Program <8 8 25,375 $13,854,000 $13,854,000 $- $- $- $- $13,854,000 $- $- $13,854,000
SDR-2045 Pipeline Small Diameter Replacement Program <8 8 89,834 $49,049,000 $49,049,000 $- $- $- $- $- $49,049,000 $- $49,049,000
SDR-2050 Pipeline Small Diameter Replacement Program <8 8 3,752 $2,048,000 $2,048,000 $- $- $- $- $- $- $2,048,000 $2,048,000
Reservoirs Ex's(t,'\;‘g)s'ze NewSize (in) Length(ft)  $11,290,000  $11,290,000 $- $- $- $- $- $8,568,000  $2,722,000  $11,290,000
PWRR-T-1 Canyon Lake South Tank Replacement 1 1 -- $4,536,000 $4,536,000 $- $- $- $- $- $4,536,000 $- $4,536,000
PWRR-T-2 Gafford Street B Tank Replacement 0.6 0.6 - $2,722,000 $2,722,000 $- $- $- $- $- $- $2,722,000 $2,722,000
PWRR-T-3 Los Pinos 1 Tank Replacement 0.1 0.1 -- $1,344,000 $1,344,000 $- $- $- $- $- $1,344,000 $- $1,344,000
PWRR-T-4 Los Pinos 2 Tank Replacement 0.1 0.1 - $1,344,000 $1,344,000 $- $- $- $- $- $1,344,000 $- $1,344,000
PWRR-T-5 Skymeadows Tank Replacement 0.1 0.1 -- $1,344,000 $1,344,000 $- $- $- $- $- $1,344,000 $- $1,344,000
PSs Pump (hp)  Pump (hp) No. $25,094,000 $25,094,000 $- $10,783,000  $1,546,000 $436,000 $- $10,783,000  $1,546,000 $25,094,000
PWRR-PS-1  Auld Valley PS 0 250 8 $1,344,000 $1,344,000 $- $672,000 $- $- $- $672,000 $- $1,344,000
PWRR-PS-2  Beck Pumps 0 30 2 $134,000 $134,000 $- $67,000 $- $- $- $67,000 $- $134,000
PWRR-PS-3  Bundy Canyon PS 0 100/125/- 8 $874,000 $874,000 $- $437,000 $- $- $- $437,000 $- $874,000
PWRR-PS-4  Cal Oaks PS 0 100 8 $806,000 $806,000 $- $403,000 $- $- $- $403,000 $- $806,000
PWRR-PS-5 Canyon Lake Hydro 0 30/40 4 $268,000 $268,000 $- $134,000 $- $- $- $134,000 $- $268,000
PWRR-PS-6  Farm PS 0 100/- 6 $606,000 $606,000 $- $404,000 $- $- $- $202,000 $- $606,000
PWRR-PS-8  Horsethief 2 PS 0 75 6 $604,000 $604,000 $- $302,000 $- $- $- $302,000 $- $604,000
PWRR-PS-9  Lakeshore Booster 0 85 8 $806,000 $806,000 $- $403,000 $- $- $- $403,000 $- $806,000
PWRR-PS-10  Lucerne PS 0 75 8 $806,000 $806,000 $- $403,000 $- $- $- $403,000 $- $806,000
PWRR-PS-11  Ortega PS 0 75 8 $806,000 $806,000 $- $403,000 $- $- $- $403,000 $- $806,000
PWRR-PS-12  Rice Canyon PS 0 75 8 $806,000 $806,000 $- $403,000 $- $- $- $403,000 $- $806,000
PWRR-PS-13  Stage Ranch1PS 0 75 4 $404,000 $404,000 $- $202,000 $- $- $- $202,000 $- $404,000
PWRR-PS-14  Stage Ranch 2 PS 0 100 4 $404,000 $404,000 $- $202,000 $- $- $- $202,000 $- $404,000
PWRR-PS-15  Summerhill PS 0 100 6 $604,000 $604,000 $- $302,000 $- $- $- $302,000 $- $604,000
PWRR-PS-16  Tuscany 1 PS 0 125 8 $1,076,000 $1,076,000 $- $538,000 $- $- $- $538,000 $- $1,076,000
PWRR-PS-17  Tuscany 2 PS 0 25 4 $268,000 $268,000 $- $134,000 $- $- $- $134,000 $- $268,000
PWRR-PS-18  Waite Street PS 0 50 8 $538,000 $538,000 $- $269,000 $- $- $- $269,000 $- $538,000
PWRR-PS-19  Canyon Lake PS 0 100 4 $806,000 $806,000 $- $403,000 $- $- $- $403,000 $- $806,000
PWRR-PS-20  Cielo Vista Hydro 0 20 2 $268,000 $268,000 $- $134,000 $- $- $- $134,000 $- $268,000
PWRR-PS-21  City Booster 0 50 3 $404,000 $404,000 $- $202,000 $- $- $- $202,000 $- $404,000
PWRR-PS-22  Cottonwood 1 Booster 0 200 3 $806,000 $806,000 $- $403,000 $- $- $- $403,000 $- $806,000
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_. CIP Cost .. CIP Phasing ($)
Project I-EX|st|ng P.roposed Proposed Estimate(234) Existing User | Future User Total Cost ($)
Size/Type | Size/Type | Amount Cost ($) Cost ($)
(%) 2023-2025 | 2025-2030 | 2030-2035 | 2035-2040 | 2040-2045 | 2045-2050
PWRR-PS-23  Cottonwood 2 Booster 0 60 2 $606,000 $606,000 $- $303,000 $- $- $- $303,000 $- $606,000
PWRR-PS-24  Daley APS 0 15 2 $268,000 $268,000 $- $134,000 $- $- $- $134,000 $- $268,000
PWRR-PS-25 Daley B PS 0 15 2 $268,000 $268,000 $- $134,000 $- $- $- $134,000 $- $268,000
PWRR-PS-26  Greer Ranch 1/Greer Ranch 2 PS 0 50 6 $806,000 $806,000 $- $403,000 $- $- $- $403,000 $- $806,000
PWRR-PS-27  Horsethief 1 PS 0 125 4 $1,076,000 $1,076,000 $- $538,000 $- $- $- $538,000 $- $1,076,000
PWRR-PS-28 LalagunalPS 0 60 3 $604,000 $604,000 $- $302,000 $- $- $- $302,000 $- $604,000
PWRR-PS-29  Lemon Grove Hydro 0 7.5 2 $804,000 $804,000 $- $402,000 $- $- $- $402,000 $- $804,000
PWRR-PS-30  LosPinos1PS 0 50 2 $268,000 $268,000 $- $134,000 $- $- $- $134,000 $- $268,000
PWRR-PS-31  Los Pinos 2A PS 0 15 2 $268,000 $268,000 $- $134,000 $- $- $- $134,000 $- $268,000
PWRR-PS-32  Los Pinos 2B PS 0 15 2 $268,000 $268,000 $- $134,000 $- $- $- $134,000 $- $268,000
PWRR-PS-33  Meadowbrook 2 PS 0 40 3 $404,000 $404,000 $- $202,000 $- $- $- $202,000 $- $404,000
PWRR-PS-34  Rosetta Canyon 1PS 0 250 3 $1,008,000 $1,008,000 $- $504,000 $- $- $- $504,000 $- $1,008,000
PWRR-PS-37  Skylark Hydro 0 10 3 $404,000 $404,000 $- $202,000 $- $- $- $202,000 $- $404,000
PWRR-PS-38  Skymeadows PS 0 100 2 $404,000 $404,000 $- $202,000 $- $- $- $202,000 $- $404,000
PWRR-PS-39  Tomlin1PS 0 50 1 $336,000 $336,000 $- $168,000 $- $- $- $168,000 $- $336,000
PWRR-PS-40 Tomlin 2 PS 0 50 1 $336,000 $336,000 $- $168,000 $- $- $- $168,000 $- $336,000
PWRR-PS-41 Inland Valley Booster 0 150 4 $1,076,000 $1,076,000 $- $- $538,000 $- $- $- $538,000 $1,076,000
PWRR-PS-42  Lalaguna2PS 0 25 3 $404,000 $404,000 $- $- $202,000 $- $- $- $202,000 $404,000
PWRR-PS-43  Rosetta Canyon 2 PS 0 50 2 $806,000 $806,000 $- $- $403,000 $- $- $- $403,000 $806,000
PWRR-PS-44  Woodmoor PS 0 75 4 $806,000 $806,000 $- $- $403,000 $- $- $- $403,000 $806,000
PWRR-PS-45  Coldwater Booster 0 25 2 $134,000 $134,000 $- $- $- $134,000 $- $- $- $134,000
PWRR-PS-46  Encina PS 0 75 3 $302,000 $302,000 $- $- $- $302,000 $- $- $- $302,000
Wells Number Number Number $32,256,000  $32,256,000 $- $12,096,000  $2,688,000 $- $- $14,784,000  $2,688,000  $32,256,000
PWRR-W1 Cereal No. 1 Well 1 1 2 $2,688,000 $2,688,000 $- $1,344,000 $- $- $- $1,344,000 $- $2,688,000
PWRR-W2 Cereal No. 3 Well 1 1 2 $2,688,000 $2,688,000 $- $1,344,000 $- $- $- $1,344,000 $- $2,688,000
PWRR-W3 Cereal No. 4 Well 1 1 2 $2,688,000 $2,688,000 $- $1,344,000 $- $- $- $1,344,000 $- $2,688,000
PWRR-W4 Corydon Street Well 1 1 2 $2,688,000 $2,688,000 $- $1,344,000 $- $- $- $1,344,000 $- $2,688,000
PWRR-W5 Diamond Well 1 1 2 $2,688,000 $2,688,000 $- $- $1,344,000 $- $- $- $1,344,000 $2,688,000
PWRR-W6 Joy Street Well 1 1 2 $2,688,000 $2,688,000 $- $1,344,000 $- $- $- $1,344,000 $- $2,688,000
PWRR-W7 Lincoln Street Well 1 1 2 $2,688,000 $2,688,000 $- $1,344,000 $- $- $- $1,344,000 $- $2,688,000
PWRR-W8 Lee Lake Well 0 1 1 $1,344,000 $1,344,000 $- $- $- $- $- $1,344,000 $- $1,344,000
PWRR-W9 Machado Street Well 1 1 2 $2,688,000 $2,688,000 $- $1,344,000 $- $- $- $1,344,000 $- $2,688,000
PWRR-W10  Mayhew Well 1 1 2 $2,688,000 $2,688,000 $- $1,344,000 $- $- $- $1,344,000 $- $2,688,000
PWRR-W11  Station 71 Well 1 1 2 $2,688,000 $2,688,000 $- $1,344,000 $- $- $- $1,344,000 $- $2,688,000
PWRR-W12  Summerly Well 1 1 2 $2,688,000 $2,688,000 $- $- $1,344,000 $- $- $- $1,344,000 $2,688,000
PWRR-W13  Terra Cotta Well 1 1 1 $1,344,000 $1,344,000 $- $- $- $- $- $1,344,000 $- $1,344,000
CIP Total $1,078,352,000 $682,513,000 $395,839,000 $39,177,000 $365,840,000 $252,785,000 $157,540,000 $137,747,000 $123,263,000 $1,078,352,000
Annual Cost® N/A N/A N/A $19,588,500 $73,168,000 $50,577,000 $31,508,000 $27,949,400 $24,652,600 $39,939,000
Notes:

Abbreviations: ft - feet; gpm - gallons per minute; hp - horsepower; in - inches; N/A - not applicable.

(1) ENR20 City Average Construction Cost Index for February 2023 is 14,033.

(2) Estimated Construction Cost includes a 20 percent contingency of the baseline construction cost.

(3) Total project costs includes a 40 percent markup for engineering, construction management and environmental and legal and an 8 percent markup for project administration of the estimated construction cost.
(4) Total Mark-Up is 68 percent of the baseline construction costs.

(5)  Annual cost is equivalent to the CIP total divided by the number of planning years.
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Chapter 1
INTRODUCTION

This chapter provides an introduction to the Water System Master Plan (WSMP) for
the Elsinore Valley Municipal Water District (EVMWD), beginning with the project
background. The project objectives are presented, followed by a concise overview of
the scope of work, team involvement and acknowledgements. This chapter
concludes with a description of the organization of the WSMP report.

1.1 Project Background

The last WSMP for EVMWD was completed by MWH in 2016. Since then, there has
been significant development within EVMWND's service area, resulting in population
growth and increased demands for both potable and non-potable water supplies.
However, water conservation and efficiency have also improved, and potable reuse
regulations have advanced rapidly over the past decade. These factors have created
a need to update the 2016 WSMP.

The aim of the current WSMP is to develop a document that will serve as a guideline
for planning of the EVMWD's potable water system. This WSMP has a planning
horizon up to the year 2050 and evaluates EVMWD's potable water system under
both existing and future conditions.

This WSMP covers EVMWD's water service areas, which is composed of the Cities of
Lake Elsinore and Canyon Lake, and portions of the City of Wildomar, Murrieta and
un-incorporated Riverside County and Orange County land. The proposed
developments within EVMWND's service area represent a significant opportunity for
growth. Accordingly, the planning and sizing of new facilities to serve the new
developments are a key focus of this WSMP. The objective is to ensure that
EVMWD's recycled water system can meet the increased demands for potable water
while optimizing efficiency and sustainability.

Concurrently with the development of this WSMP, Carollo Engineers, Inc. (Carollo) is
updating the Recycled Water System Master Plan (RWSMP) and the Sewer System
Master Plan (SSMP). All three plans are based on the same set of growth and flow
assumptions. The RWSMP provides a phased recycled water system capital
improvement plan (CIP) for EVMWD staff to use as a planning road map for future
recycled water investment decisions. The SSMP evaluates the EVMWD's sewer
collection system using existing and projected future wastewater flows, identifies
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system deficiencies, and recommends improvements. A CIP for the sewer collection
system prioritizes these improvements.

1.2 Project Objectives

EVMWD's mission is to "manage its natural resources to provide reliable, cost-
efficient, high-quality water and wastewater services for the communities they
serve, while promoting conservation, environmental responsibility, education,
community interaction, ethical behavior, and recognizing employees as highly
valuable assets."

This WSMP is developed to assist EVMWD in achieving these objectives by meeting
the following goals:

e Developing an infrastructure plan that balances reliability and cost.
e Creating an accurate and usable calibrated hydraulic model.

e Evaluating water system performance.

e Identifying needed capital improvement projects.

e Transferring knowledge to EVMWD's staff.

1.3 Scope of Work
The scope of work (SOW) of this WSMP consists of the following tasks:

e Update EVMWD's 24-hour hydraulic potable water model of EVMWD's
system.

e Project potable water demands in the service area for year 2050.

e Identify timing and add locations of future developers in the hydraulic
potable water model.

e Perform a Water supply analysis.

e Conduct storage, booster station, and system reliability analysis.

* Analyze the potable water distribution system under existing conditions.

e Analyze the potable water distribution system under future conditions.

e Prepare areplacement program for pipes and potable water facilities.

e Identify potable water system improvements.

e Prepare a capital improvement plan (CIP) for the potable water system.

e Consult EVMWD staff on the needs of the system.

As part of this WSMP, an updated 24-hour extended period simulation (EPS)
computer model of the potable water system has been updated from the previous
WSMP. The calibrated potable water model includes all water pipelines within
EVMWD's system. Several scenarios were added to the potable water model which
incorporates future system elements that will be required to meet the service
conditions through 2050. The purpose of the model is to analyze the system under
existing and future demand conditions, identify constraints and deficiencies in
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existing infrastructure, recommend mitigation measures, and develop conceptual
infrastructure to serve future demands.

A comprehensive CIP has been prepared that includes all necessary system
improvements required to meet the potable water system needs through the year
2050. The CIP identifies system deficiencies and improvements needed to address
these deficiencies, maximize potable water opportunities, and proposes phasing and
cost estimates for the recommended improvements. The CIP will provide EVMWD
with a roadmap for future potable water system planning.

During the preparation of this WSMP, EVMWD staff provided numerous reports,
maps, studies, and other sources of information. Additionally, pertinent materials
were obtained from sources such as US Geological Survey (USGS), Esri, and others.
These materials included water system maps, planning and development
information, general plan land use, historical records, billing data, and detailed
facility information. Meetings were also held throughout the project with EVMWD's
engineering and planning, management, and operational staff to utilize their
knowledge and information during the hydraulic model development and calibration
stages. A complete list of reference documents is provided in Appendix A.

1.4 Authorization

This WSMP has been developed in accordance with the agreement between the
EVWMD and Carollo dated December 16, 2021.

1.5 Acknowledgements

Carollo wishes to acknowledge and thank all of EVMWD's staff for their assistance
and support in completing this project. Carollo would especially like to thank the
following individuals:

e ParagKalaria, Water Resources Director and Project Manager.

e Jason Dafforn, Engineering and Water Resources Director (former).
e Sudhir Mohleji, Principal Engineer.

e Jesus Gastelum, Senior Water Resources Planner/Engineer.

e Shane Sibbett, Civil Engineer.

e Matthew Bates, Engineering Manager (former).

e Mayra Cabrera, Principal Engineer.

e Jase Warner, Director of Operations.

e Tim Collie, Water Operations Manager.

e Shawn Gray, Water Production Superintendent.
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1.6 Project Staff

The following Carollo staff was principally involved in the preparation of this WSMP:

e Principal-in-Charge: Eric Mills, P.E.

e Project Manager: Inge Wiersema, P.E.

e Project Engineer: Matthew Huang, P.E.

e Technical Reviewer: Anthony Herda, P.E.

e Lead Hydraulic Modeler: Ryan Hejka, P.E.

e Water Demands: Rachel Duncan, P.E.

e EDU Tool Developer: Andy Baldwin, P.E.

e Engineering Support Staff: Renjie Li; Mike Wetterau, P.E.; Vidula
Bhadkamkar, P.E.

e GIS Specialists: Jackie Silber, GISP and Kevin Christensen.

1.7 Master Plan Outline

This document is divided into nine chapters. Chapter 1 serves as the introduction of
the master plan. Chapter 2 discusses the study area and the land use. Chapter 3
focuses on the potable water production and demand for historical and future use.
Chapter 4 provides an overview of the existing system, while Chapter 5 delves into
the potable water system model. The planning and evaluation criteria used for this
master plan is described in Chapter 6. Chapter 7 and Chapter 8 present the existing
system analysis and the future system analysis, respectively. Based on these
evaluations, Chapter 9 provides recommendations for the capital improvement
program, along with associated costs. Supporting documents are included in
appendices, while acronyms used in this WSMP are listed at the end of the Table of
Contents.

1-4 | OCTOBER 2023 | FINAL

( cg"‘ "4-.74



WATER SYSTEM MASTER PLAN | EVMWD

C cg"‘ "4-.74

Chapter 2
STUDY AREA AND LAND USE

This chapter describes Elsinore Valley Municipal Water District's (EVMWD's) service
area, current and projected population served, and the land use within EVMWD's
service area.

2.1 Study Area

EVMWD is a public non-profit agency that was created on December 23, 1950 that
provides public water service, water supply development and planning, wastewater
treatment and disposal, and recycled water service. EVMWD is a sub agency of
Western Municipal Water District, a member agency of the Metropolitan Water
District of Southern California (MWD).

The study area for this master plan is EVMWD's service area, which is located in
southwestern Riverside County and eastern Orange County. EVMWD is located
approximately 18 miles northwest from the city of Temecula, 25 miles west of the
city of Hemet, and 22 miles southeast of the city of Corona. EVMWD provides water
services to the cities of Lake Elsinore and Canyon Lake, and portions of the city of
Wildomar, city of Murrieta, and unincorporated Riverside County and Orange
County land, as shown on Figure 2.1. The unincorporated communities within
EVMWD's service area include The Farm, Lakeland Village, Cleveland Ridge, Rancho
Capistrano, El Cariso Village, Horsethief Canyon, Sedco Canyon, and Temescal
Canyon.

The size of the EVMWD service area is approximately 98.5 square miles. The
EVMWD service area has a high elevation of over 3,000 feet above mean sea level
(ft msl) and a low elevation of roughly 1,250 ft msl. EVMWD is bordered by the
Cleveland National Forest to the southwest, which are part of the Santa Ana
Mountains. Because of these mountain ranges surrounding EVMWD, as well as flat
areas surrounding the lake, EVMWD has a large number of pump stations (PS), as
well as many pipes with minimal or very steep slopes.

The most prominent geographic feature of the EVMWD service area is Lake Elsinore,
aroughly 3,000-acre natural freshwater lake that is fed by the San Jacinto River
during wet weather and can overflow to the Santa Ana River and eventually to the
Pacific Ocean. To sustain lake levels during drought periods, tertiary effluent from
the EVMWD Regional Water Reclamation Facility is added to the Lake. Lake Elsinore
sits in the center of the EVMWD service area.
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EVMWD's service area also includes Canyon Lake, a 525-acre reservoir created in
1928 by the construction of the Railroad Canyon Dam. The reservoir is supplied by
the San Jacinto River and Salt Creek and acts as a drinking water reservoir for
EVMWD.

EVMWD’s service area is divided into two separate divisions: the Elsinore Division
and Temescal Division. The Temescal Division Service Area (TDSA) is located
northwest of the Elsinore Division Service Area (EDSA) and is a self-sustained water
division, hydraulically separated from the EDSA.

EVMWD serves a population of approximately 165,000 and provides potable water
through 45,008 connections. The EDSA makes up most of EVMWD's service area,
with approximately 44,301 connections, encompassing an area of 96 square miles.
The TDSA covers an area approximately 2.5 square miles and has approximately
707 connections.

2.1.1 Service Area Population

Current population served and future population projections for the service area
developed in support of EVMWD'’s 2020 Urban Water Management Plan (UWMP)
were adopted for this Water System Master Plan (WSMP).

For the 2020 UWMP, the Department of Water Resources (DWR) Population Tool,
the Southern California Association of Governments (SCAG) 2020-2045 Regional
Transportation Plan, and staff input were considered for the current and projected
population estimates. In recent years, the number of service connections within
EVMWD's service area has grown at a rate of 1.5 percent per year, and this growth is
expected to continue through 2050. Table 2.1 shows the current and projected
population for the EVMWD service area.

Table 2.1 EVMWD Service Area Population Projection®

Year EVMWD Population Served

2020 163,984
2025 176,657
2030 190,310
2035 205,018
2040 220,863
2045 237,932
2050 256,320

Notes:
(1) Source: 2020-2045 population estimates from EVMWD’s 2020 UWMP (WSC, 2021), and the 2050 estimate was calculated
using a continued growth rate of 1.5 percent per year.
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2.2 Land Use

The general plans of the Cities of Lake Elsinore, Canyon Lake, Wildomar, and
Murrieta, as well as Riverside and Orange County, guide development and establish
long-range development policies within their jurisdictions that overlap with
EVMWD's service area. Land use information is an integral component in
determining the amount of future potable and recycled water use and wastewater
generation within EVMWD's boundaries. The type of land use in an area will affect
the volume and timing of water use as well as the volume, timing, and water quality
characteristics of the wastewater generation. Adequately estimating the water use
and generation of wastewater from various land use types is important in sizing and
maintaining effective water and sewer system facilities.
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Figure 2.2 shows the land uses within EVMWD's service area. Each land use category
is defined, and the approximate percentage of EVMWND's service area comprised of
that land use type is shown, in Table 2.2. Low density residential is the largest land
use category in EVMWD's service area, with significant amounts of medium-density
residential, industrial, and open-space land uses, as well. A large portion of the
service area is categorized as vacant, under construction, or undevelopable,
indicating a significant potential for growth.

Table 2.2 Land Use Designations

Percentage
of EVMWD Definition
Service Area

Land Use

Category®

This designation provides for single-family detached
homes, secondary residential units, hobby farming and
keeping of animals, public and quasi-public uses, and
similar and compatible uses. Clustered single-family

31% development may also be encouraged within this
designation to minimize grading requirements and
impacts to environmentally sensitive areas. Residential
densities shall be between 1 and 6 dwelling units per net
acre.

Low-Density
Residential

This designation provides for typical single family
detached and attached homes, duplexes, triplexes,
fourplexes, multi-family residential units, group
quarters, public and quasi-public uses, and similar and
compatible uses. Residential densities shall be between
7 and 18 dwelling units per net acre.

Medium-
Density 17%
Residential

This designation provides for single-family attached

homes, multi-family residential units, group quarters,
1% public and quasi-public uses, and similar and compatible

uses. Residential densities shall be between 19 and

24 units per net acre.

High-Density
Residential

This designation provides for retail, services,
restaurants, professional and administrative offices,
hotels and motels, mixed-use projects, public and
quasi-public uses, and similar and compatible uses.

Commercial 2%

This designation provides for a mix of residential and
Mixed Use 3% non-residential uses within a single proposed
development area.

This designation provides for office and administrative
uses, light industrial, research and development,
industrial parks, warehouses, manufacturing,
office-based firms, including office support facilities,

Industrial 6%

Iy
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Land Use Percentage

Category®

of EVMWD Definition
Service Area

restaurants, medical clinics, public and quasi-public
uses, and similar and compatible uses.

These designations provide for public and private areas
of permanent open space and allows for passive and/or
active private and public recreation. Open space and
passive recreation areas include state and local parks,

9% Bureau of Land Management lands, the Cleveland
National Forest, and/or private undeveloped lands.
Active recreation includes uses such as golf courses and
also allows for commercial recreation facilities such as
water-oriented recreational uses.

Open Space/
Recreational

This designation indicates areas owned and maintained
by public agencies such as school districts, water
districts, utility companies, the County of Riverside, and

3% the relevant city. Appropriate uses for this designation
include schools, roads, drainage facilities, utility
substations, sewage treatment plants, civic facilities
and cemeteries, and similar and compatible uses.

Public/
Institutional

Includes land that is vacant, under construction,
Other? 29% undevelopable, unknown zoning, floodways, and a
small amount of agriculture.

Notes:

(1) Land use categories adapted from the City of Lake Elsinore’s General Plan (2011).

(2) Notan officially designated land use category but used to capture land use types across jurisdictions that don't fit into
another category.

2.2.1 Planned Developments

Since EVMWD's service area has a significant potential for additional growth,
EVMWD tracks planned developments within each of the cities and unincorporated
county areas within its boundaries in order to plan for their potential future water
demand and wastewater collection needs. EVMWD is currently tracking over 300
planned developments. Over half of these developments are within the city of Lake
Elsinore with a large number planned in the city of Wildomar and unincorporated
Riverside County as well. The cities of Canyon Lake and Murrieta have relatively few
planned developments within EVMWD's service area.

The full list of planned developments tracked by EVMWD is included in Appendix B.
The size, character, and location of the planned developments contribute to the
spatial allocation of projected future demands, as described in Chapters 3 and 8.
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Chapter 3
WATER PRODUCTION AND DEMAND

This chapter describes the existing water supply sources, historical water production
and consumption, and projected water demands for Elsinore Valley Municipal Water
District's (EVMWD's) service area. The future water demands for the 2050 planning
horizon were adapted from the forecast prepared for EVMWD’s 2020 Urban Water
Management Plan (UWMP).

3.1 Water Supply
EVMWD has three primary sources of potable water supply:

e Local groundwater pumped from EVMWD-owned wells and as needed, then
treated and/or blended to meet regulatory limits such as arsenic, vanadium,
etc.

e Local surface water from Canyon Lake Reservoir and treated at the Canyon
Lake Water Treatment Plant (CLWTP).

e Imported water purchased from Metropolitan Water District (MWD) through
Western Municipal Water District (WMWD); water is imported from the
Temescal Valley Pipeline (TVP) connection, and the Auld Valley Pipeline
(AVP) EM-17 connection.

EVMWD's water supply wells and corresponding groundwater basins, CLWTP, and
TVP and AVP connections are shown on Figure 3.1. EVMWD also has a recycled
water network that delivers non-potable, Title 22-compliant tertiary recycled water
to customers in four service areas. Details regarding EVMWD's recycled water
system can be found in the separate Recycled Water System Master Plan (Carollo,
2022).

Historical EVMWD water production over the past 30 years is summarized in

Table 3.1 and graphically shown on Figure 3.2. Use of supplies varies from
year-to-year but imported water has been the largest source of water supply in
recent years. As shown, water production increased steadily during the early 2000’s
until reaching a peak in 2007 (35,799 acre-feet per year [AFY]). Water production has
steadily declined since and currently is stable around 24,000 AFY despite growth,
reflecting the impacts of EVMWD's water conservation program.
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Table 3.1 EVMWD Annual Water Production From 1992 to 2021
Groundwater, Imported Local Surface
AFY Water, AFY Water, AFY Total, AFY
(% of total) (% of total) (% of total)
1992% 6,618 (40%) 7,387 (45%) 2,360 (14%) 16,365
1993 5,467 (33%) 8,821 (53%) 2,217 (13%) 16,505
1994 8,617 (50%) 7,302 (43%) 1,218 (7%) 17,137
19950 9,696 (57%) 3,243 (19%) 4,055 (24%) 16,994
1996 8,262 (46%) 8,839 (50%) 747 (4%) 17,848
19979 9,418 (49%) 7,374 (38%) 2,404 (13%) 19,196
1998% 7,029 (39%) 4,373 (24%) 6,551 (36%) 17,953
1999W 9,549 (44%) 10,405 (48%) 1,948 (9%) 21,902
2000V 8,261 (35%) 12,914 (55%) 2,138 (9%) 23,313
2001® 9,940 (44%) 9,716 (43%) 2,723 (12%) 22,379
20020 9,947 (40%) 14,503 (59%) 206 (1%) 24,656
2003® 10,144 (41%) 12,958 (52%) 1,917 (8%) 25,019
20049 9,982 (37%) 14,905 (55%) 2,345 (9%) 27,232
2005% 10,889 (38%) 15,068 (52%) 2,913 (10%) 28,870
2006W 10,495 (32%) 21,146 (65%) 782 (2%) 32,423
20079 8,445 (25%) 22,822 (66%) 3,128 (9%) 34,395
2008" 6,468 (21%) 20,645 (68%) 3,427 (11%) 30,540
2009% 8,286 (31%) 16,404 (61%) 2,011 (8%) 26,701
2010W 4,551 (19%) 15,995 (68%) 3,002 (13%) 23,548
2011 3,045 (13%) 17,448 (72%) 3,697 (15%) 24,190
20120 5,709 (23%) 19,353 (77%) 178 (1%) 25,240
2013® 6,232 (24%) 18,479 (72%) 932 (4%) 25,643
20140 5,627 (22%) 18,883 (74%) 1,167 (5%) 25,677
2015 4,051 (19%) 15,318 (72%) 1,964 (9%) 21,333
2016@ 5,613 (25%) 15,945 (71%) 808 (4%) 22,366
2017@3 2,866 (13%) 18,322 (80%) 1,709 (7%) 22,897
20182 4,027 (17%) 18,276 (78%) 1,158 (5%) 23,461
20193 4,067 (18%) 15,917 (71%) 2,414 (11%) 22,398
2020¥ 8,537 (36%) 15,115 (64%6) 0 (0%) 23,652
2021% 4,899 (20%) 19,350 (80%) 0 (0%) 24,249
30-year Average 7,225 (31%) 14,241 (61%) 2,004 (8%) 23,469

Notes:

(1) EVMWD 2017 Integrated Resources Plan (IRP).

(2) EVMWD 2020 UWMP.

(3) Thelower annual groundwater values for 2017, 2018, and 2019 are associated with decreased pumping in the Elsinore
Basin due to in-lieu recharge CUP compliance. During in-lieu recharge, EVMWD decreased pumping by the same amount
of imported water recharge. For these years, the annual imported volumes are larger because additional water was
provided for in-lieu recharge purposes.

(4) “Water Production.xlsx”.
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3-2 | OCTOBER 2023 | FINAL C CAFTTTN



WATER SYSTEM MASTER PLAN | EVMWD

Inset A
Temescal Valley
Pipeline
Connection

@

Flager 3A @

Flager 2A

Flager Water
Treatment Plant

Legend

@®
)

Groundwater Subbasins

Pipeline Connections

EVMWD Well

Elsinore Valley Basin
Bedford-Coldwater Basin
Temecula Valley Basin

- Water Treatment Plant

.Fn—.

wuet EVMWD Potable Water Service Area

Waterbody

Streets

A
Feet

0 6,000 12,000
Data Sources: EVWMD GIS, ESRI

Disclaimer: Features shown in this
figure are for planning purposes and
represent approximate locations.
Engineering and/or survey accuracy
is not implied.

ﬁ LAKE PERRIS
Inset A LAKE MATHEWS
% 215/
Lol '.f
"0
amng,
e
Inset A
Trilogy
(Proposed)
éWeII
Station
b 71 Well o ——
i 11 .—-I-Il—ll-q‘
LT 1T
- Station.72@5@ 1 -
! Mayhew Well LEELAKE i 1
| TP erre—— v - UTEL TTE T Tl Ll |
LT
=—'
S s,
(8
1
__...i
WLy i
: i
S :
i :
5 -
[ = &
- i &
b Terra g PR
s COtta‘Well Fraser@fraser Well L"G[‘gk N 0 P o w)
H Well 1
Machado H
! stwel & @-Joy Ave Well i ity
1 C Lak \'/v t
i @ Back'Basin r- anyon_Lake Vva en._..J
- : =
1 P Groundwater  ws 1 Treatment Plant 3
7 H
) LG Treatment Plant 3. |
i =
&
¢/ Summerly We I = =R
& Grand Cereal 4Well® F" 1 !
L. Ave Well @Cer@)al 3 Well ol
i
Woodjiell Sanders Well Cereal 1:Well n/
@/ﬂe 134
Corydon Yl.or.:
stwell. @ T 1
qmmnnmmn s mmmSkymeadows S et i T
(T @! Palomar St g
L 1 Senmmenmm | 199 - LT
5 ‘|' @Palomar -|i' ‘5'!" :-'
“..I ; St Well -..-'a..._.._:»'\.:_‘n...l*
L-‘ 0y«""
-_‘ Auld iVaIIey
5 % Pipeline
“"—n—n—n-..”‘o K ¢ & >

7,
"\ P X
o, ,“

™
154

- .
£-,Connection

?f«.
W\

G
o
(0’

215/

DIAMOND
VALLEY LAKE

LAKE
SKINNER

< carslla

Figure 3.1 Water Supply Sources



EVMWD | WATER SYSTEM MASTER PLAN

-This Page Intentionally Left Blank-

: Iy
3-4 | OCTOBER 2023 | FINAL . CAYTTTN



WATER SYSTEM MASTER PLAN | EVMWD

40,000
35,000
30,000
25,000
20,000

15,000

Production (AFY)

10,000

5,000

AN M T LNWOW NGO DO da MIFLOINO DADO d N MIFLO N0 OO o
DDDADADDNDDNHOANO © 0 00 00 9 00 ddddddddddaoo
AN DAHNHNO OO OO0 OO0 O 0o 0 90 oo o oo 9 oo o o
d d d d d F 3 d 88§88 N8N~ ~

W Groundwater M Imported Water — m Surface Water

Figure 3.2 Historical Water Production by Supply Type From 1992 to 2021

3.1.1 Groundwater Wells

EVMWD pumps water from the Elsinore Valley Subbasin and the Bedford-Coldwater
Subbasin, both of which underlie portions of the Elsinore Groundwater Basin. Per
the 2021 Elsinore Valley Subbasin Groundwater Sustainability Plan, EVMWD is the
primary producer of groundwater in the Elsinore Valley Subbasin, accounting for

99 percent of groundwater produced from the subbasin (Carollo, 2021).

EVWMD will limit pumping to approximately 5,700 AFY to be consistent with the
safe yield that was defined for the Elsinore Area in the Elsinore Valley Groundwater
Sustainability Plan (GSP) (Carollo, 2021). EVMWD has 10 wells in the Elsinore Valley
Subbasin (Carollo, 2021) that extract water from a deep aquifer for the purpose of
potable water supply. Two new municipal wells are planned for the Lee Lake Area of
the Elsinore Valley Subbasin with an estimated yield of 1,000 AFY (Carollo, 2021).
The Lee Lake wells are expected to be completed in 2024. In addition, EVMWD is
planning to add an additional well within the boundaries of the Elsinore Valley
Subbasin and the Temecula-Pauba aquifers in 2023. The implementation of these
three new wells will bring EVMWD's total number of wells in the Elsinore Valley
Subbasin up to 13.

EVMWD'’s groundwater facilities also include the Back Basin Groundwater
Treatment Plant. The treatment plant provides centralized treatment for arsenic for
two EVMWD wells, Cereal 3 and Cereal 4. The existing capacity of the plantis

3,500 gallons per minute (gpm) (approximately 5,600 AFY), with the ability to
expand to 7,000 gpm (approximately 11,300 AFY). If the plant was expanded, then
groundwater extracted from other wells could also be treated for arsenic
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(Carollo, 2021). Currently, the Joy and Machado wells are blended together, and the
Cereal 1, Corydon, Diamond, and Summerly wells are blended together for arsenic.

EVMWD also has two non-potable wells that have been used to augment Lake
Elsinore water levels. Since the development of the 2005 Groundwater Management
Plan (GWMP), the wells have only been used during drought conditions, which
decreases natural runoff into the Lake. Recycled water replenishment is used more
regularly to maintain the minimum lake elevation goal of 1,240 feet above mean sea
level (ft-msl) in Lake Elsinore (Carollo, 2021).

EVMWD currently has four production wells in the Bedford-Coldwater Subbasin,
which is located to the north of the Elsinore Valley Subbasin. Two of the four wells
(Station 71 and Mayhew) are located in the Bedford Subbasin and serve the Elsinore
Division while the other two (Flagler 2A and Flagler 3A) are in the Coldwater
Subbasin and serve the Temescal Division and import water to the EVMWD’s main
service area. Per the 2021 Groundwater Sustainability Plan for the
Bedford-Coldwater Subbasin, the subbasin is considered a low priority groundwater
basin by the Department of Water Resources (DWR), and groundwater elevations
have been relatively stable in recent years (Todd Groundwater, 2021). The
sustainable yield of the Bedford-Coldwater Subbasin is estimated to be 6,000 AFY,
shared between EVMWD, the City of Corona, and the Temescal Valley Water District
(Todd Groundwater, 2021).

The Flagler Wells are treated at the Flagler Water Treatment Plant to achieve one
log removal of Giardia.

Five-year production totals from the Elsinore Valley Subbasin and the
Bedford-Coldwater Subbasin are shown in Table 3.2 along with the estimated safe
yield for each basin. As shown, EVMWD typically produces more water from the
10 wells in the Elsinore Valley Subbasin than from the four wells in the
Bedford-Coldwater Subbasin. Production from the Elsinore Valley Subbasin has
accounted for an average of 75 percent of the total groundwater produced by
EVMWD over the past five years.

Table 3.2 Groundwater Production by Basin (2017-2021)

Elsinore Valley Bedford-Coldwater
; : : ; Total Groundwater
Subbasin Production Subbasin Production Production (AFY)
(AFY) (AFY)
2017 2,198 668 2,866
2018 3,713 244 3,957
2019 2,360 1,690 4,050
2020 6,688 1,788 8,476
2021 3,312 1,587 4,899

oy
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Elsinore Valley Bedford-Coldwater
; : : . Total Groundwater
Subbasin Production Subbasin Production Production (AFY)
(AFY) (AFY)
5-Year Average 3,654 1,195 4,850
Safe Yield 5,700 6,000 -

3.1.2 Local Surface Water

Lake Elsinore is a large local surface water body in EVMWD's service area with an
estimated volume of approximately 60,000 acre-feet (AF). Per the Santa Ana Water
Pollution Control Plan (Basin Plan) (SARWQCB, 2019), beneficial uses of the lake
include recreation, warm water fishery, commercial, wildlife habitat, and rare
threatened and endangered species. Lake Elsinore is not used for municipal water
supply. Under average hydrologic conditions, there is insufficient precipitation and
runoff to balance evaporation, resulting in declining water level in the lake. EVMWD
provides recycled water and groundwater to Lake Elsinore to maintain lake levels at
1,240 ft-msl to comply with the Lake Elsinore Comprehensive Water Management
Agreement.

Canyon Lake (also called Railroad Canyon Reservoir) is used by EVMWD as a local
raw water source to produce potable water supply. Canyon Lake impounds flows
from the San Jacinto River, Salt Creek, and local surface runoff (EVMWD, 2017).
EVMWD owns all water and land rights within the footprint of Canyon Lake. Canyon
Lake was originally constructed with a capacity of 12,000 AF. However, siltation
decreased the capacity of the lake to approximately 8,000 AF. Raw water purchased
from WMWD at connections WR-18A (Colorado River Aqueduct [CRA] water) and
WR-31 (State Water Project [SWP] water) can be discharged into the San Jacinto
River to flow downstream to fill Canyon Lake. EVMWD has not purchased WR-18A
water due to concerns with salinity (Carollo, 2021). EVMWD has purchased water
from WR-31 (Carollo, 2021).

EVMWD treats surface water from Canyon Lake at the CLWTP. The CLWTPisa
conventional water treatment plant (WTP) with historical production typically
limited to between 4.5 million gallons per day (mgd) and 7 mgd (approximately
5,000 AFY to 7,800 AFY) based on water quality conditions and operational
limitations. The plant is currently being upgraded to provide 7 mgd plant capacity
with granular activated carbon (GAC) or ion exchange (IX) processes to remove per-
and polyfluorinated substances (PFAS). Construction on the CLWTP limited the yield
from this treatment plant in 2020 and 2021, so additional groundwater and imported
water was used in these years to meet demands as depicted on Figure 3.2. The
ongoing plant upgrade will continue to limit EVMWD's ability to treat water from
Canyon Lake, so EVMWD will continue to rely on imported water and groundwater
to meet demands for the next several years.
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3.1.3 Treated Imported Water

EVMWD purchases imported water from MWD through WMWD delivered through
TVP and AVP.

The water delivered through AVP, using Eastern Municipal Water District’s
conveyance facilities, is treated at the MWD Skinner Filtration Plant. Source waters
for the MWD Skinner Filtration Plant include water from the CRA and water from the
SWP. EVMWD has the right to purchase or acquire a maximum flow rate of

37.5 cubic feet per second (cfs) (24.2 mgd or 27,100 AFY) through AVP, although this
flow rate cannot be achieved hydraulically. To reserve capacity for maximum day
demand (MDD) conditions, it is assumed EVMWD will be able to obtain 83 percent of
source capacity (annual capacity divided by 1.2), or 31.1 cfs (20.0 mgd or 22,500 AFY)
from the AVP on an annual basis during average year and wet years (MWH, 2016a).

Imported water from TVP is treated at MWD's Mills Filtration Plant. The source
water for the MWD Mills Filtration Plant is water from the SWP. The treated water is
conveyed to EVMWD via the Mills Gravity Pipeline. The TVP was designed to convey
41 cfs with the construction of a booster pumping station, although the current
hydraulic capacity of the TVP is 19.6 cfs (14,190 AFY) based on gravity flow from the
Mills Gravity Pipeline. Like the AVP, it is assumed that EVMWD can obtain up to

83 percent of the current hydraulic capacity, or 16.3 cfs (12,700 AFY) from the TVP
on an annual basis (MWH, 2016a). EVMWD has the ability to increase its use of water
from the Mills Filtration Plant with implementation of additional pumping capacity.
Opportunities to expand TVP capacity are currently being studied.

3.2 Peaking Factors (PF)

This section describes EVMWD's water system'’s seasonal, hourly, and daily peaking
factors (PF).

3.2.1 Seasonal Peaking Factors (PF)

The historical monthly water production for the period 2017 through 2021 along with
average monthly PF, maximum month PFs, and minimum month PFs is presented in
Table 3.3. The maximum month for each year was either July or August and is shown
in blue text. The minimum month for each year was either January or February and is
shown in orange text. The maximum month PF was calculated by dividing the
maximum month by the average month for each year. From 2017 through 2021, the
maximum month PFs ranged from 1.38 to 1.57 with an average of 1.42, which are
typical values for water systems of this size in desert regions of Southern California.
The minimum month peaking factor was also calculated by dividing the minimum
month by the average month for each year and ranged between 0.39 and 0.62, with
an average of 0.57.
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Table 3.3 Annual Water Production Statistics From 2017 to 2021¢)

Monthly Production (AF/month) Average
Monthly
PF
January 1,140 1310 1,346 1,225 1,393 1,283 0.65
February 979 1247 75 1391 1,240 1,122 0.57
March 1,380 1493 972 1302 1,720 1,373 0.69
April 1,766 2,042 1,833 1,325 1,863 1,766 0.89
May 2,247 2,253 1,982 2,099 2,211 2,158 1.09
June 2,334 2,293 2,181 2,570 2,533 2,382 1.20
July 2,471 2,916 2,777 2,669 2,757 2,718 1.37
August 2,758 2,684 3,026 3,008 2,591 2,813 1.42
September 1,742 2,403 2,628 2,609 2,793 2,435 1.23
October 2,673 2,163 2,408 2,310 1,886 2,288 1.16
November 2,070 1,869 1,924 1,902 1,949 1,943 0.98
December 1,705 1245 1,243 1,719 1,314 1,445 0.73
r:e"rgzz 1,939 1,993 1,923 2,011 2,021 1,977 -
m:::;‘gpm 1.42 146 157 150 138 142 .
m:‘r::;”;;(z, 0.50 062 039 061 061 057 -

Notes:

Source: Historical EVMWD Production Records.

(1) Maximum Month PF = Maximum Month divided by the Average Month.

(2) Minimum Month PF = Minimum Month divided by the Average Month.

(3) Orange text indicates a minimum month and red text indicates a maximum month.

3.2.2 Daily Peaking Factors (PF)

Average day demand (ADD) is total water demand during a given year divided by the
number of days in the year. ADD serves as a baseline for computing MDD and peak
hour demand (PHD) PFs. The MDD is the highest daily demand in a given year, while
the PHD is the highest hourly demand in a given year. PF are computed by dividing
the MDD or PHD by the ADD.

These factors are used to analyze whether EVMWD has sufficient water supplies to
meet MDD and evaluate the hydraulics of the water distribution system to identify
any capacity deficiencies under both existing and future demand conditions. The
MDD and PHD PF can vary from year-to-year based on weather conditions and other
factors. Consequently, the highest peaking factor over several years is usually used
for conservative planning purposes. These estimated future MDDs and PHDs are the
demand conditions used to size water distribution system pipelines and facilities.
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Historical monthly and daily production data are used to calculate these daily PF and
are presented in Table 3.4.

Table 3.4 Historical Daily Demands and Maximum Day PF

. ADD MDD MDD
(mgd) (mgd) PF
2017 20.7 33.0 1.59
2018 21.6 421 1.95
2019 19.8 35.1 1.77
2020 21.6 39.4 1.83
2021 21.8 35.1 1.61
5-year Average 21.1 36.9 1.75

Notes:
Source: Historical Production Records (16. Daily Production 5-yr.xIsx).

ADD previously reached a high of 30.0 mgd in 2007 Despite growth across the
service area, ADD has since declined and remained relatively constant since 2017,
ranging between 19.8 and 21.8 mgd (Table 3.5). The decline in ADD is likely in
response to conservation adoption and gains in efficiency. From 2017 to 2021, MDD
ranged between 33.0 and 42.1 mgd, resulting in MDD PF (MDD/ADD) varying
between 1.59 and 1.95.

The 2007 WSMP assumed a 2.0 MDD peaking factor, while the 2016 WSMP
recommended a lower peaking factor value of 1.75. Since the average MDD in the
period 2017-2021 was also 1.75, the recommended MDD peaking factor for planning
purposes is 1.75.

3.2.3 Hourly Peaking Factors (PF)

Water demands vary throughout the day. For hydraulic model analysis purposes, a
24-hour demand pattern is required to simulate this variation. To develop the
hydraulic model for their system in 2021, EVMWD used consumption data to
represent diurnal patterns for individual pressure zones (PZ) (WSC, 2021). Although
diurnal patterns vary slightly between PZs, the diurnal pattern shown on Figure 3.3
for the Canyon Lake 1622 PZ is representative of typical diurnal patterns for
EVMWD. The demands follow a typical diurnal pattern with the highest demand in
the morning around 6:00 a.m. when residents and businesses start their day. A
second smaller peak occurs around 8:00 p.m.

Diurnal multipliers are calculated by dividing the hourly demand by the ADD on that
day for each hour. The highest multiplier on the diurnal pattern represents the PHD.
As shown in Figure 3.3, the PHD peaking factor for this representative diurnal
pattern is approximately 2.6.
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Figure 3.3 Canyon Lake 1622 Pressure Zone MDD Diurnal Pattern

3.3 Historical Water Consumption

Yearly water consumption information was obtained from EVMWD billing records
for the previous five years (2017-2021) and combined with previous consumption
documentation to summarize consumption data since 1992 in Table 3.5 and

Figure 3.4. As shown on Figure 3.4 and Table 3.5, the total average water
consumption increased from 14.6 mgd in 1992 to a peak of 30.0 mgd in 2007. The
water demand declined to a low of 17.2 mgd in 2016 but rebounded to a recent high
of 22.2 mgd.

Table 3.5 Historical Potable Water Consumption

Calendar Consumption Numbgr of Demand -Per

Year Annual Service Connection
2% Connections (AFY/Connection)

1992 16,3650 14.6 19,499 0.839
1993 16,505 14.7 20,185@ 0.818
1994 17,1379 153 20,923@ 0.819
1995 16,994 15.2 21,758@ 0.781
1996 17,8480 15.9 22,868% 0.780
1997 19,1969 171 23,790 0.807
1998 17,953@ 16.0 24,576@ 0.731
1999 21,9020 19.6 25,453 0.860
2000 23,313® 20.8 26,358 0.884
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Calendar Consumption Numbfer of Demand.Per
Year Service Connection
Connections (AFY/Connection)
2001 22,379W 20.0 27,427? 0.816
2002 24,6560 22.0 28,861? 0.854
2003 25,019% 22.3 31,537 0.793
2004 27,2320 243 33,3749@ 0.816
2005 28,870W 25.8 34,735 0.831
2006 32,4230 28.9 36,000 0.901
2007 34,3950 30.7 36,8669 0.933
2008 30,5400 27.3 37,597@ 0.812
2009 26,7010 23.8 37,930@ 0.704
2010 23,5480 21.0 38,243@ 0.616
2011 24,1900 21.6 38,4429 0.629
2012 25,2400 22.5 40,440@ 0.624
2013 25,6430 22.9 41,1599 0.623
2014 25,6779 22.9 41,858® 0.613
2015 21,333® 19.0 42,393 0.503
2016 22,366 20.0 42,9579 0.521
2017 22,897% 20.4 43,858® 0.522
2018 23,461% 20.9 44,5580 0.527
2019 22,398% 20.0 44,8927 0.499
2020 23,6524 21.1 45,1009 0.524
2021 22,891 20.4 45,680 0.501

Sources:

(1) 2017 EVMWD IRP.

(2) 2016 EVMWD WSMP.

(3) CAFR, June 2021.

(4) 2020 EVMWD UWMP.

(5) Historical Billing Records (EVMWD, 2022).

- oy
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Figure 3.4 Historical Water Consumption in EVMWD's Service Area

Table 3.6 provides historical consumption by use type. The residential sector
accounts for about 75 percent of all use. Likely in response to pandemic mitigation
measures, residential water use increased slightly during 2020 and 2021 and
accounted to 78 and 77 percent, respectively. Irrigation-only meters account for an
additional 16 percent while the combined commercial and institutional customer
classes account for 6 percent of use.

Table 3.6 Historical Potable Water Consumption by Customer Class
Annual Consumption (AFY) Average
Use Type

2017 2018 2019 2020 2021 AFY %
Residential 16,096 16,960 15769 17,161 17,592 16,716  75%
Commercial 1,259 1269 1215 1208 1328 1256 6%
L:Ztritt“tima'/ Goverm 116 121 117 82 92 106 <%
Irrigation 3,691 3,884 3,171 3,227 3,521 3,499  16%
EVMWD® 33 2,315 21 22 19 482 2%
Agriculture 0.1 0 0%
Wholesale® 302 319 305 332 340 320 1%
Total Billing 21,497 24,867 20,598 22,032 22,891 22,377 100%

Notes:
(1) Thisincludes water use at EVMWD's facilities.
(2) Salesto Farm Mutual Water Company.
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3.3.1 Non-Revenue Water

The difference between water production and consumption (billed to customers) is
defined as non-revenue water. American Water Works Association (AWWA) defines
non-revenue water as the sum of Unbilled Authorized Consumption (water for
firefighting, flushing, etc.) plus Apparent Losses (customer meter inaccuracies,
unauthorized consumption, and systematic data handling errors) plus Real Losses
(system leakage and storage tank overflows)*.

The average volume of non-revenue water for the previous four years is shown in
Table 3.7. Due to a system error in 2018, the three-year average best represents
non-revenue water for planning. On average, EVMWD recorded approximately
1,978 AFY of non-revenue water over the past three years, which accounts for
approximately 8 percent of the total water produced.

Table 3.7 Non-Revenue Water

Year Water Produced ‘ Water Consumed Non-revenue Water

(AFY) (AFY) (AFY)

2017 23,264 21,497 1,767

2018 23,919 24,867V -948

2019 23,075 20,598 2,477

2020 24,131 22,032 2,099

2021 24,249 22,891 1,358

5- year Average 23,728 22,377 1,351

3-year Average 23,818 21,841 1,978

(2019-2021)

Notes:

Source: Production and consumption data provided by EVMWD staff.

(1)  According to the 2020 UWMP, EVMWD had a system error in 2018 which caused consumption to be higher than
production.

3.4 Future Water Demand Projections

Future water demands for the service area developed in support of EVMWD's

2020 UWMP were adopted for the WSMP. While several scenarios of future demand
were explored in the UWMP, the selected scenario assumed 1.5 percent constant
annual growth in total production, a 10 percent buffer factor, and generally
proportional increases in customer class demand. The UWMP projections were
developed through year 2045 for all years ending in five and zero. Linear
interpolation was used to project future water demands for interim years. To extend

*AWWA, 2012. Water Loss Control Terms Defined.
http://www.awwa.org/Portals/0/files/resources/water%20knowledge/water%20loss%20control/water
-loss-control-terms-defined-awwa.pdf

oy
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projections to 2050, the 1.5 percent annual growth was assumed to continue
between 2045 and 2050.

Table 3.8 presents the water demand forecast through year 2050 for water
consumption, production, and non-revenue water. Total water demand is projected
to reach 43,284 AF by 2050. Figure 3.5 presents the demand forecast by use type to
2050, highlighting that future growth is expected to be similar to current patterns.

Table 3.8 Water Demand Forecast to 2050
Year Water Consumption | Non-Revenue Water | Water Production
(AFY) (AFY) (AFY)
2023 25,682 1,675 27,356
2024 26,840 1,751 28,591
2025 27,998 1,827 29,825
2026 28,431 1,855 30,286
2027 28,864 1,883 30,747
2028 29,296 1,912 31,208
2029 29,729 1,940 31,669
2030 30,162 1,968 32,130
2035 32,493 2,120 34,613
2040 35,004 2,284 37,288
2045 37,709 2,461 40,170
2050 40,632 2,652 43,284

Notes:

(1) Source: 2020 UWMP for years ending in 5 and 0 through 2045. Projections for 2023, 2024, 2026, 2027, 2028, and 2029
were calculated through linear interpolation and demand for 2050 was calculated by extrapolating the 1.5 percent growth

rate.
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Figure 3.5 EVMWD Water Demand Forecast to 2050 by Use Type

3.5 Water Demand Projections - Planned Developments

As discussed in Chapter 2, EVMWD tracks planned developments within its service
area and is currently tracking approximately 300 developments. Tracked planned
developments are listed in Appendix B and shown on Figure 3.6.

3.5.1 Water Duty Factors (WDFs)

The future demand associated with these planned developments was estimated
based on the land use type of development (e.g., commercial, high density
residential, industrial, etc.) and the number of dwelling units (DUs) planned for the
development, if applicable. Water billing data from 2017 through 2021 and land use
information was used to develop water duty factors (WDFs) that estimate the
relationship between land use type and water demand on a gallon per day (gpd) per
acre basis. WDFs were calculated from the average demand for each land use
category for each year from 2017 through 2021. To conservatively estimate demand
for planning purposes, a 10 percent buffer was added. This 10 percent contingency
accounts for system water losses as well as other potential demand variables. The
resulting WDFs for each land use category are listed in Table 3.9, along with the
WDFs from EVMWD's previous planning efforts in 2002, 2007, and 2015. WDFs have
changed over the past 20 years as water use patterns, planning assumptions, and
land use designations have changed. In general, WDFs increased from 2002 to 2007
and 2015 and have decreased since 2015. This is likely due to increased conservation
since the 2012 through 2015 drought as well as changes in planning assumptions.

- oy
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Table 3.9 WDFs by Land Use Category

2002 WDF | 2007 WDF | 2015 WDF | 2022 WDF

et Jsa Ceageny (gpd/acre) | (gpd/acre) | (gpd/acre) | (gpd/acre)

Business Park 900 1,200 1,200 800
General Commercial 1,700 2,500 2,500 2,300
Limited Industrial 700 9500 900 700
Open Space - Recreation 200 2,000 2,300 2,300
Public Institutional 1,200 2,300 1,700 1,300
Hillside Residential® 150 250 250 1,400
Very Low Density Residential

(0.1—0.5 DU/acre) 200 400 400 700
Low Density Residential

(0.5-2 DUJacre) 650 800 1,000 1,200
Low Medium Density Residential

(2-4 DUJacre) 1,400 2,000 2,000 2,000
Medium Density Residential

(4-6 DUJacre) 1,500 2,300 2,300 2,200
Medium High Density Residential

(6-12 DUJacre) 1,750 3,000 2,700 2,400
High Density Residential

(12-24 DUJacre) 1,750 5,000 3,500 2,600
Mixed Use (24 DU/acre max) 1,700 2,300 2,300 1,700

Notes:

(1) The WDF for Hillside Residential has increased significantly due to changes in land use categorization. Previous plans
calculated WDFs for a "“Mountainous Residential” land use that had a very low DU density. The City of Lake Elsinore’s
general plan most recent General Plan land use combines Mountainous Residential land use with Hillside Residential land
use, which is a denser type of land use with a correspondingly higher WDF. The Hillside Residential WDF calculated for
this WSMP reflects that higher density.

3.5.2 Planned Development Water Demand

To estimate future demand associated with planned developments, each
development was assigned a WDF based on the land use category of that
development, and then the assigned WDF was multiplied by the size of the
development parcel. If the number of DUs in a development was known, a duty
factor of 500 gpd per DU was used to estimate demand. Table 3.10 is a summary of
the development data and the estimated demand by City or planning area. Total
estimated demand from planned developments is nearly 18,000 AFY, with the
majority of this demand occurring in the City of Lake Elsinore.
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Table 3.10 Estimated Demand From Planned Developments by City

S Number of Planned Estimated Demand
Developments (AFY)

City of Lake Elsinore 183 11,825

City of Wildomar 82 3,736

City of Murrieta 3 42

City of Canyon Lake 5 28
Unincorporated Riverside County 53 2,268

Total 326 17,899

Planned developments are tracked by project status, consisting of three phases,
namely: planning, plan check, and inspection. Projects in the inspection phase are
assumed to be completed and become a water demand on EVMWD's system within
the next year and projects in the plan check phase are assumed to be completed and
become a water demand on EVMWD's system within three years. Projects in the
planning phase are still subject to many uncertainties and are therefore assumed to
be completed farther in the future but within the next 15 years. Other projects are
tracked but not yet assigned a phase, and these projects are assumed to occur within
the planning horizon of this WSMP, by 2050. The breakdown of known
developments by project status are listed in Table 3.11.

Table 3.11 Estimated Demand From Planned Developments by Project Status

I ‘ Number of Planned | Estimated Demand
Developments (AFY)
Inspection 57 1,445
Plan Check 51 2,081
Planning 149 7,651
N/A 69 6,722
Total 326 17,899

The difference between the projected 2050 demand of 43,284 AFY and the current
(2021) demand of 24,249 AFY is 19,035 AFY, which closely aligns with the estimated
demand from planned developments (17,899 AFY). This minor difference confirms
that the estimated WDF listed in Table 3.9 are aligned with population-based
demand forecast of the 2020 UWMP. The location and estimated demand
associated with planned developments is a key component to spatially allocating
future demand projections.

3.6 Water Demand Projections - Build Out

The build out demand for EVWMD's service area was estimated using the WDFs
developed above and from land use information from the cities of Lake Elsinore,

- oy
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Murietta, Canyon Lake, and Wildomar and from Riverside County. The total acreage
for each land use type was multiplied by the corresponding WDF to calculate the
total estimated demand within the service area when it is completely built out
according to current zoning. Total buildout demand is estimated to be
approximately 101,000 AFY. Total acreage and estimated build out demand for each
land use category is shown in Table 3.12.

Table3.12  Build Out Demand Projection

Acreage
Land Use Category Withig|1 (ngC\j/IZEre) D(inmgadr;d D(e;i?d
Service Area

Business Park 765 800 0.61 686
General Commercial 3,366 2,300 7.74 8,672
Limited Industrial 1,852 700 1.30 1,452
Open Space - Conservation 10,457 0 0 0
Open Space - Recreation 4,109 2,300 9.45 10,586
Public Institutional 883 1,300 1.15 1,286
Hillside Residential 6,777 1,400 9.49 10,628

Very Low Density Residential

(0.1- 0.5 DU/acre) 5,611 700 3.93 4,400
Low Density Residential

(0.5-2 DUjacre) 4,504 1,200 5.41 6,055
Low Medium Density

Residential (2-4 DU/acre) 7,400 2,000 14.80 16,578
Medium Density Residential

(4-6 DUJacre) 13,892 2,200 30.56 34,233
Medium High Density

Residential (6-12 DU/acre) 1,199 2,400 2.88 3,222
High Density Residential

(12-24 DUJacre) 705 2,600 1.83 2,054
Mixed Use (24 DU/acre max) 525 1,700 0.89 1,000
Total 62,046 - 90.0 100,852

Given that the current demand served by EVMWD is approximately 24,000 AFY,
estimated additional demand until buildout is approximately 77,000 AFY. Assuming
demand continues to grow at about 1.5 percent per year, build out demand is
projected to occur after year 2100 (mathematically in year 2123), well past the
planning horizon of this WSMP. It is likely that land use and corresponding water use
will change significantly over that time span, but the build out demand projections
highlight that EVMWD's service area has a substantial potential for growth over the
coming century.
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3.7 Conclusion and Recommendations

This chapter has described the water supply sources, historical water production and
PF, historical water consumption, and projected future water demands for EVMWD.
Table 3.13 summarizes the existing demands and recommended PF and demand
projections through 2050 to use in future water system analyses that are described
in this chapter of this WSMP.

Table 3.13 Summary of Existing Demands, PF, and Demand Projections

Vear Annual Demand ADD MDD
(AFY) (Glele) (mgd)

Peaking Factor - 1.0 2.0
Existing® 24,249 21.6 433
2025 29,825 26.6 533
2030 32,130 287 57.4
2035 34,613 30.9 61.8
2040 37,288 333 66.6
2045 40,170 35.9 71.7
2050 43,284 38.6 77.3

Notes:
(1) Demandin2021.

- oy
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Chapter 4
EXISTING SYSTEM DESCRIPTION

4.1 Introduction

This chapter describes Elsinore Valley Municipal Water District's (EVMWD's) existing
water system facilities and provides an understanding of the water system
operations. The existing water system consists of 70 active storage reservoirs,

55 booster pumping stations, 13 groundwater wells, 44 pressure regulating stations,
and approximately 743 miles of pipeline. A summary of the water system
components is presented below in Table 4.1. The locations of the water facilities are
shown on Figure 4.1. A hydraulic schematic representation of EVMWD's facilities
and their interactions is presented on Figure 4.2.

Table 4.1 Summary of Water Distribution System Components

i Facility Type T Number
Water Treatment Plants 3
Groundwater Wells (operating) 15
Storage Reservoirs (active) 70
Booster PS 55
Hydropneumatic PS 6
Pipeline (miles) 743
Pressure Regulating Stations bt
Valves 20,422
Fire Hydrants 8,174
Imported Primary Supply Sources 2
Emergency Interconnections 5

Notes:
Abbreviations: PS - pump station.
Source: Information presented is based on EVMWD'’s GIS data.

This chapter describes the existing water system that is represented within the
hydraulic model based on the information obtained from EVMWD'’s Geographic
Information System (GIS) Database.

4.2 Water Supplies

EVMWD obtains its water supplies from a variety of sources: groundwater, local
surface water, and imported water.
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Imported water is purchased from Metropolitan Water District of Southern
California (MWD) through Western Municipal Water District (WMWD). EVMWD has
capacity rights to a maximum flow rate of 37.5 cubic feet per second (cfs)

(24.2 million gallons per day (mgd)) of imported treated water through the Auld
Valley Pipeline (AVP) through Eastern Municipal Water District's (EMWD's) service
connection EM-17 from MWD. EVMWD only has conveyance capacity rights for 9 cfs
(4.8 mgd) of imported treated water from Mills Gravity Pipeline through the
Temescal Valley Pipeline (TVP) from WMWD. EVMWD is expecting to purchase
more in the future, based on increased peaking system demands, to a maximum
amount matching TVP total capacity.

EVMWD can also purchase raw imported water through MWD connections WR-18A
(Colorado River) and WR-31 (State Water Project [SWP]) to feed the San Jacinto
River and be stored at Canyon Lake. This imported raw water and local surface water
runoff can be treated at EVMWD's Canyon Lake Water Treatment Plant (CLWTP),
which currently has a capacity of approximately 7 mgd. The CLWTP is currently
under construction and will be out of service until 2025.

EVMWD also has 13 groundwater wells that are used for water supply; some of the
wells require treatment prior to use and as listed in Table 4.2.

Table 4.2 Groundwater Wells

Groundwater Basin Treatment

Blend with
Cereal 1 Elsinore (Back Basin) 1,200 Summerly/Diamond/BBGWTP for
arsenic
Cereal 3 Elsinore (Back Basin) 1,500 Treated at BBGWTP for arsenic
Cereal 4 Elsinore (Back Basin) 1,500 Treated at BBGWTP for arsenic
Blend with
Corydon Elsinore (Back Basin) 900 Summerly/Diamond/BBGWTP for
arsenic
Diamond Elsinore (Back Basin) 1,500 None
Joy Street  Elsinore (North Basin) 600 Blend with Machado for arsenic
Machado  Elsinore (North Basin) 800 None
Mayhew 2 Coldwater 500 None
Station 71 Coldwater 250 None
Summerly  Elsinore (Back Basin) 1,500 Blend with Diamond for PFAS
Terra . .
Cotta Elsinore (North Basin) 700 None

oy
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Groundwater Basin Treatment

Flagler . . .

We?l 5 Bedford Basin 500 Disinfection only

Al Bedford Basin 400 Disinfection onl

Well 3A Y

Lee Lake . -600 . .

Lee Lake Basin >00-60 Disinfection and treatment for PFAS

(2 wells) each

Palomar Elsinore Basin 300 Disinfection and nitrate blending
Note:
Abbreviations: BBGWTP - Back Basin Groundwater Treatment Plant; gpm - gallons per minute; PFAS - per- and polyfluoroalkyl
substances.

(1) References for above information:
Kennedy/Jenks. Palomar Well No. 2 Nitrate Blending Operations Plan. Prepared for EVMWD. 30 July 2021.
Waterworks Engineers. Flagler Wells Conversion Pipeline Project (Project No. 75877) Water Improvement Plans. Prepared
for EVMWD. May 14, 2017.
Carollo Engineers, Inc. and Todd Groundwater. Elsinore Valley Basin Groundwater Sustainability Plan. Prepared for
EVMWD. January 2022.
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HYDRAULIC SCHEMATIC OF WATER SUPPLY SYSTEM

LAST UPDATED: September 10, 2020

LEGEND
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Figure 4.2 Hydraulic Schematic

Elsinore Valley Municipal Water District
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4.3 Pressure Zones (PZ)

The current water system is divided into 46 pressure zones (PZ), and each zone is
labeled by the high water level of the storage reservoir in that zone. The 1601, 1650,
1800, 1746, 1801, and 1850 Zones consist of two or more service areas that are
hydraulically isolated from each other, to create 46 PZ areas. For the purpose of this
report, these six zones that are hydraulically isolated from each other are labeled by
the high water level and the location.

The maximum hydraulic grade elevation for each PZ with a reservoir is determined
by the high water level of the reservoir(s) feeding that zone. All PZs in the existing
system are gravity-fed from storage reservoirs or by on demand PSs. Booster
pumping stations are used to pump water from lower to higher PZs, where needed.
The names of the existing PZs and their respective hydraulic characteristics are
listed in Table 4.3 and the PZ boundaries are shown on Figure 4.3.

Table 4.3 EVMWD Pressure Zones (PZs)

Hydraulic

Grade GI’OUItId
Elevation Raileva;cl_on I
(Ft-ms]) ge (ft-msl)
1258.4 Clay Canyon® 109 0.2 1258 984 -1,162
1358.7 Mayhew™ 1,176 1.8 1358 1,011-1,243
1434 Zone 16,945 26.5 1434 1,034 -1,365
1464 Amie 107 0.2 1464 1,260-1,306
1501 Waite 1,429 2.2 1501 1,270-1,394
1550 Cielo Vista 29 0.05 1550 1,281-1,393
1600 Skylark Sustaining 23 0.04 1600 1,352 -1,421
1601 Horsethief 1 412 0.6 1601 1,190-1,532
1601 Rosetta Canyon 1-El Toro 1,800 2.8 1601 1,290-1,509
1601 Summerhill-City-Ortega 4,927 7.7 1601 1,263-1,506
1601 Woodmoor 42 0.1 1601 1,308-1,430
1601 Zone 32 0.05 1601 1,258-1,519
1622 Canyon Lake 1,951 3.1 1622 1,326 -1,589
1650 Adelfa 264 0.4 1650 1,263 -1,569
1650 Amie Sustaining 25 0.04 1650 1,450-1,530
1650 Cal Oaks 2,355 3.7 1650 1,259-1,563
1701 Meadowbrook 1 409 0.6 1701 1,324 -1,605
1746 Bundy Canyon 1,207 1.9 1746 1,329-1,659
1746 Cottonwood 1 878 1.4 1746 1,397-1,657
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Area Hydraulic Ground
(square Grad.e Elevation
nES) Elyeite Range (ft-msl)
(ft-msl)

1800 Rice Canyon-Leach Canyon 843 13 1800 1,444 -1,715
1801 Tuscany 1-Rosetta Canyon2 2,582 4.0 1801 1,364-1,711
1801 Horsethief 2 247 0.4 1801 1,458-1,708
1801 Zone 21 0.03 1801 1,364-1,711
1842 Beck 34 0.05 1842 1,450-1,679
1850 Canyon Lake Sustaining 111 0.2 1850 1,496 -1,726
1850 Greer Ranch 1 234 0.4 1850 1,485-1,744
1850 Lemon Grove 59 0.1 1850 1,573-1,746
1871 Tomlin 1 20 0.03 1871 1,439-1,439
1882 Stage Ranch 1 47 0.07 1882 1,304 -1,533
1896 Meadowbrook 2 2,356 3.7 1896 1,447 -1,792
1900 Cirrus Circle 10 0.02 1900 1,776 —1,825
1900 The Farm 1,610 2.5 1900 1,694 -1,801
1913 Bundy Canyon East 235 0.4 1913 1,634-1,814
1916 Encina b4 0.07 1916 1,555-1,792
1934 Cottonwood 2 150 0.2 1934 1,534-1,818
1940 Tuscany Hills 2 128 0.2 1940 1,630-1,821
2001 La Lagunal 164 0.3 2001 1,614 —1,944
2050 Greer Ranch 2 222 0.4 2050 1,628 -1,902
2201 Sedco 286 0.5 2201 1,538 -1,932
2216 Daley 324 0.5 2216 1,638 -2,146
2217 Stage Ranch 2 273 0.4 2217 1,989-1,993
2240 La Laguna 2 97 0.15 2240 1,914-2,130
2313 Tomlin 2 74 0.1 2313 1,814 -2,202
2778 Los Pinos 1 188 0.3 2778 2,464 —2,672
3300 Sky Meadows 456 0.7 3300 1,806 —3,294
3544 Los Pinos 2 169 0.3 3544 2,720 -3,479

Total 45,991 71.9

Notes:
Abbreviations: ft-msl| - feet above mean sea level.
(1) InTemescal Domestic Service Area (TDSA).
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4.4 Booster Pumping Stations

EVMWD operates 55 booster pumping stations, and a total of 153 pumps, not
including well pumps. Each booster PS has between one to five pumps, and the
pumps vary in size from 7.5 horsepower (hp) to 250 hp. The individual booster pump
capacities vary from about 15 gpm to 4,400 gallons per minute (gpm) (0.01 mgd to
6.3 mgd). These booster pumping stations either transfer water between zones or
pump water from the AVP connections. The total capacity of all booster stations is
approximately 127,800 gpm (184.0 mgd) with a total firm capacity of approximately
56,800 gpm (81.7 mgd). The booster pumping stations are operated when reservoirs
in higher zones need replenishment, pressure in higher zones drop due to increased
demand, or based upon time. Details of each booster station are summarized in
Table 4.4. The booster pumping station locations are shown on Figure 4.1 and are
schematically represented on Figure 4.2.

4.5 Water Storage Reservoirs

There are 70 active storage reservoirs within EVMWD's system. The storage
reservoirs’ capacities range from 0.05 million gallons (MG) to 8 MG, with a total
reservoir capacity of 88 MG. The hydraulic grade elevation in each PZ is controlled
by the high water elevation of the reservoirs that feed the zones by gravity. The
characteristics of storage reservoirs in EVMWD's service area is presented in

Table 4.5. Their locations are shown on Figure 4.1 and are schematically represented
on Figure 4.2.

4.6 Pressure Regulating Stations

There are 44 pressure regulating stations in EVMWD's service area. Pressure
regulating stations allow distribution systems to transfer water from a higher zone
to a lower zone at a specified pressure setting without exceeding the allowable
pressures in the lower zones and without draining the higher zones. The pressure
regulating valve (PRV) reduces the pressure from the higher zone to a specified
pressure for a lower zone.

Most pressure regulating stations have two or three PRVs: a main valve, and one or
more supplemental valve(s). The main valve (the smallest in diameter) is normally
operating and has the highest pressure setting. Water continuously flows through
this main valve with a downstream pressure equal to the main valve’s pressure
setting. Supplemental valves are larger in diameter and have a slightly lower
pressure setting than the main valve. If the downstream water pressure drops (due
to large water demand or fire) below the supplemental valve’s pressure setting, the
supplemental valve will open to provide additional water. In the model, valve
settings were input based on the information provided by EVMWD. Table 4.6
summarizes the details of all pressure regulating stations as modeled. The pressure
regulating stations are shown in Figure 4.1 and are schematically represented on
Figure 4.2.
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Table 4.4 Booster Pump Characteristics

, , Total. Flow Firm
Location Suction | Discharge Year Dynamic T
Zone Zone Installed Head

(feet)® (gpm) (gpm)
Adelfa 1 17309 Akley Street 1434 1650 75 2014 199.8 400 .
Adelfa 2 17309 Akley Street 1434 1650 75 2014 199.8 400
Amie Sustaining 1 17211 Sunnyslope Avenue 1464 1650 D,\:'za No Data 120 20 0
Auld Valley 5 24281 Hancock Avenue AVP 1434 250 1989 58 4,400
Auld Valley 6 24281 Hancock Avenue AVP 1434 250 1989 62 4,400 13,200
Auld Valley 7 24281 Hancock Avenue AVP 1434 250 1989 53 4,400
Auld Valley 8 24281 Hancock Avenue AVP 1434 250 1989 78 4,400
Beck 1 33420 Mitchell Drive 1581 1842 30 No Data 400 30 30
Beck 2 33420 Mitchell Drive 1581 1842 30 No Data 400 30
Bundy Canyon 1 21785 Bundy Canyon Road 1434 1746 125 1994 342 400
Bundy Canyon 2 21785 Bundy Canyon Road 1434 1746 100 1994 327 800 1,200
Bundy Canyon 3 21785 Bundy Canyon Road 1434 1746 100 1994 338 900
Bundy Canyon East 1 23810 Bundy Canyon Road 1746 1913 Dliia 2014 170 992 0
Cal Oaks 1 24281 Hancock Avenue AVP 1650 100 1989 313 1,100
Cal Oaks 2 24281 Hancock Avenue AVP 1650 100 1989 289 1,100
Cal Oaks 3 24281 Hancock Avenue AVP 1650 100 1989 312 1,100 4300
Cal Oaks 4 24281 Hancock Avenue AVP 1650 100 1989 316 1,100
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Total
Location S;Z:Zn [)énggge Installed D{E;;SW Capacity | Capacity
(feet)®

Canyon Lake 1 202 Via De La Valle 1434 1622 100 No Data 215 1,300
Canyon Lake 2 202 Via De La Valle 1434 1622 100 No Data 214 1,300 3,900
Canyon Lake 3 202 Via De La Valle 1434 1622 100 No Data 213 1,300
Canyon Lake 4 202 Via De La Valle 1434 1622 100 No Data 213 1,300
gi:g’a‘i’:ik;ke 1 30849 Blackhorse Drive 1622 1850 30 1970 147.2 300

300
gi:t’;’:ir';gke 2 30849 Blackhorse Drive 1622 1850 40 1970 147.2 500
Cielo Vista 1 35197 Orange Street 1434 1550 20 No Data 1913 150 150
Cielo Vista 2 35197 Orange Street 1434 1550 20 No Data 192.7 150
Cirrus Circle 1 27809 Cirrus Circle 1850 1940 No Data No Data 540 70
Cirrus Circle 2 27809 Cirrus Circle 1850 1940 No Data No Data 540 70 140
Cirrus Circle 3 27809 Cirrus Circle 1850 1940 No Data No Data 540 70
City 1 521 N. Langstaff Street 1434 1571 50 No Data 194.5 850
City 2 521 N. Langstaff Street 1434 1571 50 No Data 174.9 850 1,700
City 3 521 N. Langstaff Street 1434 1571 50 No Data 194.7 850
Coldwater Booster 1 ;‘;226 Temescal Canyon 13587 1434 25 2012 150 500

500
ColdwaterBooster ~ 2 2036 Temescal Canyon 13587 1434 25 2012 1998 500

Road

FINAL | OCTOBER 2023 | 4-15



EVMWD | WATER SYSTEM MASTER PLAN

Total :
: Discharge Year Dynamic FIOV\{ Flrm.
Location Zone Installed Head Capacity | Capacity
(feet)® (gpm) (gpm)

Cottonwood 1 1 21980 Railroad Canyon Road 1434 1750 200 2003 320 1,667
Cottonwood 1 2 21980 Railroad Canyon Road 1434 1750 200 2003 328 1,667 1,667
Cottonwood 1 3 21980 Railroad Canyon Road 1434 1750 200 2019 328 1,667
Cottonwood 2 1 113 Cedar Lane 1750 1934 60 2003 208 588
Cottonwood 2 2 113 Cedar Lane 1750 1934 60 2003 209 568 1156
Cottonwood 2 3 113 Cedar Lane 1750 1934 Dl\;la:a 2003 173 588
Daley A 1 22749 Lost Road 1746 2309 15 No Data 257 80 80
Daley A 2 22749 Lost Road 1746 2309 15 No Data 270 80
Daley B 1 23245 Crab Hollow 2309 2309 15 No Data 336 120 .
Daley B 2 23245 Crab Hollow 2309 2309 15 No Data 323.4 120
Encina 1 17255 Encina Drive 1650 1916.5 75 2011 272 750
Encina 2 17255 Encina Drive 1650 1916.5 75 2011 277 750 1,500
Encina 3 17255 Encina Drive 1650 1916.5 75 2011 278 750
Farm 1 23810 Bundy Canyon Road 1746 1900 100 1989 270.7 1,100
Farm 2 23810 Bundy Canyon Road 1746 1900 100 1989 268.7 1,100 2,200
Farm 3 23810 Bundy Canyon Road 1746 1900 Dl\:’za No Data 270 1,410
Grand Avenue 18861 Grand Avenue 1434 1434 125 1989 106 1,000
Grand Avenue 2 18861 Grand Avenue 1434 1434 100 1989 79.5 1,500 2,500
Grand Avenue 3 18861 Grand Avenue 1434 1434 60 1989 30 2,500

4-16 | OCTOBER 2023 | FINAL



WATER SYSTEM MASTER PLAN | EVMWD

Total
. Suction | Discharge Year Dynamic . .
Location Zone Zone Installed Head Capacity | Capacity
(feet)®

Greer Ranch 1 1 35915 Evandel Road 1650 1850 Dl\:’za 2004 423.6 580
Greer Ranch 1 2 35915 Evandel Road 1650 1850 Dl\;?a 2004 428.8 602 1,171
Greer Ranch 1 3 35915 Evandel Road 1650 1850 D’\;Sc)a 2004 4257 591
Greer Ranch 2 1 35915 Evandel Road 1650 2050 Dl\;:a 2004 420 621
Greer Ranch 2 2 35915 Evandel Road 1650 2050 Dl\zla(’:c)a 2004 423 606 1,216
Greer Ranch 2 3 35915 Evandel Road 1650 2050 Dl\:’za 2004 419 610
Horsethief 1 1 26665 Hostettler Road 1434 1601 125 2000 194.5 956
Horsethief 1 2 26665 Hostettler Road 1434 1601 125 2000 192.6 1,220 .
Horsethief 1 3 26665 Hostettler Road 1434 1601 125 2000 201.7 1,396
Horsethief 1 4 26665 Hostettler Road 1434 1601 125 2000 No Data  No Data
Horsethief 2 1 13630 Mountain Road 1601 1801 75 1991 225 900
Horsethief 2 2 13630 Mountain Road 1601 1801 75 1991 225 900 1,800
Horsethief 2 3 13630 Mountain Road 1601 1801 75 1991 226 900

FINAL | OCTOBER 2023 | 4-17



EVMWD | WATER SYSTEM MASTER PLAN

Total .
: Discharge Year Dynamic FIOV\{ Flrm.
Location Zone Installed Head Capacity | Capacity
(feet)® (gpm) (gpm)

Inland Valley 1 24225 Prielipp Road 1434 1650 150 2007 253 1,500
Inland Valley 2 24225 Prielipp Road 1434 1650 150 2007 253 1,500 4,500
Inland Valley 3 24225 Prielipp Road 1434 1650 150 2007 205 1,500
Inland Valley 4 24225 Prielipp Road 1434 1650 150 2007 205 1,500
LalLagunal 1 McVicker Canyon Park Road 1800 2040 60 2005 256 600
LalLagunal 2 McVicker Canyon Park Road 1800 2040 60 2005 252 600 1,200
LaLagunal 3 McVicker Canyon Park Road 1800 2040 60 2005 250 600
La Laguna 2 1 Gateway Drive 2040 2240 25 2006 208.5 256
La Laguna 2 2 Gateway Drive 2040 2240 25 2006 208.5 256 512
La Laguna 2 3 Gateway Drive 2040 2240 25 2006 208.5 256
Lakeshore 1 2087 Lakeshore 1434 1434 85 1991 46.2 4,000
Lakeshore 2 2087 Lakeshore 1434 1434 85 1991 42.7 4,000 12,000
Lakeshore 3 2087 Lakeshore 1434 1434 85 1991 46 4,000
Lakeshore 4 2087 Lakeshore 1434 1434 85 1991 48.1 4,000
Lemon Grove 1 27697 Kachina Court 1601 1850 7.5 2002 300 35
Lemon Grove 2 27697 Kachina Court 1601 1850 7.5 2002 300 35
Lemon Grove 3 27697 Kachina Court 1601 1850 25 2002 500 150 370
Lemon Grove 4 27697 Kachina Court 1601 1850 25 2002 500 150
Lemon Grove 5 27697 Kachina Court 1601 1850 150 2002 500 1,000
Los Pinos 1 1 77 Grand-Ortega B3 2313 2748 50 No Data 559 270 570
Los Pinos 1 2 77 Grand-Ortega B3 2313 2748 50 No Data 582 270

- oy
4-18 | OCTOBER 2023 | FINAL C CAFTTTN



WATER SYSTEM MASTER PLAN | EVMWD

Total
Location S;Z:Zn Dlszc::;ge In;(tZ?Ired D;I/_Ineaarglc Capacity | Capacity
(feet)®
Los Pinos 2A 1 39251 Gen Pinchot Lower 2748 3544 15 No Data 750 90
Los Pinos 2A 2 39251 Gen Pinchot Lower 2778 3544 15 No Data 750 90 >0
Los Pinos 2B 1 39251 Gen Pinchot Upper 3544 3501/3544 15 No Data 385 90 %
Los Pinos 2B 2 39251 Gen Pinchot Upper 3544 3501/3544 15 No Data 327 90
Lucerne 1 15070 Lincoln 1434 1601 75 1989 186 1,030
Lucerne 2 15070 Lincoln 1434 1601 75 1989 183 1,030
Lucerne 3 15070 Lincoln 1434 1601 75 1989 187 1,030 3,090
Lucerne 4 15070 Lincoln 1434 1601 75 1989 186 1,030
Meadowbrook 1 1 222 Crimson Pillar Lane 1601 1701 50 2006 145 800
Meadowbrook 1 2 222 Crimson Pillar Lane 1601 1701 50 2006 147 800 2,933
Meadowbrook 1 3 222 Crimson Pillar Lane 1601 1701 150 2006 225 1,333
Meadowbrook 1 4 222 Crimson Pillar Lane 1601 1701 150 2006 231 1,333
Meadowbrook 2 1 77 El Toro 1701 1896 40 2004 223 500
Meadowbrook 2 2 77 El Toro 1701 1896 40 2004 222 500 1,000
Meadowbrook 2 3 77 El Toro 1701 1896 40 2004 226 500
Ortega 1 15171 Anchor Way 1434 1601 75 1990 199.6 1,000
Ortega 2 15171 Anchor Way 1434 1601 75 1990 199.4 1,000 2,000
Ortega 3 15171 Anchor Way 1434 1601 75 1990 199.8 1,000
Ortega 4 15171 Anchor Way 1434 1601 75 1990 180.5 1,000
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Total :
, Discharge Year Dynamic FlOV\./ Flrm.
Location Zone Installed Head Capacity | Capacity
(feet)® (gpm) (gpm)

Rice Canyon 1 16482 Orange Grove Way 1601 1800 75 1988 214 850
Rice Canyon 2 16482 Orange Grove Way 1601 1800 75 1988 214 850 2 550
Rice Canyon 3 16482 Orange Grove Way 1601 1800 75 1988 215 850
Rice Canyon 4 16482 Orange Grove Way 1601 1800 75 No Data 215 850
Rosetta Canyon 1 1 761 Third Street 1434 1601 250 2005 340 2,400
Rosetta Canyon 1 2 761 Third Street 1434 1601 250 2005 320 2,400 4,800
Rosetta Canyon 1 3 761 Third Street 1434 1601 250 2005 320 2,400
Rosetta Canyon 2 1 222 Crimson Pillar Lane 1601 1801 50 2006 236 800
Rosetta Canyon 2 2 222 Crimson Pillar Lane 1601 1801 50 2006 236 800 2,933
Rosetta Canyon 2 3 222 Crimson Pillar Lane 1601 1801 150 2006 236 1,333
Rosetta Canyon 2 4 222 Crimson Pillar Lane 1601 1801 150 2006 236 1,333
Sedco A 1 32660 Grape Street 1746 2196 20 No Data 335 160
Sedco B 1 32395 Elsinore Heights Drive 2196 2196 20 No Data 325 160
Skylark Sustaining 1 19613 Grand Avenue 1434 1600 10 No Data NoData 100
Skylark Sustaining 2 19613 Grand Avenue 1434 1600 10 No Data  No Data 100 200
Skylark Sustaining 3 19613 Grand Avenue 1434 1600 10 No Data 200 100
Skymeadows 1 33850 Encina Drive 1916.5 3300 100 No Data 1490 175 175
Skymeadows 2 33850 Encina Drive 1916.5 3300 100 No Data 1472 175
Stage Ranch1 1 33440 Hixon Street 1434 1882 75 1977 459 500 =
Stage Ranch1 2 33440 Hixon Street 1434 1882 75 1977 433.6 500

4-20 | OCTOBER 2023 | FINAL



WATER SYSTEM MASTER PLAN | EVMWD

Total
Location S;;:Zn Dlszc:r?erge InsYtZTI;d Dyll_ineaan;m Capacity | Capacity
(feet)®
Stage Ranch 2 1 34250 Enderlein Street 1882 2217 100 1977 462.4 500 -
Stage Ranch 2 2 34250 Enderlein Street 1882 2217 100 1977 441.7 500
Summerhill 1 31636 Canyon Estates 1434 1601 100 1990 188 900
Summerhill 2 31636 Canyon Estates 1434 1601 100 1990 188 900 1,800
Summerhill 3 31636 Canyon Estates 1434 1601 100 1990 190 900
Tomlin1 1 15049 Grand Avenue 1601 1871 50 No Data 378 436
Tomlin1 2 15049 Grand Avenue 1601 1871 60 No Data 366 497 w36
Tomlin 2 1 77 Grand-Ortega B2 1871 2313 50 No Data 505 300 300
Tomlin 2 2 77 Grand-Ortega B2 1871 2313 60 No Data 502.7 300
Tuscany Hills 1 1 200 Via De La Valle 1434 1800 125 1989 391.5 950
Tuscany Hills 1 2 200 Via De La Valle 1434 1800 125 1989 387 950 2 850
Tuscany Hills 1 3 200 Via De La Valle 1434 1800 125 1989 390.6 950
Tuscany Hills 1 4 200 Via De La Valle 1434 1800 125 1989 381.6 950
Tuscany Hills 2 1 21 Bel Lucia 1800 1940 25 1990 190 400 400
Tuscany Hills 2 2 21 Bel Lucia 1800 1940 25 1990 193 400
Waite 1 31820 Central 1434 1467 50 1988 78.3 1,465
Waite 2 31820 Central 1434 1467 50 1988 78.3 1,465 3,000
Waite 3 31820 Central 1434 1467 50 1988 55.6 1,184
Waite 4 31820 Central 1434 1467 10 1988 47.2 1,028
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Total
Location DISZC::ége InsYteaTI:ed D)I/_Ineaanglc Capacity | Capacity
(feet)®
Woodmoor PS 1 33295 Sweet Nectar Road 1434 1601 75 2007 200 940
Woodmoor PS 2 33295 Sweet Nectar Road 1434 1601 75 2007 200 940 2,820
Woodmoor PS 3 33295 Sweet Nectar Road 1434 1601 75 2007 200 940
Woodmoor PS 4 33295 Sweet Nectar Road 1434 1601 75 2007 200 940

Notes:
(1) Data obtained from pump model and GIS data.
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Table 4.5 Storage Reservoir Characteristics
Mo Eesaipion VE)|\I/|U£;e P7 Served Dl(a:cr:eiger I-(Igggt Bottorgeiielgvatlon Overflo(zx;::)evatlon |n;((z7|;d
Adelfa 0.8 1650 67 32 1620.34 1650 2011
Alberhill Ranch 1A 15 1601 951 33 1570 1601 2006
Alberhill Ranch 1B 1.5 1601 95.1 33 1570 1601 2006
Alberhill Ranch 2A 0.63 1801 67.1 28 1772.6 1801 2006
Alberhill Ranch 2B 0.63 1801 67.1 28 1772.6 1801 2006
Amie 0.3 1464 48 24 1441 1464 1984
Auld Valley 4.5 1434 155 32 1402 1434 1989
Baker Street 5.0 1434 148.7 32 1395.5 1434 1986
Beck 0.13 1842 30 24 1820 1842 1999
Bryant Street 5.0 1434 148.7 32 1395.5 1434 1987
Bundy Canyon 2.0 1746 110 32 1714.5 1746 1988
Cal Oaks 1 3.5 1650 122 40 1610 1650 1988
Cal Oaks 2 3.5 1650 122 40 1610 1650 1990
Canyon Lake N 1.0 1622 70 40 1581 1622 1979
Canyon Lake S 1.0 1618.5 73 32 1586.5 1618.5 1970
City 1.73 1579 96 32 1547 1579 1995
Clay Canyon 1 0.12 1258.4 26 32 1228.8 1258 1982
Clearwell 1.0 1434 80 29 1405 1434 2006
Cottonwood 2 0.5 1934 53 32 1902 1934 2003
Cottonwood 2 East 0.5 1934 56 32 1902 1934 2015
Cottonwood 1A 1.2 1750 82 32 1718 1750 2002
Cottonwood 1B 11 1750 76.5 32 1718 1750 2002
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Mo Eesaipion Volume P7 Served Diameter Bottom Elevation | Overflow Elevation Year
(MG) (feet) (feet) (feet) Installed

Cottonwood East A 1.1 1750 78 32 1718 1750 2006
Cottonwood East B 11 1750 78 32 1718 1750 2006
Daley 0.08 2309 25 22 2287 2309 1998
ElToro1l 0.25 1601 42 24 1577 1601 1988
El Toro 2 0.4 1601 53 25 1576 1601 1996
Encina 0.5 1916.5 47.5 46 1877 1916.5 1992
Farm 0.43 1900 67.7 16 1884 1900 1975
Gafford St A 0.1 1746 30 30 1716 1746 1984
Gafford St B 0.61 1746 59 30 1716 1746 1973
Greer Ranch 1A 0.5 1850 61.5 19 1831.8 1850 2004
Greer Ranch 1B 0.5 1850 61.5 19 1831.8 1850 2004
Greer Ranch 2A 0.65 2050 58.9 33 2019 2050 2004
Greer Ranch 2B 0.65 2050 58.9 33 2019 2050 2004
Horsethief 1 1.2 1601 80 32 1569 1601 1994
Horsethief 2 1.8 1801 98 32 1769 1801 1986
Inland Valley 2.4 1650 112 32 1617.5 1650 2007
La Laguna 1A 0.47 2040 61.6 23 2017.2 2040 2005
La Laguna 1B 0.47 2040 61.6 23 2017.2 2040 2005
La Laguna 2A 0.54 2240 49 26 2213.6 2240 2006
La Laguna 2B 0.54 2240 49 26 2212.2 2240 2006
Lake Street(1) 8.0 1434 200 32 1402 1434 1999
Leach Canyon 0.11 1800 34.2 16 1784 1800 1984
Los Pinos 1 0.1 2778 27 24 2754.1 2778 1967
Los Pinos 2 0.1 3501 27 24 3477 3501 1967
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e Besasdon ‘ Volume P7 Served ‘ Diameter | Height | Bottom Elevation | Overflow Elevation Year
(MG) (feet) (feet) (feet) (feet) Installed

Lucerne 2.5 1601 118 32 1569.7 1601 1991
Mayhew 0.2 1358.7 32 30 1330.5 1358.7 1982
Meadowbrook 2 1.0 1896 85 27 1872 1896 1998
Ortega 2.2 1601 110 32 1570.7 1601 1990
Railroad Canyon 8.0 1434 200 33 1402.5 1434 1995
Rice Canyon 1.61 1800 106.9 24 1776 1800 1992
Rosetta Canyon 1 2.5 1601 117 31 1572 1601 2006
Rosetta Canyon 2A 0.7 1801 64.4 33 1770.5 1801 2006
Rosetta Canyon 2B 0.7 1801 64.4 33 1770.5 1801 2006
Sedco 0.088 2196 25 22 2174 2196 1998
Skymeadows 0.1 3300 27 24 3276 3300 1969
Stage Ranch 1A 0.05 1882 22 16 1862 1882 1977
Stage Ranch 1B 0.05 1882 22 16 1862 1882 1977
Stage Ranch 2A 0.05 2217 22 16 2201 2217 1977
Stage Ranch 2B 0.05 2217 22 16 2201 2217 1977
Summerhill 2.35 1601 114 32 1570 1601 1992
Tomlin1 0.05 1871 19.6 23.8 1847.2 2313 2003
Tomlin 2 0.05 2313 19.6 23.8 1855 1871 2003
Tuscany Hills 1A 13 1800 84 34 1768 1800 1990
Tuscany Hills 1B 13 1800 84 34 1768 1800 1990
Tuscany Hills 2 1.0 1940 85 24 1916 1940 1990
Waite Street 25 1467 130 24 1443 1467 1968
Woodmoor A 0.25 1601 42 34 1574.07 1601 2007
Woodmoor B 0.25 1601 42 34 1574.07 1601 2007
Total 88.20
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Table 4.6 Pressure Regulating Stations

Valve High Low High Low .

Name/Description Size (Suction) | (Discharge) | Pressure | Pressure Installed
(D) Zone Zone (psi)® (psi)®

Allegra No Data 1701 1601 No Data  No Data N/A
Brand/Cross Street 2/8 1842 1740 120 75 N/A
Church Hill/Hayes 4/8 1581 1581 145 100 2017
Clay Canyon 8 1358.7 1258.4 56 10 N/A
Crimson Pillar Lane 2/4/8 1801 1701 100 60 2005
Darcy Place and 2/4/6 1850 1850 120 80 2004
Nutmeg Street
Della Cana Lane 3/6/12 1800 1640 120 60 2006
ElizabethLaneand 0 16 1650 118 80 2017
Prielipp Road
SlEmerts (= e 2/6 2201 2201 130 90 N/A
Road
Gateway Driveand ¢ 2040 1928 72 62 2005
Solstice Court
EofE 2/12 1650 1650 120 75 2011
Pheasant/Nutmeg
Grape Street 4/8 1746 1746 130 75 2015
Greer Ranch
2050/1850 2/4/6 2050 1850 185 100 2004
Greer Road and 2/4/6 1850 1850 140 100 2004
Darcy Street
e 1750 95 65 2006
Big Tee
Horsetail Street 2/4/6 2050 2050 130 95 2003
and Iceplant Lane
Laguna Avenue/ 4/8 1601 1601 110 35 2001
Trabuco Drive
Lake Trail Circle 2.5/6 1601 No Data No Data No Data 2021
SR 412 1746 1746 100 100 2002
Gafford
Lower
Meadowbrook PS 2/4/8 1896 1896 140 105 2003
Lower Tuscany 6 1800 1800 200 30 N/A
Hills PS
Machado Street/
Woodcrest Drive 8 1601 1434 120 60 2020
VTR Ok 2/8 1650 1650 95 50 2011

Road
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High Low High Lo Year
Name/Description (Suction) | (Discharge) | Pressure | Pressure el
Zone Zone (psi)™ (psi)®

Mourning Dove/ 212 1650 1650 125 90 2011
Cal Oaks Road
Nutmeg and

2/8 1650 1650 165 120 2003
Jameson
Orange/Bundy 4/6/8 1750 1750 160 80 1990
Canyon Road
Orchid Tree
Avenue and 2/4/6 2050 2050 145 LG AU
Pumpkin Street
Prielipp Ranl and 2/4/8 1650 1650 121 88 2017
Summer Dain Lane
Railroad Canyon 12 1750 No Data 121 No Data 1990
Road
River Road 206 1896 1896 140 30 NIA
Riverside Street/ 12 1801 1701 90 70 2020
Crumpton
Saradella/Cal Oaks 2/8 1650 1650 165 102 2011
Road
Sedco 2/6 2201 2201 176 80 N/A
Silver Stirrup Drive 6 1801 1801 100 73 2015
Skylink Drive 2.5/8 1750 1750 150 115 2005
Sp.mnmg Wheel 21416 1650 1650 115 85 2011
Drive
IEtsage Ranch Lower 2/6 1882 1550 210 90 1977
Temescal Canyon/ 4/8 1434 1413 109 100 N/A
Hostetler Road
Trellis Lane/
Highway 74 A VoL i * 0
Upper Los Pinos PS 2/3 3501 3501 164 140 2001
Via De Lago/
Via de La Valle 2/6 1800 1600 1 > %8
V!a De La Valle/ 4/6/8 1800 1800 130 50 1989
Via De Lago
Vl!la Roma/Villa 3/6 1800 1640 110 55 N/A
Milano
Waite Street 2t 1576 1576 125 86 1988

Reservoir PRV
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High Low High Low Year

Installed

Name/Description (Suction) | (Discharge) | Pressure | Pressure
Zone Zone (psi)® (psi)®

ipsiesy 2.5/6 1801 NoData NoData NoData 2021
Machado
3rd Street 2/4/8 1601 1434 120 80 2015

Notes:

Abbreviation: psi - pounds per square inch

(1) High pressure is the approximate suction pressure of the water entering the PRV. Low pressure is the approximate
pressure setting for the PRV.

4.7 Distribution System Network

EVMWD's distribution system network consists of approximately 743 miles of
pipeline, which range in diameter from 0 inch to 42 inches. The distribution of
pipeline diameters is summarized in Table 4.7, and Figure 4.4 shows the pipelines
colored by diameter. It should be noted that the numbers presented in Table 4.7 and
Table 4.8 are based on the pipelines included in the GIS data, and does not include
service laterals. As shown in Table 4.7, about 52 percent of the distribution system
network consists of pipes with diameters between 6 inches and 8 inches, and

21.2 percent of the distribution system network comprises pipes that are 12 inches in
diameter.

Approximately 80 percent of the pipelines in the model were installed between 1955
and 2020. The remaining 20 percent of the pipelines in the model have an unknown
installation date. Approximately 38 percent of the pipelines in the model are about
20 years old. There are approximately 33 percent pipelines in the model that are
between 20 and 40 years old. Roughly 8 percent of the pipelines in the model are
between 40 and 60 years old and the remaining approximately percent of the
pipelines in the model are over 60 years old.

The distribution of pipe age is shown in Table 4.8. Table 4.8 also summarizes the
total lengths of pipelines by material type. The most common pipe material is
polyvinyl chloride (PVC) and asbestos cement, which covers approximately 55.9 and
19 percent of the total pipeline length in the system, respectively. The remaining
25.1 percent of the distribution system is composed of multiple material types
consisting of steel (6.1 percent), concrete (cement mortar lined and coated [CMLC])
(6.3 percent), copper (COP) (less than 1 percent), ductile iron pipe (11.1 percent),
galvanized iron pipe (GALV) (less than 1 percent) material pipelines, and unknown or
unlabeled material type (1.6 percent). Figure 4.5 shows the pipeline material by
color.
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Table 4.7 Summary of Pipelines by Diameter

Diameter Total Length Total Length Percentage of
(inches) (feet) (miles) Total Length

Less than 4 77,698 14.7 2.0%
4 263,802 50.0 6.7%

5 2,113 0.4 0.1%

6 663,540 125.7 16.9%

8 1,396,152 264.4 35.6%

10 114,032 21.6 2.9%
11 149 <1.0 <1.0%

12 830,275 157.2 21.2%
14 30,066 5.7 0.8%
16 158,953 30.1 4.1%
18 10,376 2.0 0.3%
20 77,282 14.6 2.0%

21 21,610 41 0.6%
24 84,597 16.0 2.2%

25 4,879 0.9 0.1%

27 6,840 13 0.2%

30 77,702 14.7 2.0%

33 13,354 2.5 0.3%

36 54,161 10.3 1.4%

42 34,632 6.6 0.9%
Total 3,922,213 742.8 100%
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Table 4.8 Summary of Pipelines by Installation Period and Material Type

Material Totals

Material

Unknown Percent
Asbestos Cement 11,469 65,823 158,916 157,489 20,871 60 1,161 1,234 326,245 743,269 140.8 19.0%
Copper 0 0 0 0 0 0 341 0 76 417 0.1 <1%
Ductile Iron 53 0 42 702 33,927 329,072 54,419 197 17,518 435,929 82.6 11.1%
Galvanized Iron 0 0 0 0 0 0 0 0 143 143 0.0 <1%
PVC 3,137 4,264 6,526 379,790 590,105 845,285 166,267 38,617 159,082 2,193,073 415.4 55.9%
CMLC 18,954 52,780 14,591 67,890 32,869 25,723 340 27 33,445 246,620  46.7 6.3%
Steel 80,937 927 781 7,864 2,137 13,591 26 810 131,255 238,327 45.1 6.1%
Unknown 15 0 0 1,513 149 1,323 60 0 61,375 64,435 12.2 1.6%
Total (feet) 114,564 123,794 180,856 615,247 680,058 1,215,054 222,614 40,886 729,141 3,922,213 742.8 100%
Total (miles) 21.7 23.4 343 116.5 128.8 230.1 42.2 7.7 138.1
Percent 2.9% 3.2% 46% 15.7% 17.3% 31.0% 57% 1.0% 19%
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4.8 Other Facilities and Assets

In addition to the facilities described, EVMWD'’s system includes many other smaller
facilities, including valves, fire hydrants, customer meters, and a supervisory control
and data acquisition (SCADA) system to control and monitor system facilities.
EVMWD maintains and updates the GIS database for all of their facilities in
EVMWD's service area.

4.8.1 Valves

EVMWD's distribution system network includes approximately 20,422 valves, which
range in diameter from 1 inch to 42 inches. The distribution of valve diameters is
summarized in Table 4.9. About 66 percent of the distribution system valves consist
of valves that are 6 inches or 8 inches in diameter, while about 17 percent of the
distribution system valves are 12 inches in diameter and the other 17 percent of
distribution system valves are varying sizes. Table 4.10 shows the distribution of the
valves by installation year.

Table 4.9 Summary of Valves by Diameter

ID(iiirCT;]eetsr Total Number of Valves Percentage of Total Valves

3orless 220 1.1%
4 1,761 8.6%
5 1 <0.1%
6 8,095 39.6%
7 1 <0.1%
8 5,494 26.9%
10 245 1.2%
12 3,517 17.2%
13 1 <0.1%
14 51 0.3%
16 410 2.1%
18 35 0.2%
20 172 0.8%
21 24 0.1%
24 168 0.8%
27 6 <0.1%
30 94 0.5%
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3:22\1? Total Number of Valves Percentage of Total Valves
33 5 <0.1%
36 56 0.3%
42 5 <0.1%
Unknown 61 0.3%
Total 20,422 100.0%
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Table 4.10  Summary of Valves by Installation Year

Installation Year Total Number of Valves Percentage of Total Valves
1955 to 1959 79 0.4%
1960 to 1969 228 1.1%
1970 to 1979 641 3.1%
1980 to 1989 2,828 13.8%
1990 to0 1999 4,040 19.8%
2000 to 2010 7,575 37.1%
2011 to 2015 1,021 5.0%
2016 to0 2021 1,343 6.6%

Unknown 2,667 13.1%
Total 20,422 100.0%

4.8.2 Fire Hydrants

EVMWD's distribution system network consists of approximately 8,174 active fire
hydrants. Approximately 85 percent of the fire hydrant laterals are 6 inches in
diameter, while the other 15 percent are 4 inches in diameter. Some 6-inch diameter
hydrant laterals are reduced to 4-inch diameter hydrants above ground to
accommodate wharf-head style hydrants. The distribution of fire hydrants by
installation date is summarized in Table 4.11.

Table 4.11 ~ Summary of Fire Hydrants by Installation Year

Installation Year ‘ Total Number of Hydrants ‘ Percentage of Total Hydrants

Pre 1959 30 0.4%
1960 to 1969 133 1.6%
1970 to 1979 340 4.2%
1980 to 1989 1,084 13.3%
1990 to 1999 1,475 18.0%
2000 to 2009 3,263 39.9%
2010 to 2019 732 9.0%
2020 to 2022 151 1.8%

Unknown 966 11.8%

Total 8,174 100.0%

Notes:
Source: Information presented is from EVMWD's Hydrant Shapefile.

4.8.3 SCADA

EVMWD has a SCADA system that allows EVMWD to remotely monitor and control
system facilities within the water system. SCADA functionality includes monitoring
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tank levels, well status, booster pump status, and sounding alarms at the facilities.
EVMWD also has the capability to turn pumps and wells on and off remotely.
EVMWD's SCADA system provides information such as pump flow rates, pump on
and off times, and tank levels. These three pieces of information, in particular, were
used for the calibration portion of the WSMP, so modelled results could be
compared to field values.

4.8.4 Emergency Inter-Connections

EVMWD has two inter-agency connections with WMWD and EMWD through the
AVP and TVP that are used on a daily basis. During cold weather, they are
periodically not used. EVMWD also has five emergency inter-connections: one with
Temescal Valley Water District (TVWD), three with EMWD, and one with WMWD.
These connections are normally closed and only opened during an emergency. The
emergency interconnections are listed in Table 4.12.

Table 412 ~ Emergency Interconnections

Pipe Diameter

Location Other Agency (inches) Direction

Bundy Canyon East EMWD 6 From EMWD

Clinton Keith east of EMWD 8 Erorn EMWD

Greer Road

Coldwater PS TVWD 6 To TVWD
Crosshill EMWD 4 To EMWD

Goetz Road (Under EMWD 12 From EMWD

Construction)
Palomar/Washington WMWD 12 To WMWD
4.8.5 GIS

EVMWD maintains GIS data of its existing facilities. Data are stored as feature
classes within a geodatabase, with separate feature classes for facility types. GIS
data includes, among others, laterals, mains, meters, treatment plants, pumps,
pressure regulating stations, hydrants, wells, reservoirs, and valves. Data for each
facility includes installation year, material, diameter, etc. as appropriate. This data is
updated as old facilities are repaired or replaced and as new facilities are installed.
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4-38 | OCTOBER 2023 | FINAL C CAFTTTN



WATER SYSTEM MASTER PLAN | EVMWD

( cg"‘ "4-.74

Chapter 5
WATER DISTRIBUTION SYSTEM MODEL

5.1 Introduction

This chapter describes the processes utilized to update and validate the hydraulic
model of Elsinore Valley Municipal Water District's (EVMWD'’s) potable water
system. The updated model will be used to perform analyses of the system under
existing demand conditions and future demand conditions, which are described in
Chapter 7 and Chapter 8, respectively.

5.2 Hydraulic Model Update

The hydraulic model received at the start of this Water System Master Plan (WSMP)
was the model that was upgraded recently in 2021 as summarized in the Potable
Water Hydraulic Model Reference Model (WSC, 2021) included in Appendix C. The
current model includes 759 miles of pipeline (44,889 segments), 43,057 junctions,
26 reservoirs, 170 pumps, 72 tanks, and 95 control valves.

The hydraulic model of the EVMWD potable water system is in Innovyze’s InfoWater
software, which is based on Esri’s ArcGIS platform. As part of this WSMP, the
following updates were made to the hydraulic model:

e Addition of new pipelines and facilities constructed since the model was last
updated.

e Addition of pump and facility controls to reflect summer operations.

e Correction of demand allocation.

e Extended-period simulation (EPS) verification of existing facilities and
infrastructure related to the 1434 Loop Zone.

e Facilities under construction and in design were added following verification.

5.2.1 Infrastructure Added for Consistency With GIS

After completing a review of EVMWD's hydraulic model it was found that the
modeled system did not match EVMWD's geographic information system (GIS) data
in some areas. The inconsistencies were updated in the model for major facilities and
pipelines that could impact the model verification or analysis results. These types of
model updates were based on EVMWD's GIS data and as-built drawings (when
available). In addition to these changes, facility operations and controls were
adjusted to reflect current operating conditions. New pipelines constructed and
added to the GIS since the previous model update were added to the model.
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Additionally, the demand allocation was reviewed, correcting locations where
demands were previously allocated to model junctions at facilities or along
transmission pipelines traversing through other pressure zones (PZs).

The following facilities were updated/added in the hydraulic model to reflect an
existing system condition for verification purposes:

e Riverside Street pressure reducing valve (PRV) between the 1801 Rosetta
Canyon 2 Zone and the 1701 Meadowbrook 1 Zone.

e Pipeline changes at Grand Avenue, Machado Street, and California
Avenue/Street/Boulevard.

e PRV at Woodcrest and Machado at the intersection of Woodcrest Drive and
Grand Avenue, converting area from the 1434 Loop Zone to being served
from a PRV via the 1601 Ortega Zone.

e PRV at Lake Trail Circle, converting area from the 1434 Loop Zone to being
served from a PRV via the 1601 Ortega Zone.

e Removal of Meadowbrook 1 Pump Station (PS).

A screenshot of the model is shown on Figure 5.1.
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Figure 5.1 EVMWD Potable Water Hydraulic Model
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5.3 Hydraulic Model Validation

This section summarizes the overall methodology employed to validate EVMWD's
water system hydraulic model and the verification results, including a detailed
description of each of the major components of the model validation process. The
hydraulic model was validated in accordance with the American Water Works
Association (AWWA) Manual on Distribution Network Analysis of Water Utilities
(M-32).

After review of the model, it was determined that the 2021 verification did not
accurately reflect a balance of water between the 1434 Loop Zone tanks, even
during low-demand conditions when the model was verified, with some tanks filling
in the model, ending up over 20 feet higher than in the field data. In the maximum
day demand (MDD) scenario, the 1434 Loop Zone tanks drained completely. Due to
the concern of head losses in the 1434 Loop Zone and the potential need for large
transmission pipelines to convey flow through the 1434 Loop Zone, a hydraulic
model validation was performed for the 1434 Loop Zone under high-demand
conditions. The model verification effort discussed below resolved this concern in
the model.

5.3.1 Model Verification Data Collection

Carollo Engineers, Inc.(Carollo) coordinated closely with EVMWD staff to collect
supervisory control and data acquisition (SCADA) data that were required to validate
the hydraulic model. This section summarizes the data collection process that was
conducted.

e SCADA and Metropolitan Water District of Southern California (MWD) Flow
Data Gathering: Field testing and data gathering for model verification took
place for the period from June 1 to June 20, 2022. The major facilities in the
system where SCADA data was available are summarized in Table 5.1. This
data was primarily used to generate the EVMWD's diurnal pattern and for
EPS model verification.

Table 5.1 SCADA Data Received Used for Model Validation

Facility Type/Name Type of SCADA Data Received

Level Data
Baker Street Tank Level
Railroad Canyon Tank Level
Bryant Street Tank Level
Auld Valley Tank Level
Clearwell Tank Level
Lake Street Tank Level
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Facility Type/Name

Type of SCADA Data Received

Flow Data
Canyon Lake Booster Flow
Temescal Valley Pipeline TVP Connection Flow
Canyon Lake Water Treatment Plant® Flow
Flagler Well 2A® Flow
Flagler Well 3A® Flow
Joy Well Flow
Machado Well Flow
Summerly Well® Flow
Diamond Well® Flow
Cereal Well 3 Flow
Cereal Well 4 Flow
Cereal Well 1 Flow
Corydon Well Flow
Terra Cotta Well Flow
Adelfa Booster Flow
Auld Valley Booster Flow
Bundy Canyon Booster Flow
Cielo Vista Booster Flow
City Booster Flow
Coldwater Booster 1 Flow
Coldwater Booster 2 Flow
Grand Avenue Booster® Flow
Horsethief Booster 1 Flow
Inland Valley Booster Flow
Lakeshore Booster 1 Flow
Lucerne Booster Flow
Ortega Booster Flow
Rosetta Canyon Booster 1 Flow
Skylark Booster Flow
Stage Ranch Booster 1 Flow
Summerhill Booster Flow
Tuscany Booster 1 Flow
Waite Booster Flow
Woodmoor Booster Flow
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Facility Type/Name

Pressure Data

Type of SCADA Data Received

Alberhill Recharge Booster 1 Suction Pressure
Bundy Canyon Booster Suction Pressure
City Booster Suction Pressure
Coldwater Booster Discharge Pressure
Cottonwood Booster 1 Suction Pressure
Canyon Lake Booster Suction Pressure
Grand Booster Discharge Pressure
Grand Booster Suction Pressure
Horsethief Booster 1 Suction Pressure
Inland Valley Booster Suction Pressure
Lakeshore Booster Discharge Pressure
Lakeshore Booster Suction Pressure
Lucerne Booster Suction Pressure
Ortega Booster Suction Pressure
Rosetta Canyon Booster 1 Suction Pressure
Stage Ranch Booster 1 Suction Pressure
Summerhill Booster Suction Pressure
Tuscany Booster 1 Suction Pressure
Waite Booster Suction Pressure
Woodmoor Booster Suction Pressure
Cereal Well 1 Discharge Pressure
Cereal Well 3 Discharge Pressure
Cereal Well 4 Discharge Pressure
Corydon Well Discharge Pressure
Diamond Well Discharge Pressure
Joy Well Discharge Pressure
Lincoln Well Discharge Pressure
Machado Well Discharge Pressure
Summerly Well Discharge Pressure
TVP Connection Discharge Pressure

Notes:
Abbreviation: TVP - Temescal Valley Pipeline.

(1) These locations were off during the verification period.
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5.3.2 Diurnal Pattern Development

A diurnal curve represents the demand fluctuation in a water system over a 24-hour
period. A diurnal curve was created for the demand pattern for the verification
period. The diurnal pattern calculations were based on the actual demand values,
which were summed for a total system hourly demand and then normalized into a
pattern. This diurnal pattern for June 2022 is shown on Figure 5.2, which more
accurately represents the diurnal pattern during a high demand period. The
normalized flow on Figure 5.2 was calculated by the ratio of measured hourly flow
over the daily average flow and is a unitless number.

1434 Zone Diurnal Pattern
1.80
1.60
1.40
1.20
1.00
0.80

0.60

Normalized Flow

0.40
0.20

0.00
0 1 2 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24

Time (hours)

Figure 5.2 1434 Loop Zone Diurnal Pattern

As shown on Figure 5.2, the diurnal curve of the 1434 Loop Zone reflects the two
morning and evening peaks but they are not as prominently higher than the rest of
the day as typically seen in most water distribution systems. As the largest PZ and
receiving water from most of the EVMWD’s major water supply sources, including
imported water connections and groundwater wells, the 1434 Loop Zone has a
unique function within the entire distribution system. The 1434 Loop Zone receives,
on average, 89 percent of all annual water supplies, contains only 25 percent of the
EVMWD's entire water demand, and serves as a water source for the upper PZs that
comprise 74 percent of the EVMWD's water demand. With PSs turning on and off
throughout the day to supply the higher-PZs, the resultant diurnal curve shows the
two largest demand peaks around 6:00 a.m. and 8:00 p.m., with four additional

Iy
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smaller peaks throughout the day that are most likely due to SCADA data as
15 minute averages rather than instantaneous levels.

5.3.3 Model Validation Methodology and Results

The purpose of a water system hydraulic model is to estimate, or predict, how the
water distribution system will respond under a given set of conditions.

Validation was performed for a hydraulic model scenario consisting only of
EVMWD's 1434 Loop Zone. Various methods and types of data sets can be utilized,
including historical SCADA datg, fire flow testing, and C-factor testing. For this
project, the model validation was limited to the use of historical SCADA data.

The following steps were taken as part of the model verification:

1. Aseven-day verification period was selected. It was determined that
June 13to0 19, 2022, was the most appropriate verification week.

June 16, 2022 was chosen because the field data was comprehensively
available with no irregular operations and had reasonably high demands.

2. Anew scenario was created for the 1434 Loop Zone only (new demand set,
new tank set, new control set, new query set).

3. Adiurnal pattern was created for the 1434 Loop Zone for selected dates of
verification, as shown on Figure 5.2.

4. The demands in the model were rescaled to dates of verification. The
calculated daily demand for the verification day for the 1434 Loop Zone was
estimated to be 13,056 gallons per minute (gpm) for June 16, 2022.

5. Demands were assigned to PS's locations as a proxy for PSs pumping out of
the 1434 Loop Zone and diurnal patterns were created.

6. Initial status was set for tank levels.

Initial statuses and controls were set for water supplies.

8. The model was run, and modifications were made as needed to achieve
reasonable results.

N

The EPS validation compared model-simulated PS flows, PS discharge pressures,
tank levels, and PRV station status (if available) to the field-measured data. In
addition, model-simulated pressures at the pressure logger locations were
compared to the actual field pressures recorded during the verification day. The
complete set of model validation results are shown in Appendix D, while the
1434 Loop Zone tanks are shown on Figure 5.3 through Figure 5.7.
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Figure 5.3 Auld Valley Tank Comparison Data for Model Verification
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Figure 5.4 Baker Tank Comparison Data for Model Verification
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Figure 5.5 Bryant Tank Comparison Data for Model Verification
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Figure 5.6 Lake Street Tank Comparison Data for Model Verification
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Figure 5.7 Railroad Canyon Tank Comparison Data for Model Verification

The following modifications were made in the hydraulic model for the validation:

e Adjustment of pumping water levels to reflect groundwater levels during the
time of model verification.

e Adjustment of pump curves to reflect field data.

e Addition of minor losses at groundwater well blending facilities to account
for the mixing.

e Moving demands allocated to well collecting pipelines.

e Correcting connections of model pipelines (especially in the Back Basin area)
where tees and crosses did not connect in the hydraulic model.

With these changes, the model verification is very good and closely reflects field
data as shown in Table 5.2.This provides confidence in the model results, and,
therefore, the hydraulic model can be used to perform hydraulic analyses for
EVMWD's water distribution system, recognizing that conveyance and transmission
pipelines are an important consideration in this WSMP with expected growth in

demands.

Table 5.2 Comparison of Model and Field Data for Validation

Parameter | Average Percent Difference
Tank Levels 0.12 feet
Flows 10%
Pressures 2.4 pounds per square inch

» Iy
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5.4 Model Setup for System Analyses

After the model validation, the hydraulic model was set up for scenarios for the
existing system and for existing and future system analysis. EPS model scenarios
were created for average day demands (ADDs) and MDDs. Two sets of scenarios for
existing system analyses were created: one based on what is currently operational
(so the current system can be evaluated) and one including projects currently in
construction (for existing system analysis).

To allow these scenarios to operate properly, pump controls were modified (mostly
in the MDD scenario) so that tanks would not drain completely. As operations staff
changes tank control setpoints on a regular basis, the control levels added to the
model are generally representative of how EVMWD operations staff run the booster
pumps. These scenarios are useful to EVMWD to evaluate the existing water system
as it currently exists.

EVMWD is committed to implementing projects that are currently under
construction without modification; therefore, they are used part of the existing
system analysis.

The following facilities were updated/added in the hydraulic model for existing
system analysis. These facilities were under construction at the time this report was
written:

o LeeLake Wells.

e Palomar Well.

e Auld Valley PS new pumps.

e Changes to the Skymeadows system.

e Changes to the Tomlin system.

e Changes to the pipeline configuration at Grand Avenue, Machado Street, and
California Street.

e Alberhill 1and 2 PSs.

e Pipeline and PRV changes at Ranspot Avenue and Peeler Avenue.

e AddPRYV at California Oaks Road and Tarragona Drive.

e 18-inch diameter pipeline from Malaga Road on Lakeview Terrace and PRV.

e Horsethief 2 Reservoir (second reservoir at the same site).

e 20-inch diameter interconnect with Eastern Municipal Water District (EMWD)
at Goetz Road.

e Alegria PRV from the 1701 Meadowbrook 1 Zone to the 1601 Rosetta
Canyon 1 Zone.

oy
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Chapter 6
PLANNING AND EVALUATION CRITERIA

This section presents the planning and evaluation criteria and methodologies for
analysis used to evaluate the existing potable water distribution system and its
facilities and to size future system improvements.

6.1 Planning Criteria

Planning criteria are established for the evaluation of the Elsinore Valley Municipal
Water District's (EVMWD) potable water system. The criteria are developed using
the typical planning criteria used in the systems of similar water utilities, local codes,
engineering judgment, and commonly accepted industry standards. The "industry
standards" are typically ranges of values that are acceptable for the criteria in
question and, therefore, are used more as a check to confirm that the values being
developed are reasonable. The design criteria and analytical methodologies used to
conduct this evaluation are presented in Table 6.1.

Table 6.1 Water System Evaluation Criteria

Description Value Units
System Pressures 125 psi
Maximum Pressure - MinDD Conditions 125 psi
Minimum Pressure - PHD Conditions, New Facilities 60 psi
Minimum Pressure - PHD Conditions, Existing :
o 40 psi
Facilities
Minimum Pressure - MDD With Fire Flow Conditions 20 psi
Maximum Pipeline Velocity
Transmission Pipelines (= 12-inch diameter ) - PHD
o 6 fps
Conditions
Transmission Pipelines in 1434 Loop Zone Between 3 fos
Reservoirs - PHD Conditions P
Distribution Pipelines (<12-Inch Diameter) - PHD
o 4 fps
Conditions
Existing Pipelines Under MDD Plus Fire Flow
. 10 fps
Conditions
Pumping Station Suction Piping - MDD Conditions 8 fps
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Description ‘ Value ‘ Units

Maximum Head Loss

Transmission Pipelines (= 12-Inch Diameter) - PHD

Conditions 3 e, GO0
Eg:gﬁ:g:;n Pipelines (<12-Inch Diameter) - PHD 15 ft/1,000 ft
Fire Fighting Capabilities
Parks (2 Hours) 1,000 gpm
iilrjlgOIUerSF)amily Residential (2 DU/Acre or Less, 1,000 gpm
ii;gl::r:fmily Residential (Greater Than 2 DU/Acre, 1,250 gpm
Medium Residential (2 Hours) 1,500 gpm
Multi-Family Residential (2 Hours) 2,500 gpm
Commercial (2 Hours) 2,500 gpm
Schools and Public Facilities (4 Hours) 4,000 gpm
Industrial (3 Hours) 3,500 gpm
Reservoir Storage Volume
Operational Storage Volume 30 Percent of MDD MG

Highest Fire Flow
Fire Fighting Requirement per MG
Zone Under MDD

Emergency Storage Volume 100 Percent of MDD MG

PS Capacity

MDD With Firm Transfer/Booster
Capacity Between Zones

PHD With Firm Transfer/Booster
Capacity Between Zones and
By PZ, For Zones Without Gravity Storage PHD+Fire With Total
Transfer/Booster Capacity
Between Zones

By PZ, For Zones With Gravity Storage

Supply Capacity

Entire System MDD With Largest
Source Out of Service

MDD With Firm Transfer/Booster
Capacity Between Zones

Entire System

By PZ

Notes:

Abbreviations: DU - dwelling units, fps - feet per second, gpm - gallons per minute, MDD - maximum day demand, MG - million
gallons, MinDD - minimum day demand; PHD - peak hour demand, PS - pump station; psi - pounds per square inch'

PZ - pressure zone.
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6.1.1 System Pressures

Minimum system pressures are evaluated under two different scenarios: PHD and
MDD plus fire flow. The minimum pressure criterion for normal PHD conditions is

60 psi, however, the minimum pressure criteria for existing pipelines for normal PHD
conditions is 40 psi. The minimum pressure criterion under MDD with fire flow
conditions is 20 psi. The pressure analysis is limited to demand nodes in the
hydraulic model, because only locations with service connections need to meet such
pressure requirements per California regulations. Lower pressures are acceptable for
junctions at water system facilities and on transmission pipelines that have no
service demands; however, no pressure shall be less than 5 psi except for short
lengths near reservoir inlets and outlets where the water main is on premises owned,
leased, or controlled by the EVMWD per California regulations.

The hydraulic analysis is performed using the calibrated 24-hour extended period
simulation (EPS) model developed for EVMWD, which is based on EVMWD's
geographic information system (GIS), water demands, operating conditions, and
facility controls.

6.1.2 Pipeline Velocities and Head Losses

Pipeline velocities are evaluated with the hydraulic model and are tailored for the
type of pipeline as listed in Table 6.1. These criteria are intended to minimize head
loss and optimize pipeline sizing.

The maximum velocity for distribution system pipelines (less than 12-inch diameter)
under PHD conditions is 4 fps provided that the system pressures are sufficient.
Maximum velocities under PHD with fire flow conditions should not exceed 10 fps to
minimize potential for system hydraulic surge and to limit pressure drops during
fires. This criterion does not apply to flow in fire hydrant laterals.

The design velocity for transmission mains should consider energy requirements and
pipeline length to determine the optimal diameter rather than use a fixed velocity
criterion. The maximum velocity for transmission pipelines (greater than or equal to
12-inch in diameter) shall be 6 fps under PHD conditions. One special condition for
maximum velocity of transmission pipelines is the pipelines in the 1434 (Loop) Zone.
In the Loop Zone, due to the long distances between the storage reservoirs with the
same elevation, the dynamic head loss needs to be minimized to allow for reservoirs
to be able to fill and balance. For this reason, transmission pipelines between the
reservoirs in the 1434 Loop Zone have a maximum velocity of 3 fps under MDD
conditions.

Suction pipelines at booster stations, should not exceed 8 fps under MDD conditions
based on trade-offs between pipeline cost and energy usage.
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Maximum head loss criteria are 15 feet per 1,000 feet of pipe for distribution system
pipelines (less than 12-inch diameter) and 3 feet per 1,000 feet of pipes for
transmission pipelines (greater or equal to 12-inch diameter).

6.1.3 Storage

The total storage required for a water system is evaluated in three parts: 1) storage
for operational use, 2) storage for firefighting, and 3) storage for emergencies. These
three components are determined by PZ in order to evaluate the ability of the water
system to meet the storage criteria on both an inter-zone basis as well as a
system-wide basis. These three storage components are discussed in more detail
below.

6.1.3.1 Operational Storage

Operational storage is defined as the quantity of water that is required to balance
daily fluctuations in demand and water production. It is necessary to coordinate the
water source production rates and the available storage capacity in a water system
to provide a continuous treated water supply to the system. Water systems are
usually designed to supply the average demand on the maximum day and use
reservoir storage to supply water for peak hour flows that typically occurin the
mornings and late afternoons. This operational storage is replenished during
off-peak hours that typically occur during nighttime, when the demand is less. The
American Water Works Association (AWWA) recommends that an operational
supply volume ranges from one-quarter to one-third of the demand experienced
during one maximum day. It is recommended that each PZ have an operational
storage of at least 30 percent of MDD.

6.1.3.2 Fire Flow Storage and Criteria

The fire flow requirements for the various land use types are listed in Table 6.1. Fire
flow storage is determined based on the highest fire flow requirement of each PZ
multiplied by the corresponding duration. The fire flow duration is dependent on the
fire flow criteria and is based on requirement of Riverside County Fire Department,
fire code, and Carollo Engineer, Inc.'s (Carollo's) experience on similar systems. For
flows less than or equal to 2,500 gpm, the fire flow storage volume is based on a
duration of 2 hours. Similarly, for flows of 3,500 gpm a duration of 3 hours is used,
and for flows of 4,000 gpm a duration of 4 hours is used.

For example, if the highest fire flow of a zone is 4,000 gpm for a duration of 4 hours,
the required fire flow storage for that zone is 0.96 MG. For analysis purposes, it is
assumed that there will only be one fire per PZ at any one time.

6.1.3.3 Emergency Storage

The volume of water that is needed during an emergency is usually based on the
estimated amount of time expected to lapse before the emergency is corrected.
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Possible emergencies include earthquakes, water contamination, several
simultaneous fires, unplanned electrical outages, pipeline ruptures, or other
unplanned events. The occurrence and magnitude of emergencies are difficult to
predict; therefore, the emergency storage criterion is based on past experience and
engineering judgment. Typically, emergency storage is set as a percentage of MDD.
However, this percentage needs to be based on the water system layout and
facilities. Water systems that have only one source of supply are more vulnerable in
emergencies such as an earthquake or supply outage than water systems with a
large number of groundwater wells that are located throughout the distribution
system. For the purposes of the Water System Master Plan (WSMP), it is assumed
that the emergency storage criterion for EVMWD's system is 1.0 times MDD.

6.1.4 Pumping Capacity

EVMWD's water distribution system is evaluated for the adequacy of booster
pumping capacity under existing and build-out demand conditions. For PZs within
EVMWD's service area with reservoir storage, there should be adequate booster
pumping capacity to provide firm pumping capacity sufficient to meet MDD. Firm
capacity is defined as the combined pump capacity at the PS with the largest
booster pump out of service.

For zones without storage, there should be adequate booster pumping capacity to
provide firm capacity to meet PHD or total capacity sufficient to meet PHD plus the
highest fire flow demand. Total capacity is defined as the combined capacity at the
PS with all pumps operational.

6.1.5 Supply Capacity

The water supply reliability is evaluated for the entire system and on a PZ basis using
a spreadsheet model that calculates the water supply balance by PZ, including zone
transfers. The firm capacity, all sources with the exception of the largest source, is
used as the available supply for most scenarios. Ideally, the system demands should
be met under MDD conditions with the largest source out of service. The hydraulic
model is used to verify that 1) the system can move water between zones according
to the required transfers calculated using the spreadsheet model, 2) system pressure
criteria are met, and 3) that transfer requirements are met using the firm capacity of
booster stations. Additionally, the hydraulic model is used to confirm system
operations under various operational conditions, such as wet summers when
groundwater supplies are not used.
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Chapter 7
EXISTING SYSTEM ANALYSIS

This chapter describes the evaluation of the water distribution system under existing
conditions. Hydraulic deficiencies are based on evaluations and infrastructure
improvements are recommended to address the deficiencies. The following
information is presented in this chapter for existing demand conditions:

e Adescription of the criteria used for the distribution system evaluation.

e An evaluation of the distribution system for system pressures under different
demand conditions.

e An evaluation of the distribution system for residual system pressures under
fire flow conditions.

e An evaluation of the adequacy of the storage and pumping facilities within
Elsinore Valley Municipal Water District's (EVMWD's) service area.

e Supply analyses, both system-wide and by pressure zone (PZ).

The evaluation criteria and analytical methodologies used to conduct this evaluation
are presented in detail in Chapter 6 of this Water System Master Plan (WSMP).
Recommendations are made for each of these evaluations, which are combinedin a
summary of recommendations and proposed improvements at the end of this
section.

7.1 Existing System Distribution Analysis

The distribution system analysis consists of evaluations conducted in sequence. That
is, improvements identified in the existing system evaluation are included in the
future system evaluation and improvements identified in the second evaluation are
included in the third evaluation, etc. The phasing of the recommended
improvements is explained further in the Capital Improvement Plan (CIP), presented
in Chapter 9.

The EVMWD hydraulic model is used to evaluate the system pressures for the
following scenarios:

e Meet peak hour demand (PHD) while maintaining a minimum pressure of
40 pounds per square inch (psi) at all demand junctions with tanks starting at
70 percent full and normal pumping operations for existing developments.
Although new developments were not analyzed in this section it is important
to note that all new developments need to have a minimum pressure of
60 psi.
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e Meet minimum day demand (MinDD) while not exceeding a maximum
pressure of 125 psi with tanks starting at 70 percent full and normal pumping
operation.

e Meet PHD while maintaining a maximum velocity of 6 feet per second (fps)
on transmission (12-inch diameter and greater) pipelines and 4 fps on
distribution (smaller than 12-inch diameter) pipelines. Transmission pipelines
in the 1434 Zone were evaluated with a maximum velocity of 3 fps to
minimize head loss between the tanks. Tanks started at 70 percent full and
pumps were operating normally.

e Meet maximum day demand (MDD) and fire flow while maintaining a
minimum residual pressure of 20 psi at all demand junctions with tanks
starting at 70 percent full and pumps operating normally.

7.1.1 Minimum Pressure During PHD

The model was run for 24 hours under MDD conditions using the diurnal pattern
which contained the PHD factor. The water level in all reservoirs was initialized at

70 percent full and all pumps were set to operate normally. The minimum pressure
criterion under PHD conditions is 40 psi. This criterion only applies to locations
where there are service connections and does not apply to junctions on transmission
mains or junctions near water facilities (such as reservoirs, wells, etc.) because there
are no customer demands at these locations.

The evaluation was performed for nearly 18,100 demand junctions (out of
approximately 43,500 model junctions total). The hydraulic simulation identified
442 junctions in several areas within the system with pressures below 40 psi. All
junctions with pressures below 40 psi are shown on Figure 7.1. Thirty-nine
low-pressure regions were identified and analyzed to assess the cause of the
deficiency and to determine any necessary recommendations. Table 7.1 shows the
severity of the pressure deficiency in each of the low-pressure areas throughout the
system. As shown, there are 17 pipeline CIP projects recommended for these 39 low
pressure areas, with a combined length of 4.8 miles ranging in diameter from 8 to
16 inches.
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Table7.1 Existing Low Pressure Areas

Minimum Pipe Diameter

Area| Pressure Recommendation Length New CIP-ID

(feet)

(psi) (feet)

1 >39 None. N/A N/A Slightly deficient.

No project.
35-40 Build parallel pipeline to La Laguna 2 Zone on Falling Leaf Drive. 400 12 Project PW-LP1.
35-40 Build parallel pipeline from 1800 Rice Canyon Alberhill 2 Zone. 1,000 12 Project PW-LP2.
4 3540 None. NA - Nja o Sliehtly deficent
No project.
5 34-40 Re.zone into 1601 Lucerne Alberhill 1. Switch zone when pipe for Dev 375 is N/A N/A Elevation I.|m|ted.
built. No project.
6 33-40 Recommend individual user to install private pump if there are pressure N/A N/A Elevation I.|m|ted.
complaints. No project.
7 37-40 Confirm Amie Sustaining PS head is set to 1,650 feet. N/A N/A Adjust settings.
8 >38 Rezone with new 1601 developments. N/A N/A Slightly deﬁuent.
No project.
9 30-35 Connect to 1896 Meadowbrook 2. 40 8 Project PW-LP3.
10 >39 Recommend individual user with deficiency to install private pump. N/A N/A Slightly deﬁuent.
No project.
11 >38 None. Irrigation use and no complaints. N/A N/A Slightly de.f|C|ent.
No project.
12 34-40 Connect to 1940 Tuscany 2. 40 12 Project PW-LP4.
13 30-35 Recommend individual user with deficiency to install private pump. N/A N/A Some users already
have pumps.
14 30-35 Recommend individual user with deficiency to install private pump. N/A N/A Some users already

have pumps.
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Minimum
Pressure

Recommendation

Diameter
(feet)

Recommendation

(psi)

Elevation limited.

15 30-35 Recommend individual user with deficiency to install private pump. N/A N/A .
No project.

16 30-35 Recommend individual user with deficiency to install private pump. N/A N/A Elevation I‘|m|ted.
No project.

17 30-35 Recommend individual user with deficiency to install private pump. N/A N/A Elevation I-|m|ted.
No project.

18 30-35 Recommend individual user with deficiency to install private pump. N/A N/A Elevation I.|m|ted.
No project.

19 30 Increase PRV pressure setting from 55 psi to 65 psi. N/A N/A Adjust settings.

20 25-30 Build parallel pipe from 1561 Orange Bundy. 1,800 8 Project PW-LP5.

21 >38 Recommend individual user with deficiency to install private pump. N/A N/A Slightly dgflClent.
No project.

22 >38 Recommend individual user with deficiency to install private pump. N/A N/A Slightly de.f|C|ent.
No project.

23 30-35 Build parallel pipe from 1561 Orange Bundy. 5,700 8 Project PW-LP6.

24 25-30 Increase Cielo Vista PS Head from 1,480 feet to a minimum of 1,500 feet. N/A N/A Adjust settings.

25 >38 Recommend individual user with deficiency to install private pump. N/A N/A Slightly de.ﬂCIent'
No project.

26 >39 Build parallel pipe from 1601 Inland Valley. 3,800 12 Project PW-LP7.

Recommend individual user with deficiency to install private pump. Elevation limited.

27 S-S Connect to Future 1882 Stage Ranch 1. N/A N/A No project.

28 35-40 Build parallel pipe from 1601 Woodmoor. 200 8 Project PW-LP8.

29 30-35 Connect to Future 1620 Adelfa. 4,100 12 Project PW-LP16.
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Area

Minimum
Pressure
(psi)

Recommendation

Pipe
Length
(feet)

Diameter
(feet)

Recommendation

30 35-40 Connect to 1916.5 Encina. 40 8 Project PW-LP17.
Connect to Future 1916 Encina with Dev 405. If there are pressure Elevation limited.

31 30-35 . e . : N/A N/A .
complaints beforehand, recommend individual user to install private pump. No project.

32 30-35 Build parallel pipe from 1650 Adelfa. 3,000 12 Project PW-LP9.

3 30-35 Connect to 15501. (?rtega. Ifthe.re are pressure complaints beforehand, 3,600 1 Project PW-LP18.
recommend individual user to install private pump.

34 35-40 Connect to 1601 Ortega. Install individual pressure regulators on 40 services. 1,300 8 Project PW-LP10.

35 99-35 .Cor.m.ect to 1601 Ortega. Move VA-6127 .and adjust zone breaks. Install 40 8 Project PW-LP11.,
individual pressure regulators on 40 services.

36 25-30 Build parallel pipe from 1601 Ortega and add PRV to make 1501 zone. 600 16 Project PW-LP12.

37 25.30 Connect' to 1601 Ortega. Adjust zone breaks. Build some short pipeline 100 8 Project PW-LP13,
connections.

38 25.30 Connect. to 1601. Ortega. Adjust zone breaks..Bu.lld some short pipeline 1,500 8 Project PW-LP14.
connections. Build parallel 1434 Zone transmission.

39 35-40 Connect to 1601 Lucerne Alberhill 1. Build parallel 1434 Zone transmission. 5,500 16 Project PW-LP15.

Notes:

Abbreviations: N/A - not applicable; PRV - pressure reducing valve; PS - pump station.
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After careful review of these junctions, it was observed that the pressure deficiencies
fall into one or more of the following categories:

Slightly Deficient - Over half of the deficient junctions presented on Figure 7.1 never
drop below 35 psi under PHD. The temporary small drop below the requirement on
the highest demand hour for the year is not significant enough to justify existing
infrastructure improvements. Additionally, many of these deficiencies were
addressed when fire flow pipeline improvements were implemented. Before growth
can occur in these areas it was recommended that developers and or EVMWD make
necessary improvements to meet the 40 psi minimum pressure requirements. No
new specific projects were identified in these areas and thus no specific
recommendations were made.

Elevation Limited - Low pressures in some locations are due to high ground
elevations relative to the hydraulic grade line (HGL) of the PZ, resulting in low static
pressures. For the cases where there are existing customers, and there are no
current complaints, it was recommended to take no action at this time. If complaints
did become an issue, existing customers should install individual pumps. Areas
where low pressures are affecting many homes were addressed with a CIP project.
Before growth can occur in these areas it is recommended that developers and or
EVMWD make necessary improvements to meet the 40 psi minimum pressure
requirements.

Table 7.1 identifies the recommendation or exception for not having a
recommendation for each of the 39 low pressure areas.

Low pressure deficiencies were addressed using the model to plan and size projects
to supply the areas from a higher PZ. The projects are listed in Table 7.1 and shown
on Figure 7.2. Higher focused area maps for these projects are included on Figure 7.3
through Figure 7.7.Separate CIP project maps are shown in Chapter 9.
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7.1.2 Maximum Pressure During MinDD

The hydraulic model was also used to identify areas where the maximum pressure
exceeds 125 psi. This evaluation was conducted under MinDD conditions. High
pressures at these demand junctions generally varied between 125 psi and 200 psi
with some pressures reaching as high as 250 psi along the Temescal Valley Pipeline
(TVP). These high-pressure areas are depicted on Figure 7.8. High pressures were
mostly found in the lowest portions of the PZs where static pressures increased due
to lower ground elevations. High pressures can cause leaks in the distribution system
as well as an increased risk of pipe breaks.

These high pressure areas can in some cases be remedied by creating a new PZ with
alower HGL than the HGL of the parent PZ. Based on discussions with the EVMWD's
Operations staff, it was inferred that these high pressures did not affect normal
distribution system operations. It was assumed that individual pressure regulating
valves were installed in this area to reduce pressures to 80 psi as required per the
Uniform Plumbing Code. Future developments in this part of the system should also
include the installation of pressure regulators at the meter connections.

7.1.3 Maximum Velocity During PHD

The hydraulic model was also used to identify areas where the maximum velocity
exceeds 6 fps in transmission mains or 4 fps in distribution mains under PHD
conditions. The transmission mains in the 1434 Zone had a special maximum
velocity criterion of 3 fps to minimize head losses between the tanks. These criteria
are based on head loss and energy consumption considerations.

This evaluation was conducted on a 24-hour simulation of under MDD conditions
that include the PHD. The purpose of checking a system for high velocity pipelines is
to assess the location of hydraulic bottlenecks that increase system head loss. These
bottlenecks prevent water from easily flowing from one portion of a zone to
another. In many cases, these high velocity pipelines did not incur much head loss
and did not significantly affect system performance. Figure 7.9 shows the high
velocity distribution and transmission pipelines throughout the system.

Iy
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In the entire model, only 74 transmission pipeline segments exceed 6 fps (out of
11,340 segments). The highest pipeline velocity was 14 fps, but the total head loss in
that pipeline was only 1 foot because the pipeline was less than 1 foot long. In the
1434 Zone, where there is a desire to minimize head loss in order to allow for
balancing of flow between storage reservoirs, 254 out of 4,243 transmission pipeline
segments exceed a head loss of 3 fps. Some of these are major transmission
pipelines, therefore, recommendations are made to address some of these sections.
For the distribution pipelines, 269 out of 33,538 have velocities above 4 fps.

Recommendations are only made to address pipelines with high velocities where
they impact system pressure, ability to convey water through the system, or at such
a high level that there are other concerns with the high velocities. There are three
sections of transmission pipelines that have high velocities that are recommended
for parallel or replacement:

e The 30-inch and 24-inch diameter transmission main in the 1434 Zone, from
the intersection of Lake Street and Temescal Canyon Road, running down
Nichols Road, Terra Cotta Road, Lash Street, Shrier Drive, Strickland Avenue,
Turnbull Avenue, and Baker Street to the intersection of Highway 74 to the
Temescal Wash, has a maximum velocity of 4 fps. This pipeline length of
approximately 6 miles limits the amount of water that can enter the system
from the TVP. This velocity will be further exacerbated in future conditions
due to growth and the installation of the Temescal Valley PS to increase
supply from the TVP. A recommendation to parallel this pipeline is made as
part of the future system recommendations (see Chapter 8) to account for
growth.

e The 14-inch diameter pipeline on the west side of Lake Elsinore in the
1434 Zone, in Grand Avenue, from Riverside Drive to Windward Way, shows
a maximum velocity of 3.4 fps. This pipeline is approximately 1 mile in length.
This velocity is above the 1434 Zone transmission capacity. A replacement
pipeline is recommended as part of the future system recommendations (see
Chapter 8), with the sizing based on growth.

e The 12-inch diameter suction and discharge pipelines to and from Rice
Canyon PS have velocities as high as 9.2 fps. This pipeline in Orange Grove
Way from Lake Street to Palm View Street and in Palm View Street from
Orange Grove Way to Notnil Way require upsizing. The total length of this
pipeline is 1,300 feet. A parallel 16-inch diameter pipeline is recommended to
support this PS, with the sizing based on growth.
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7.1.4 Residual Pressure With MDD Plus Fire Flow

The hydraulic model was used to evaluate the impact of fire flows on the distribution
system. For this analysis, the InfoWater Pro fire flow simulation was used, which can
systematically check the available fire flow at each hydrant on a system-wide basis.
Required fire flows were assigned to each fire hydrant junction based on the existing
land use category of adjacent parcel/parcels within the coverage of the hydrant, as
shown on Figure 2.2. This figure doesn't show all of EVMWD's hydrants only the
hydrants nearest the model junctions. The fire flow requirements varied by land use
type and range from 1,000 gallons per minute (gpm) to 4,000 gpm as listed in

Table 7.2. Figure 7.10 shows the allocated fire flow requirements throughout the
system. In cases where there were multiple land uses served by a hydrant, the most
stringent required fire flow from Table 7.2 was applied to the hydrant.

Table 7.2 Required Fire Flow Based on Land Use Type

Land Use Type Required Fire Flow (gpm) Duration (hours)
Industrial (IND) 4,000 4
Public/Institutional (PUB) 3,500 3
Commercial (COM) 2,500 2
High-Density Residential (HDR) 2,500 2
Medium-Density Residential 1,500 2
Low-Density Residential (LDR) 1,250 2
Park 1,000 2
Rural 1,000 2

Each of the hydrants in the service area was correlated to a junction in the model
that was designated as a hydrant. The hydrant junction was then assigned the
highest fire flow demand for all the parcels nearest to that junction. Using the MDD
as the base system demand, the model then computed the residual pressure at the
required fire flow for each hydrant junction. Demands that cannot supply MDD plus
fire flow at a minimum residual pressure of 20 psi were identified as deficient.

As shown in Table 7.2, some of the land use categories had a fire flow requirement
thatis 2,500 gpm or greater. These high fire flow demands typically cannot be met
by a single hydrant. To simulate the use of multiple hydrants, the multi-fire flow
modeling tool was used, which evaluates system performance under the condition
when multiple fire hydrants are opened simultaneously. Only adjacent hydrants that
are within 400 feet of the hydrant in question were used for the multi-fire flow
simulation. If the residual pressure requirements are met while using the

multi-fire flow tool, then no fire flow deficiency exists.
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The model shows that approximately 9 percent of the system, a total of 775 hydrant
junctions did not meet the fire flow demands. Fire flow deficiencies are shown on
Figure 7.11 as a percentage of the fire flow available while maintaining the residual
pressure of 20 psi. The fire flow deficiencies may include areas where smaller
diameter pipelines may have provided sufficient fire flow capacity based on the fire
flow requirements when the pipes were originally installed.

7.1.4.1 Small Diameter Replacement (SDR) Program

Many potable water distribution systems contain small diameter pipelines that are
decades old. These pipelines may be sufficient to supply MDD and PHD but are
undersized for the fire flow requirements based on existing land use zoning. Note,
some small diameter pipelines may have provided sufficient fire flow capacity when
the pipes were originally installed but may no longer provide sufficient fire flow
capacity based on current fire flow requirements. As a first step in correcting fire
flow deficiencies in the system all water mains less than 8 inches in diameter that
have any impact on fire flow are recommended for replacement with an 8-inch
diameter pipeline. This small diameter replacement (SDR) program did not include
small diameter pipelines that are dead end lines and did not have hydrants attached
(it is assumed that fire protection is provided to these locations from the nearest
hydrant on larger lines) or any small diameter pipelines where upsizing would not
address fire flow deficiencies. Table 7.3 summarizes the SDR program. Figure 7.12
shows the fire flow deficiencies that are addressed with the SDR and highlights the
pipelines included in the SDR program. The combined pipeline length of these
improvements is approximately 71.6 miles.

For areas where the available fire flow is greater than 50 percent of the fire flow
requirement, pipe upsizing may be advantageous during one of the following events:

e Developer construction project.

e Developer request for land subdivision and/or change in land use
designations.

e Pipeline replacement due to age and condition.

e Simultaneously with other projects in the area (resurfacing streets, replacing
sewer mains, etc.).
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Table7.3 Small Diameter Replacement (SDR) Program

Diameter Total Length (feet) Total Length (miles)
Less than 4-inch 6,000 11
4-inch 136,300 25.8
5-inch 800 0.2
6-inch 235,000 445
Total 378,100 71.6

7.1.4.2 Fire Flow Improvement Projects

Specific fire flow improvement projects were developed for the remaining fire flow
deficiencies by increasing pipeline diameters and creating loops in the system. All
fire flow pipeline improvement projects are shown on Figure 7.13, which also shows
the fire flow deficiencies that were addressed with the specific projects. The fire flow
pipeline improvement projects with corresponding IDs are summarized in Table 7.4,
including if the projects address hydrant junction locations where the model
indicates that less than 50 percent of the required fire flow is available. As shown,
there are 52 fire flow improvement projects that range from 8 to 20-inch in
diameter. The combined pipeline length of these improvements is approximately
28.5 miles, including 22 miles of replacements and 6.5 miles of new/parallel
pipelines.

The hydraulic model results showed some fire flow deficiencies at hydrant junctions
that are adjacent to higher elevation PZs. For these fire flow deficiencies, it was
recommended that the hydrant be moved to the higher elevation PZ. There were
also some fire flow deficiencies where PS improvement projects are recommended.
Table 7.5 summarizes the remaining 13 fire flow improvement projects, including if
the projects address hydrant junction locations where the model indicates that less
than 50 percent of the required fire flow is available. Detailed figures showing the
hydrant locations can be found in the CIP factsheets. Note, the projects listed in
Table 7.5 are not shown on Figure 7.13.
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Table 7.4

Project Description

Replace existing pipeline and build

Fire Flow Pipeline Improvement Projects

Project Notes

Includes hydrant junctions with less

8-inch Diameter

Upsize
Existing
(feet)

12-inch Diameter

Upsize
Existing
(feet)

16-inch Diameter

Existing | Pipe

20-inch Diameter

Existing | Pipe

FF-01 new pipeline near Warm Springs Drive 1358.7 Mayhew than 50 percent fire flow available. 100 - 100 3,400 - 3,400 15,400 - 15,400 - 1,700 1,700
and Temescal Canyon Road.
FF-02 Replace existing pipeline near 1258.4 Clay Canyon - - - 500 - 500 - - - - - -
Canyon Hills Drive.
Replace existing pipeline and build . : :
FF-03  new pipeline near Richard Streetand 1896 Meadowbrook2 ~ cludes hydrant junctions withless 600 600 100 5300 5400 3,100 - 3,00 - : :
than 50 percent fire flow available.
Theda Street.
Build new pipeline near Includes hydrant junctions with less
FF-04 Riverview Drive. NiA than 50 percent fire flow available. ) 1,600 1,600 ’ ’ ) i ) ’ i ’ ’
Fr05  Replace existing pipeline near 1896 Meadowbrook 2 - . - 1,400 - 1,400 - - . - - .
Greenwald Avenue.
Build new pipeline near
FF-06 El Toro Cut Off Road. N/A ) ) ) ) 1,200 1,200 ’ ) ) ’ ) )
Replace existing pipeline near Includes hydrant junctions with less
FF-07 Allan Street. Tl than 50 percent fire flow available. i - - 1,900 - 1,900 ’ i - ’ - -
Build new pipeline near 2nd Street Includes hydrant junctions with less
FF-08 and Cambern Avenue. N/A than 50 percent fire flow available. ) ) ’ ) 1,400 1,400 ) ) ’ ) ) )
Build new pipeline near . Includes one hydrant junction with less
FF-09 W Graham Avenue. LT 7 R than 50 percent fire flow available. i 1,300 1,300 _ _ ’ _ i ’ _ _ ’
Replace existing pipeline and build . . .
FF-10 new pipeline near Sunnyslope 1571 City Includes hydrantJ.unctlons Wl.th less 400 2,000 2,400 10,300 - 10,300 - - - - - -
than 50 percent fire flow available.
Avenue.
Build new pipeline near Lakeview Includes one hydrant junction with less
FF-11 Avenue and Skyline Drive. N/A than 50 percent fire flow available. - - ” - %300 4,300 - - ” - - ”
Replace existing pipeline and build : : . .
FF-12  new pipeline near Skyline Driveand ~ 160% bucermne Alberhill 1 includes hydrant junctions withless 55 509 09 2800 - 2,800 400 - 400 . . -
and 1464 Amie than 50 percent fire flow available.
Lash Street.
Replace existing pipeline and build : Includes one hydrant junction with less
FF-13 new pipeline near De Brask Avenue. 1464 Amie than 50 percent fire flow available. 600 >00 1,100 _ _ i _ i ’ _ _ ’
Replace existing pipeline and build . . .
FF-14 new pipeline near Dryden Streetand 1601 Lucerne Alberhill 1 Includes one hydraQtJunctlon V.Wth less - 2,100 2,100 10,000 1,500 11,500 - - - - - -
than 50 percent fire flow available.
Gunnerson Street.
Replace existing pipeline and build
FF-15  new pipeline near Raven Drive and 1434 - 500 500 7,700 - 7,700 - - - - - -
Amber Lane.
Build new pipeline near Machado
FF-16 Street and Zieglinde Drive. N/A ) 1,300 1,300 ) ) ) ’ ) ) ’ ) )
FF-17 Replace existing pipeline near 1601 Ortega 100 - 100 1,400 - 1,400 - - - - - -

Ficus Street and Lake Trail Circle.
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Project Description

Replace existing pipeline near

8-inch Diameter

Project Notes i

(feet)

Existing

12-inch Diameter

Upsize
Existing
(feet)

16-inch Diameter

20-inch Diameter

FF-18 1434 - - - 600 - 600 - - - - - -
Ulla Lane.
Build new pipeline near Grand Avenue Includes hydrant junctions with less
FF-15 and Oregon Street. 1601 Ortega than 50 percent fire flow available. ) 400 400 ) ) ) ) ) )
FF-20  Build new pipeline near Kevin Place. N/A - 300 300 = = - = = - = = -
Build new pipeline near Macy Street
FF-21 and Lake Terrace Drive. N/A ) 100 100 ) ) ) ) ) ’ ) ) ]
Replace existing pipeline near Includes hydrant junctions with less
FF-22 Grand Avenue and Cedar Drive. 1434 than 50 percent fire flow available. 200 _ 200 i i ’ _ _ ’ _ _ )
FF.23 Replace existing pipeline near Via Sola 1601 Ortega ) ) _ 500 ) 500 ) ) i ) ) _
and Sangston Drive.
RGO Al TSI IV 100 Includes one hydrant junction with less
FF-24 pipeline near Maiden Lane and 1434 yarant] . 100 . . - - - . . . . - 100
: than 50 percent fire flow available.
Curtis Avenue.
Replace existing pipeline near Includes hydrant junctions with less
FF-25 Alta Vista Street and Coleman Avenue. 1650 Adelfa than 50 percent fire flow available. ) ) ) 1,400 ) 1,400 ) ) ’ ) ) )
FF-26 Replace existing pipeline near 1434 ) ) i 1,000 i 1,000 ) i _ ) ) _
Grand Avenue.
FE.27 Replace existing pipeline near 1434 ) ) ) 1100 ) 1,100 ) ) ) ) ) )
Stoneman Street.
Replace existing piveline near Includes one hydrant junction with
FF-28 P gpIP 1434 less than 50 percent fire flow 1,500 - 1,500 100 ; 100 - ; - - - -
Arbolado Lane. :
available.
Replace existing pipeline and build
FF-29  new pipeline near Melinda Lane and 1434 - 400 400 500 - 500 - - - - - -
Beecher Street.
Replace existing pipeline near
FF-30 Wilson Street. 1434 - - 1,200 - 1,200 - - - -
Build new pipeline near Leslie Street Includes hydrant junctions with less
FF-31 and Alameda Del Monte. 1434 than 50 percent fire flow available. 1,700 1,700
. T Includes one hydrant junction with
FF-32 Build new plpel.lne_near Cedar Street 1434 less than 50 percent fire flow - 200 200 - 800 800 - - - - - -
and Illinois Street. .
available.
Replace existing pipeline and build . : .
FF-33  new pipeline near Gruwell Street and 1467 Waite Includes hydrantJ'unct|ons Wl.th less - - - 1,600 1,300 2,900 - - - - - -
than 50 percent fire flow available.
Orange Street.
FE.34 Replace existing pipeline near 1434 ) ) i 700 i 700 ) i ) ) ) )
Symphony Park Lane.
FE.35 Replace existing pipeline near 1434 ) ) ) 200 ) 200 300 ) 300 ) ) ]

Colony Drive and Calle Toga.
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8-inch Diameter 12-inch Diameter 16-inch Diameter 20-inch Diameter
Upsize Upsize Upsize
Existing Existing Existing
(feet) (feet) (feet)

Project Description Project Notes

Replace existing pipeline near Includes one hydrant junction with less

Medligna Court ang gapntera Court. HAUEHOEL than 50 perc);nt fireJ flow available. - _ ” 2,800 i 2,800 ' i ’ ’ - -
FF-37 Build new pipeline near Jena Lane. N/A - - - - 1,400 1,400 - - - - - -
FF-38 Build new pipeline near Camelot Circle

and Carrington Street.
Replace existing pipeline and build
FF-39  new pipeline near Monte Vista Drive 1746 Bundy Gafford - - - 900 100 1,000 11,700 100 11,800 - - -
and Wildomar Trail.

Build new pipeline near Canyon Drive

FF-36

N/A - 200 200 - 100 100 - - - . . i

Includes hydrant junctions with less

FF-40 and Orange Street. 1467 Waite than 50 percent fire flow available. - 200 200 ) ) i - - - - - -
Fra e e st /A than S0 percemt e fowavalabie. < L6 L6 - 200 200 - - .o
S 1 N B s e R S
P43 mond Street and Waite Street 1467 Waite than 50 portent e fom mvalobe. S0 <500 2000 - 2100 - - -
FE44 1o o Court and ¥alenci Sreet. — fhan &0 prcent frefawavaliabie L menEE e S
FF-45 Replace existing pipeline near 1746 Bundy Gafford Includes one hydrant junction with less ) ) ) 3,700 ) 3,700 3,000 i 3,000 ) ) )

Orchard Street and Lakeview Terrace.

AR AT Ul Includes hydrant junctions with less
FF-46  new pipeline near Lewis Street and 1467 Waite ydrantJ . - 800 800 1,500 - 1,500 - - - - - -
than 50 percent fire flow available.
Orchard Street.

than 50 percent fire flow available.

FF-47  Build new pipeline near Grape Street. 1601 Summerhill - 700 700 - - - - - - - - -
FE.48 Build new pipeline near Park Way and N/A ) 100 100 i i ) ) i ) ) ) )
Avenue 6.
Replace existing pipeline and build
FF-49 new pipeline near Ponte Russo and Del 1800 Tuscany 1 - - - 1,200 - 1,200 - 200 200 - - -
Copparo.
Frso | Replaceexisting pipelinenear 046 on o0 | ake West 100 - 100 6100 - 6100 690 - 6900 - . :
Vacation Drive and Longhorn Drive.
Replace existing pipeline near Includes hydrant junctions with less
FF-51 Yosemite Place and Vacation Drive. 1622 Canyon Lake than 50 percent fire flow available. ) ’ ) %800 ) 4,800 ’ ) | ’ ) )
FF-52 Replace existing pipeline near Railroad 1597 Camyan Leke ) ) ) 700 i 200 ) i ) ) ) )
Canyon Road.
Total 3,600 16,800 20,300 74,800 17,600 92,400 40,800 300 41,100 0 1,700 1,700
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Table7.5

Additional Fire Flow Improvement Projects

FH-39739 Temescal Canyon Road
FH-39740 Temescal Canyon Road
FH-39741 Temescal Canyon Road
Move hydrants from 6-inch diameter pipe on  Includes hydrant junctionswith £y 39742 Temescal Canyon Road
FF-53 Temescal Canyon Road to 30-inch diameter less than 50 percent fire flow
pipe. et FH-3997 Temescal Canyon Road
FH-93 14881 Temescal Canyon Road
FH-4484 Lake Street
FH-96 Walker Canyon Road
: Includes one hydrant junction
Move hydrant near the Horsethief 1 Tank from . . .
FF-54 1601 Horsethief 1 PZ to 1801 Horsethief 2 PZ. with less than 59 percent fire FH-9963 27651 Kachina Court
flow available.
. Includes one hydrant junction
Move hydrant near the Alberhill 1 PS from . : .
FF-55 1434 P7 t0 1601 Lucerne Alberhill 1 PZ. with less than 59 percent fire FH-4019 Nicholas Road
flow available.
Move hydrant near the Alberhill 1A and 1B Includes one hydrant junction
FF-56 Tanks from 1601 Lucerne Alberhill 1 PZ to with less than 50 percent fire FH-8778 Alberhill Ranch Road
1800 Rice Canyon Alberhill 2 PZ. flow available.
Move hydrants on Dryden Street between Includes hydrant junctions with AT sl AuEmve
FF-57 Lash Street and Arnold Avenue from 1434 PZ less than 50 percent fire flow FH-4065 Lash Avenue
to 1601 Lucerne Alberhill 1 PZ. available. FH-9811 Dryden Street
Move hydrant on Grand Avenue between Includes one hydrant junction FH-3758 15153 Joy Street
FF-58 Morro Way and Bonnie Lea Drive from 1434 PZ  with less than 50 percent fire
flow available. FH-3757 15195 Joy Street

to 1601 Ortega PZ.
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Project

D Hydrant IDs

Description Project Notes

Add PRV at Daley B 2 PS to serve hydrant on

Includes one hydrant junction

Hydrant Locations

FF-59 iy ol Eirelis 10 2308 Belley 92, with less than SF) percent fire FH-6729 23120 Crab Hollow Circle
flow available.
Move hydrant on Country Club Drive from .
FF-60 1622 Canyon Lake to 1750 Cottonwood 1 PZ. FH-1703 Railroad Canyon Road
Move hydrants on Sunnyslope Avenue from Includes hydrantjunctl.ons with - FH-10293 17375 Sunny Slope Avenue
FF-61 1650 Armie Hvdro PZ to 1571 City PZ less than 50 percent fire flow
s el P2 e 5 FEZ sl FH-10292 30100 Grant Circle
Includes one hydrant junction
Move hydrant at 3rd Street and Conard Avenue . _
FF-62 from 1434 P7 to 1701 Meadowbrook 1 PZ. with less than 59 percent fire FH-420 3rd and Conard
flow available.
Move hydrant on State Highway 74 near the Includes one hydrant junction
FF-63 Meadowbrook 2 PS from 1701 Meadowbrook with less than 50 percent fire FH-238 28705 Highway 74
1PZ to 1896 Meadowbrook 2 PZ. flow available.
Move hydrants near the Rosetta Canyon 2A Includes hydrant junctions with FH-8454 Walnut Street
FF-64 and 2B Tanks from 1801 Rosetta Canyon 2 PZ less than 50 percent fire flow
to 1896 Meadowbrook 2 PZ. available. FH-8453 20270 Walnut Street
. . Includes one hydrant junction
FF-65 MG TSI QI with less than 50 percent fire FH-6265 Perry Road

2313 Tomlin 2 PZ to 2748 Los Pinos 1 PZ.

flow available.

7-44 | OCTOBER 2023 | FINAL



WATER SYSTEM MASTER PLAN | EVMWD

7.2 Existing System Storage Evaluation

The existing distribution system contains 70 active storage reservoirs with a total
active storage volume of approximately 88.2 million gallons (MG). The storage and
emergency supply analyses are performed for each PZ. As discussed in Chapter 6,
the total amount of required storage is a combination of the following three
components:

e Operational storage.
e Fire flow storage.
e Emergency storage.

The operational storage criterion is 30 percent of MDD for the EVMWD system. Fire
flow storage should provide sufficient water for the highest fire flow requirement of
the zone evaluated. Emergency storage is set at 100 percent of MDD. Surplus
capacity in lower PZs is not used to offset deficits in higher PZs due to the
requirement for pumping.

The required storage was compared with the actual storage for the entire system
and by PZ. A summary of the required and available storage volumes by PZ is
presented in Table 7.6. This table indicates that EVMWD has a net surplus of
approximately 9 MG in storage capacity for the existing system. The 1434 Zone
alone had 11.3 MG of surplus storage available. However, for the system storage
evaluation calculations, the surplus storage in the 1434 Zone was not used to
address any deficiencies in the higher PZs since it is not a reliable source of water
during an emergency. More specifically, if an emergency occurred (power outage,
etc.), the surplus capacity in the lower zone cannot be delivered to the higher zone
by gravity, and therefore is not a dependable water source.

A zone by zone comparison of available and required storage depicts largest deficits
in the Canyon Lake, Waite, and the City PZs. In most cases, it is ideal to have all
emergency and fire storage within the zone it is serving. An exception to this rule is
when a zone is connected to a higher zone with surplus storage. In emergencies, a
PRV can be used to transfer water from higher zones to lower zones even in an
emergency where the power is out. This method also helps reduce the total amount
of storage and acts as a buffer for PZs that might need large storage improvements
in the future based on development but are only slightly deficient in the existing
system.

Iy
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Some smaller zones (Tomlin 1, Tomlin 2, Los Pinos 2, Skymeadows, Stage Ranch 2)
did not have enough storage to meet fire flow demand. Instead of adding a storage
tank to these areas solely for fire flow conditions, which could result in poor water
age due to typically low demands in these zones, a designated fire pump or PRV was
recommended at each of these PSs to meet fire flow demands. Therefore, a fire
pump was recommended at Los Pinos 2, Skymeadows, and Stage Ranch 2 PS to
meet fire demands in their respective zones. Similarly, PRVs were recommended to
bring water down from higher zones at Tomlin 2 and Los Pinos 1 PS to meet fire
demands in the Tomlin 1 and Tomlin 2 zones, respectively.

A detailed phasing plan and maps for the storage improvements are presented in
Section 8. Recommendations from the existing system storage evaluation are
summarized in Table 7.6.
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Table 7.6 Existing Storage Evaluation

Fire Flow Fire Operational Fire Emergency | Total Volume | Storage | Surplus Recommended 2016 MP
MDD , . ) ,
(ee) Required Duration Storage Storage Storage Required Tanks Storage Storage Recommendation Comments
g (gpm) (Hours) | (30% of MDD) | (MG) (1 MDD) (MG) (MG) (MG) (MG) (MG)
Entire System 37.89 4,000 4 11.37 17.31 37.89 66.56 88.41 21.87 - - -
No recommendations for TDSA.
Increased storage compared to

Description/Criteria

1358.7 (Mayhew, Clay

Canyon) 0.55 4,000 4 0.17 0.96 0.55 1.67 0.32 (1.35) - (0.78) 2016 MP due to change in fire flow
requirement.
Lower base demand than
1434 (Loop Zone) 9.39 4,000 4 2.82 0.96 9.39 13.16 31.50 18.34 - 11.32 2016 MP
1464 (Amie) 0.01 1,000 2 0.00 0.12 0.01 0.13 0.3 0.17 : 0.00 zone '”C'“dze:nis part of City
1467 (Waite) 1.45 4,000 4 0.43 0.96 1.45 2.84 2.50 (0.34) 0.3 (0.70) No recommendation for Waite.

New tank with HWL of 1,600 feet.
Higher elevation recommended to
1571 (City) 1.80 4,000 4 0.54 0.96 1.80 3.30 1.73 (1.57) 3.30 (1.82) match other 1,600 feet zone tanks.
Existing tank to be abandoned.
Size increase in future.

No recommendation for Rosetta

1601 (Rosetta Canyon 1, Canyon 1. Increased excess

= TFatta) 1.10 2,500 2 0.33 0.30 1.10 1.73 3.15 1.42 - 0.28 capacity compared to 2016 MP
due to decrease in demands.
1601 (Horsethief 1) 1.09 3,500 3 0.33 0.63 1.09 2.04 1.20 (0.84) 1.10 (1.08) Size increase in future.
1601 (Summerhilly 0.75 2,500 2 0.23 0.30 0.75 1.28 2.35 1.07 - 036 OO U H
2016 MP.
1601 (Lucerne, Alberhill 1) 1.91 3,500 3 0.57 0.63 1.91 3.11 5.50 239 - 217 No recommjl';i?;'fnnlfor Lucerne,
No recommendation. Sufficient
1601 (Ortega) 1.05 2,500 2 0.32 0.30 1.05 1.67 2.20 0.53 - (0.59) capacity in Lucerne and Alberhill 1
for now.
1601 (Woodmoor) 0.14 1,250 2 0.04 0.15 0.14 0.33 0.50 0.17 ; 0.23 No recommendation for
Woodmoor.
1622 (CanyonLakeNand —, 5 3,500 3 0.70 0.63 2.33 3.66 2.00 (1.66) 2.00 (2.31) Lowerbase demand than
S) 2016 MP.
1650 (Adelfa) 0.37 1,500 2 0.11 0.18 0.37 0.66 08 0.14 ; (0.66) Lowerfire flow requirement than
2016 MP.
1650 (Cal Oaks) 2.02 3,500 3 0.61 0.63 2.02 3.25 7.00 3.75 - No recommendation for Cal Oaks
or Inland Valley. Increased excess
il capacity compared to 2016 MP
1650 (Inland Valley) 1.39 4,000 4 0.42 0.96 1.39 2.76 2.40 (0.36) - PR PTIPETS
due to decrease in demands.
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Description/Criteria

Fire Flow
Required
(gpm)

Fire Operational
Storage
(30% of MDD)

Duration
(hours)

Fire

Storage

(MG)

Emergency
Storage
(1 MDD)

Total Volume
Required

ey

Storage

Tanks
(MG)

Surplus
Storage

(MG)

Recommended
Storage
(MG)

2016 MP
Recommendation
(MG)

Comments

1746 (Bundy Canyon, Lower base demand than
Gafford) 131 4,000 4 0.39 0.96 131 2.66 2.61 (0.05) - (0.99) 2016 MP.
1750 (Cottonwood 1, Significantly increased demands
Cottonwood East) 2.54 3,500 3 0.76 0.63 2.54 3.93 4.60 0.67 - 2.12 from 2016 MP.
1801 (Rice Canyon, Lower fire flow requirement than
Alberhill 2) 1.27 3,500 3 0.38 0.63 1.27 2.28 2.86 0.58 - 0.12 2016 MP.
1800 (Tuscany Hills 1) 1.57 3,500 3 0.47 0.63 1.58 2.68 2.60 (0.08) - 0.00 Rec°mme”2$fe” included in
Increased base demand from
1801 (Rosetta Canyon 2) 0.77 2,500 2 0.23 0.30 0.77 131 1.40 0.09 - 0.37 2016 MP with Meadowbrook 1
removed from service.
1801 (Horsethief 2) 1.29 3,500 3 0.39 0.63 1.29 2.31 1.80 (0.51) 0.50 (0.36) Size increase in future.
Zone to be eliminated and
1842 (Beck) 0.04 1,500 2 0.01 0.18 0.04 0.23 0.13 (0.10) - (0.06) combined with 1916.5 Encina.
Lower fire flow requirement than
1850 (Greer Ranch 1) 0.43 3,500 3 0.13 0.63 0.43 119 1.00 (0.19) ; (0.68) 2016 MP. Existing PRV from
Greer Ranch 2 can serve Greer
Ranch 1in case of emergency.
1871 (Tomlin 1) 0.00 1,500 2 0.00 0.18 0.00 0.18 0.022 (0.16) 0.20 0.18 Incorrect size in 2016 MP.
1882 (Stage Ranch 1) 0.04 1,000 2 0.01 0.12 0.04 0.18 0.096 (0.08) 0.10 (0.38) Lower bggi :eM”;a”d than
Higher fire flow demand than
1896 (Meadowbrook 2) 0.49 4,000 4 0.15 0.96 0.49 1.60 1.00 (0.60) 0.60 (0.09) 2016 MP. Size increase in future.
1900 (The Farm) 0.00 2,500 2 0.00 0.30 0.00 030 0.43 0.13 ; ; The Farm maintains their own
storage.
1916.5 (Encina) 0.01 1,500 2 0.00 0.18 0.01 0.20 0.50 0.30 - 0.34
1934 (Cottonwood 2) 0.59 1,250 2 0.18 0.15 0.59 0.92 1.00 0.08 ; 0.30 Increased base demand from
2016 MP.
1940 (Tuscany Hills 2) 0.29 1,250 2 0.09 0.15 0.29 0.53 1.00 0.47 - 0.32
2040 (La Lagunal) 0.16 1,500 2 0.05 0.18 0.16 0.39 0.93 0.54 - 0.46
2050 (Greer Ranch 2) 1.04 3,500 3 031 0.63 1.04 1.98 1.29 (0.69) 1.00 (0.94) Lowerf"ezf(;‘i‘é"&‘;ma”d Ly
Replace existing Sedco Tank.
2196 (Sedco) 0.02 1,000 2 0.01 0.12 0.02 0.14 0.088 (0.05) 0.15 0.74 Incorrect size in 2016 MP. Size
increase in future.
2217 (Stage Ranch 2) 0.06 1,000 2 0.02 0.12 0.06 0.20 0.096 (0.10) ; (0.45) OV SR CmEITE tien AUE LI

Add fire pump at Stage Ranch 2 PS.
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Description/Criteria

Fire Flow
Required

Fire Operational
Duration Storage

Fire

Storage

Emergency
Storage

Total Volume
Required

Storage
Tanks

Surplus
Storage

Recommended
Storage

2016 MP
Recommendation

Comments

(gpm)

(hours) (30% of MDD)

(MG)

(1 MDD)

(MG)

(MG)

(MG)

(MG)

(MG)

Increased base demand from

2240 (La Laguna 2) 0.48 1,250 2 0.15 0.15 0.48 0.78 1.07 0.29 - 0.49 2016 MP.
Replace existing Daley Tank.
2309 (Daley) 0.03 1,000 2 0.01 0.12 0.03 0.15 0.088 (0.07) 0.20 0.71 Incorrect size in 2016 MP.
2313 (Tomlin 2) 0.00 1,000 2 0.00 0.12 0.00 0.12 0.051 (0.07) 0.15 0.18 Incorrect size in 2016 MP.
Replace existing Los Pinos 1 Tank.
2748 (Los Pinos 1) 0.03 2,500 2 0.01 0.30 0.03 0.34 0.10 (0.24) 0.25 (0.07) Higher fire flow demand than
2016 MP.
3300 (Skymeadows) 0.06 1,250 2 0.02 0.15 0.06 0.22 0.10 (0.12) 0.15 (0.16) Add fire pump at Skymeadows PS.
3544 (Los Pinos 2) 0.01 1,000 2 0.00 0.12 0.01 0.13 0.10 (0.03) - (0.03) Add fire pump at Los Pinos 2 PS.
Notes:

Abbreviations: HWL -high water level; MP - Master Plan; TDSA - Temescal Division Service Area.
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7.3 Existing System Booster Pump Evaluation

Similar to the evaluation of the system storage, it is important that each zone have
sufficient pumping capacity to meet MDD in that zone while transferring the water
needed to supply higher PZs. In this analysis, the firm transfer PS capacity was
defined as the total PS capacity with the largest pump unit out of service. The firm
capacity, rather the total design capacity, was used to account for redundancy needs
in the system in case of an outage or planned repair.

It should be noted that the methodology for calculating firm capacity was modified
from the 2016 MP as the hydraulic model was used to calculate firm capacity for the
analysis presented in this WSMP. The existing booster pump capacity analysis for
zones with and without gravity storage are listed in Table 7.7 and Table 7.8,
respectively.

As shown, four PSs were identified as being deficient under existing conditions,
namely the City, Adelfa, Cottonwood 1, and Sedco PSs. To address these Sedco PS
capacity deficiencies, it is recommended that the current PS with two pumps in
series be replaced with a single PS with parallel pumps sized for future demand
conditions.

Zones without gravity storage were evaluated separately to determine whether
demands can be met for PHD and PHD plus fire flow conditions. The criteria used for
these zones were meeting PHD with firm transfer capacity or PHD plus fire flow with
total firm transfer capacity.

All pumped zones without gravity storage that have a fire flow demand were shown
to have a deficiency due to a lack of, or insufficient, fire pump capacity. These PSs
are Cielo Vista, Skylark, Canyon Lake Sustaining, Lemon Grove, and Cirrus Circle. All
of these PSs require a new fire pump. The Bundy Canyon East PS also did not have
sufficient fire storage, but this zone can be fed from the 1900 Farm Zone in case of
fire, and therefore did not require a separate fire pump. The Amie Sustaining PS only
has one pump, and therefore, requires a redundant pump; there is no fire flow
requirement for the Amie Sustaining Zone as the fire flow recommendations
presented earlier recommend that all the fire hydrants on the Amie Sustaining Zone
be moved to the 1571 City Zone.

A detailed phasing plan and maps for the booster pump improvements are
presented in Section 8.

Iy
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Table 7.7 Existing Booster Pump Capacity Evaluation - Zones With Storage

Firm Firm Pumping
Pumping |Capacity, Adjusted for

Pumping Surplus adjusted
for 16-Hour Operations for
Deficient Zones

2016 MP
Surplus
(gpm)

Pumping
Surplus
(gpm)

Description/Criteria Comments

Capacity | 16-Hour Operations

(gpm)

(gpm)

(gpm)

No recommendations made for TDSA as zone can be served from the TVP.

1358.7 (Mayhew, Clay Canyon) 382 0 382 250 250 (132) (198) 7 Existing capacity is lower due to groundwater well taken out of service.
1434 (AVP, TVP, CLWTP, Wells) 6,500 17,366 23,866 42,456 42,456 18,590 12,393 7,866 Lower demand compared to 2016 MP.

1467 (Waite) 1,006 1,006 2,227 1,484 479 319 804 Higher firm pumping capacity compared to 2016 MP.
1571 (City) 1,248 4 1,252 1,661 1,107 (145) (217) 318 Size increase in future.

1601 (Horsethief 1) 755 908 1,662 3,841 2,561 898 599 853 No recommendation.

1601 (Lucerne) 1,327 1,330 2,657 2,832 1,888 (769) (1,153) 445 Addressed by Alberhill 1 PS, currently under construction.
1601 (Ortega) 730 33 763 2,327 1,551 788 526 982 No recommendation.

1601 (Rosetta Canyon 1) 764 880 1,644 6,479 4,319 2,675 1,783 2,776 No recommendation.

1601 (Summerhill) 524 524 2,497 1,665 1,141 760 1,247 No recommendation.

1601 (Woodmoor) 99 99 2,055 1,370 1,271 848 2,739 No recommendation.

1622 (Canyon Lake) 1,594 26 1,620 3,768 2,512 893 595 1,937 No recommendation.

1650 (Adelfa) 256 71 327 182 121 (206) (309) 461 Size increase in future.

1650 (Cal Oaks) 1,400 721 2,121 3,137 2,091 (30) (45) 3905 No recommendation.

1650 (Inland Valley) 962 962 1,642 1,095 133 89 No recommendation.

1746 (Bundy Canyon) 850 458 1,308 2,008 1,339 31 20 (1,528) Difference in demand in The Farm.

1750 (Cottonwood) 1,761 412 2,173 2,732 1,821 (351) (527) 278 Higher demand compared to 2016 MP. Size increase in future.
1800 (Rice Canyon and Alberhill2) 879 451 1,330 2,483 1,656 326 217 320 No recommendation.

1800 (Tuscany Hills 1) 1,093 204 1,298 2,383 1,589 291 194 1,287 Increased demands compared to 2016 MP.

1801 (Horsethief 2) 819 819 1,984 1,322 503 335 1,221 Increased demands compared to 2016 MP.

1801 (Rosetta Canyon 2) 537 343 880 3,217 2,144 1,264 843 2,545 Increased demands due to elimination of Meadowbrook 1 PS.
1842 (Beck) 24 24 187 125 100 67 7 No recommendation.

1850 (Greer Ranch 1) 298 298 1,837 1,225 927 618 107 Significantly decreased demands compared to 2016 MP.
1871 (Tomlin 1) 2 31 33 537 358 325 217 398 No recommendation.

1882 (Stage Ranch 1) 30 42 72 462 308 236 157 78 Significantly decreased demands compared to 2016 MP.
1896 (Meadowbrook 2) 343 343 1,066 711 368 245 580 No recommendation.

1900 (The Farm) 369 369 2,200 1,467 1,098 732 (125) Significantly decreased demands compared to 2016 MP.
1916.5 (Encina) 9 39 48 899 599 551 367 1,418 No recommendation.

1934 (Cottonwood 2) 412 412 1,122 748 336 224 181 Increased demands.

1940 (Tuscany Hills 2) 204 204 1,563 1,042 837 558 130 Increased pumping capacity.

2040 (La Laguna 1) 114 336 451 1,288 859 408 272 832 Increased demand compared to 2016 MP.

2050 (Greer Ranch 2) 721 721 1,227 818 97 65 321 No recommendation.
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Firm Firm Pumping
Pumping |Capacity, Adjusted for

Pumping Surplus adjusted
for 16-Hour Operations for
Deficient Zones

(gpm)

2016 MP
Surplus Comments

(gpm)

In-Zone
Description/Criteria MDD
(gpm)

Pumping
Surplus

Capacit 16-Hour Operations
pacity P (gpm)

(gpm) (gpm)

No parallel pump under existing conditions. Suggest eliminating Sedco A

2196 (Sedco) 12 12 0 0 12 (18) 147 and B and constructing new PS sized for future demands.
2217 (Stage Ranch 2) 42 42 671 447 405 270 272 Decreased demands compared to 2016 MP.

2240 (La Laguna 2) 336 336 523 349 12 8 298 Increased demand compared to 2016 MP.

2309 (Daley) 18 18 90 60 42 28 96 Lower pumping capacity.

2313 (Tomlin 2) 1 30 31 213 142 111 74 264 Lower pumping capacity.

2748 (Los Pinos 1) 22 8 30 280 187 157 104 235 Lower pumping capacity.

3300 (Skymeadows) 39 39 158 105 66 44 100 No recommendation.

3544 (Los Pinos 2) 8 8 136 91 83 55 83 No recommendation.

Notes:
Abbreviations: AVP - Auld Valley Pipeline; CLWTP - Canyon Lake Water Treatment Plant.
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Table 7.8 Existing Booster Pump Capacity Evaluation - Zones With Pumped Storage

PHD (gpm) Fire Flow PHD+Fire Firm Firm Pumpmg Total |.3ump|ng ST Pumping
In-Zone Total (gpm) for | Flow (gpm) : Capacity, Capacity (gpm) Surplus ,
o o for Zones Pumping . Surplus Pumping
Description/Criteria MDD Without Zones for Zones Capacit Adjusted for for Zones (No Storage (No Storage, Surplus Comments
(gpm) Without |  Without pactty 16-Hour Without r99® | MDD+Fire/Tot P
Storage (gpm) ; PHD/Firm)
Storage Storage Operations Storage al)

1550 (Cielo Vista) 15 15 37 1,250 1,287 150 100 300 113 (987) (987) Fire pump required.

1600 (Skylark) 3 3 8 1,500 1,508 200 133 300 192 (1,208) (1,208)  Fire pump required.
Single pump. Parallel pump

1650 (Amie Sustaining) 4 4 10 0 10 0 0 20 (10) 10 (10) recommended. No fire flow for
this zone.

1850 (Canyon Lake 26 26 64 1,250 1,314 300 200 800 236 (514) (514)  Fire pump required.

Sustaining)

1850 (Lemon Grove) 74 15 88 184 1,500 1,684 370 247 1,370 186 (314) (314) Fire pump required.
Not a concern. Can be met

1913 (Bundy Canyon East) 59 59 146 1,500 1,646 0 0 992 (146) (654) (654) from the Farm

1940 (Cirrus Circle) 6 6 15 1,500 1,515 140 93 210 125 (1,305) (1,305)  Fire pump required.

Total
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C cg"‘ "4-.74

7.4 Pipeline Replacement Plan

EVMWD's water system geographic information system (GIS) currently has
approximately 743 miles of potable water pipelines. As a full asset-management
analysis is beyond the scope of this WSMP, a desktop level pipeline replacement
analysis was conducted along with planning level cost estimates using a number of
general planning assumptions.

Based on the hydraulic modeling analysis:

e 67.1 miles of pipeline 4-inch and 6-inch diameter and smaller need to be
upsized for fire protection and due to old age. These 67.1 miles of SDR were
assumed to be replaced to avoid developing excessive individual fire flow
projects and only included small pipes that were leading to deficient hydrant.
There are still many other small diameter pipes in the distribution that will
need to be replaced at the end of their useful life.

e Of the 52 fire flow projects, 21.9 miles have been identified as pipeline
replacement.

These pipeline replacement projects total 89 miles and should be the first pipelines
in the system to be replaced.

The remaining 654 miles (743 - 89) of pipeline were evaluated based on their
remaining useful life. It was assumed that the average useful life for all pipeline
materials is 75 years. Since the oldest pipeline in EVMWD's distribution system was
installed in 1955 no pipelines will exceed their useful life until 2030. Some pipelines in
EVMWD's GIS had an unknown age. Installation ages were estimated using the know
age distribution of similar pipeline material type. The distribution of installation
dates for the different pipeline materials were sampled and curves were developed
for each material type. Finally, the installation age curves were applied to the
pipelines with the unknown age.

Figure 7.14 shows the length of pipelines that need to be replaced, which was
organized by planning year. As seen on Figure 7.14, approximately 83.9 miles of
pipeline need to be replaced by 2050 with the average pipeline replacement rate of
3.4 miles per year between 2025 and 2050. The remaining 584.7 miles of pipe were
outside the planning horizon for this WMP and will require approximately 11 miles of
pipe to be replaced per year. EVMWD will need to significantly step up their pipeline
replacement program in 2025 as parts of their distribution system begins to reach
the end of its useful life. A majority of the distribution system was developed
between 1980 and 1985 and between 1995 and 2000 which results in a major
pipeline replacement effort being needed in in 2060 and 2075.

FINAL | OCTOBER 2023 | 7-57



EVMWD | WATER SYSTEM MASTER PLAN

While most of the system pipelines have a known year of installation, about

34.2 percent of the pipelines had an unknown year of installation. It was
recommended that the EVMWD perform a detailed investigation to determine the
year of installation of all pipelines and the physical condition of the pipes due to
replacement in the next decades before replacements are implemented. A proactive
coupon testing program was recommended to be put in place before 2030 when the
first 10 miles of the water distribution rehabilitation and replacement program
would start based on this high-level capital planning effort.

The 83.9 miles of pipeline that need to be replace by 2050 were further broken down
by diameter and shown in Table 7.9. The information in Table 7.9. was used to
estimate the replacement cost by planning year. The pipeline replacement by
planning year is shown on Figure 7.15. Only 13 miles of pipe are due for replacement
in 2025 and these projects are grouped into the 2030 planning period.

Table 7.9 Pipeline Replacement by Planning Period and Diameter

Diameter Replacement Year

irches”
8 43,316 9,168 28,863 204,370 12,834 298,564
10 - 1,173 3,695 2,442 35,536 5,306 48,152
12 - 2,694 35 - 12,826 1,129 16,684
14 - - 1,799 - - - 1,799
16 - - 14,864 - - 136 14,999
24 - 103 30,472 - - - 30,575
36 - 66 32,357 - - - 32,423
Total (feet) - 47,352 92,390 31,305 252,732 19,404 443,197
Total (miles) 0.0 9.0 17.5 5.9 47.9 3.7 83.9

Notes:
(1) pipelines less than 8-inch diameter were assumed to be replaced with 8-inch diameter.
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Notes: Dotted lines indicate the average miles of pipeline to be replaced between 2025 and 2050 and between 2050 and 2100, respectively.

Figure 7.14  Pipeline Replacement by Planning Period
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7.5 Reservoir Replacement Plan

The existing distribution system consists of 70 reservoirs installed between 1967 and
2015. Based on the 75-year useful life criteria discussed in Section 5 for reservoirs,
six reservoirs will need to be replaced within the planning horizon. Reservoirs will
require continued maintenance, which is covered separately in the CIP presented in
Section 9. These six reservoirs are shown in Table 7.10. A total of 2.4 MG of storage
will need to be replaced by 2050.

Table7.10  Reservoir Replacement Recommended Phasing

Pump and Motor

Replacement Size

Reservoir Name Installation Year Replacgment (MG)
Phasing

Canyon Lake S 1970 2040-2045 1.0
Gafford Street B 1973 2045-2050 0.6
Los Pinos 1 1967 2040-2045 0.1
Los Pinos 2 1967 2040-2045 0.1
Skymeadows 1969 2040-2045 0.1
Waite Street 1968 2040-2045 0.5
Total 2.4

7.6 Pump Replacement Plan

The existing distribution system consists of 51 booster pumping stations, with a total
of almost 150 pumps. About one-quarter of the booster stations (and associated
pumps) have an unknown installation date. The remaining three-quarters were
installed between 1955 and 2014. The expected useful life for pumps and motors is
20 years. Many of the pumps were past due for replacement and were
recommended to be replaced before 2025. Based on the design life criteria, pumps
that are scheduled for replacement between 2023 and 2025 will likely need to be
replaced again in the 2040-2045 horizon. Similarly, pumps that are scheduled for
replacement between 2025-2030 will likely need to be replaced again in the
2045-2050 horizon. Because each individual booster pump was not given an
installation date, the installation date of the entire booster station was used to
represent all the pumps within a station. The recommended pump replacements are
shown in Table 7.11, which only includes the pumps and motor/electrical equipment
but no PS building and pipeline appurtenances. Because installation dates of
individual pumps may differ within a booster station, and individual booster station
life depends on many factors besides age, it is important to use these replacement
schedules as a general guideline and make replacements based on the physical
conditions, hydraulic function, and energy usage of each booster pump.
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Table7.11  Age Based Booster Replacement Recommended Phasing

Pump Name Installation Year Ol\fh;r::qirs Rezrar:srsre]:thlﬂﬁgos:ng

Adelfa 2014 2 2035-2040

Amie Sustaining 1984 1 2023-2025 and 2040-2045
Auld Valley 1989 4 2023-2025 and 2040-2045
Beck 1999 2 2023-2025 and 2040-2045
Bundy Canyon 1994 3 2023-2025 and 2040-2045
Bundy Canyon East 2014 1 2035-2040

Cal Oaks 2009 4 2030-2035

Canyon Lake 19701 4 2023-2025 and 2040-2045
Canyon Lake Sustaining 1970 2 2023-2025 and 2040-2045
Cielo Vista 2011 2 2035-2040

Cirrus Circle 2005 3 2025-2030 and 2040-2050
City 19951 3 2023-2025 and 2040-2045
Coldwater Booster 2012 2 2035-2040

Cottonwood 1 2003 3 2025-2030 and 2040-2050
Cottonwood 2 2003 3 2025-2030 and 2040-2050
Daley A 19981 2 2023-2025 and 2040-2045
Daley B 19981 2 2023-2025 and 2040-2045
Encina 2011 3 2035-2040

Farm 1989 3 2023-2025 and 2040-2045
Grand Avenue 1989 3 2023-2025 and 2040-2045
Greer Ranch 1 2004 3 2025-2030 and 2040-2050
Greer Ranch 2 2004 3 2025-2030 and 2040-2050
Horsethief 1 20001 4 2023-2025 and 2040-2045
Horsethief 2 1991 3 2023-2025 and 2040-2045
Inland Valley 2007 4 2030-2035

LaLagunal 2005 3 2025-2030 and 2040-2050
La Laguna 2 2006 3 2030-2035

Lakeshore 1991 4 2023-2025 and 2040-2045
Lemon Grove 2002 5 2025-2030 and 2040-2050
Los Pinos 1 19671 2 2023-2025 and 2040-2045
Los Pinos 2A 19671 2 2023-2025 and 2040-2045
Los Pinos 2B 19671 2 2023-2025 and 2040-2045
Lucerne 1989 4 2023-2025 and 2040-2045
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Pump Narme ‘ staltion Vear | NUTbT | Pumpand otor
Meadowbrook 2 2004 3 2025-2030 and 2040-2050
Ortega 1990 4 2023-2025 and 2040-2045
Rice Canyon 1988 4 2023-2025 and 2040-2045
Rosetta Canyon 1 2005 2 2025-2030 and 2040-2050
Rosetta Canyon 2 2006 4 2030-2035
Sedco A 19981 1 2023-2025 and 2040-2045
Sedco B 19981 1 2023-2025 and 2040-2045
Skylark Sustaining 19961 3 2023-2025 and 2040-2045
Skymeadows 19691 2 2023-2025 and 2040-2045
Stage Ranch1 1977 2 2023-2025 and 2040-2045
Stage Ranch 2 1977 2 2023-2025 and 2040-2045
Summerhill 1990 3 2023-2025 and 2040-2045
Tomlin1 20031 2 2025-2030 and 2040-2050
Tomlin 2 20031 2 2025-2030 and 2040-2050
Tuscany Hills 1 1989 4 2023-2025 and 2040-2045
Tuscany Hills 2 1990 2 2023-2025 and 2040-2045
Waite 1988 4 2023-2025 and 2040-2045
Woodmoor PS 2007 4 2030-2035

Notes:
(1) Age of booster PS is unknown. The installation date of the associated reservoir was used for approximation.

As shown in Table 7.11, 30 PSs have pumps that exceeded their useful life. It is
impractical for EVMWD to replace all of these pumps between 2023-2025, and,
therefore, pump efficiency tests should be analyzed every few years to better
prioritize the replacement of the booster pumps. It is also recommended that the
EVMWD perform a detailed investigation to determine the year of installation and
physical condition of the pumps with unknown year of installation before replacing
them.

» Iy
O CcAarn’’n FINAL | OCTOBER 2023 | 7-65



EVMWD | WATER SYSTEM MASTER PLAN

7.7 Well Replacement Plan

The existing distribution system consists of 13 wells installed between 1982 and
2022. The expected useful life for well pumps and motors and electrical equipment is
20 years, and the actual well and casing are assumed to have an estimated useful life
of 75 years. None of the well casings were past their useful life before 2050. Many of
the pumps were past due for replacement and are recommended to be replaced
between now and 2025. Based on the design life criteria, pumps that are scheduled
for replacement between 2023 and 2030 will likely need to be replaced again in the
planning horizon. The recommended pump replacements are shown in Table 7.12. It
is important to use these replacement schedules as a general guideline and make
replacements based on the physical conditions, hydraulic function, and energy usage
of each booster pump. Pump efficiency tests should be analyzed every few years to
better prioritize the replacement of the well pumps.

Table7.12  Age Based Well Pump Replacement Recommended Phasing

Well Name ’ Installation Year ‘ Well Pump Replacement Phasing

Cereal No. 1 Well 1987 2023-2025 and 2040-2045
Cereal No. 3 Well 1993 2023-2025 and 2040-2045
Cereal No. 4 Well 1993 2023-2025 and 2040-2045
Corydon Street Well 1983 2023-2025 and 2040-2045
Diamond Well (A2) 2008 2025-2030 and 2045-2050
Joy Street Well 2003 2023-2025 and 2040-2045
Lincoln Street Well N/A Unknown

Lee Lake Well 2012 2040-2045

Machado Street Well 2001 2023-2025 and 2040-2045
Mayhew Well (4) 1982 2023-2025 and 2040-2045
Station 71 Well (4) 1982 2023-2025 and 2040-2045
Summerly (C5) Well 2008 2025-2030 and 2045-2050
Terra Cotta Well 2014 2040-2045

7.8 Drinking Water Regulations

Selected existing and potential federal and state drinking water regulations and
water quality issues that have potential impact on the current and future water
supply of EVMWD are described below. This WSMP is not intended to provide an
all-inclusive discussion of drinking water regulations. This information presented is
current as of March 2023:

e Groundwater Rule (GWR).
e Per-and Polyfluoroalkyl Substances (PFAS).
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e Microbial/Disinfection Byproducts (MDBP) Rules.
e Hexavalent Chromium (Cr(VI)).

e Arsenic.

e Manganese.

e Microplastics.

e Lead and Copper Rule Revisions (LCRR).

7.8.1 Groundwater Rule (GWR)

The GWR applies to public water systems that use groundwater as a source of
drinking water. This rule was put in place to help prevent fecal contaminant in water
systems of which groundwater is more susceptible to this than surface water. To
comply with the GWR, public water systems must complete the following:

1. Perform routine sanitary surveys of systems that require the evaluation of
eight critical elements of a public water system and the identification of
significant deficiencies.

2. Monitor systems that identified a positive sample during regular Total
Coliform monitoring or assessment monitoring targeted at high-risk systems.
This is triggered if the drinking water is not treated to remove 4-log of
viruses.

3. Implement corrective action for any system with a significant deficiency or
source water fecal contamination.

4. Monitor compliance with 4-log inactivation or removal of viruses by
treatment technique.

7.8.2 PFAS

On March 14, 2023, the Environmental Protection Agency (EPA) released its
proposed regulation for PFAS in drinking water. The draft National Primary Drinking
Water Regulations proposes a maximum contaminant level (MCL) of 4 parts per
trillion (ppt) for perfluorooctanoic acid (PFOA) and perfluorooctanesulfonic acid
(PFOS). Four additional PFAS (GenX, perfluorobutane sulfonate [PFBS],
perfluorononanoic acid [PFNA], and perfluorohexane sulfonate [PFHxS]) are also
included under the draft requlation. The EPA proposes the use of a Hazard Index, a
tool to evaluate public health risks based on exposure to chemical mixtures.
Although hazard indices have been used in other government programs, like the
Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), the EPA has not previously used this on drinking water standards. The
Hazard Index for the PFAS mixture is 1.0 (unitless Hazard Index). Maximum
contaminant level goals (MCLGs) for each PFAS are 0 ppt for PFOA and PFOS and 1
(unitless Hazard Index) for the PFAS mixture. These are summarized in Table 7.13.
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The proposed regulation will undergo a public comment period for the next 60 days.
Then, the EPA will review the provided feedback and finalize the regulation.

Table7.13 Proposed MCLG and Proposed MCL

Compound ’ Proposed MCLG ‘ Proposed MCL (Enforceable Levels) ‘
PFOA 0 4.0 ppt (ng/L)
PFOS 0 4.0 ppt
PFNA
PFHxS
PFBS 1.0 (unitless)

1.0 (unitless) Hazard Index

HFPO-DA (commonly eI

referred to as GenX
Chemicals

Notes:
Abbreviations: HFPO-DA - hexafluoropropylene oxide dimer acid; ng/L - nanograms per liter.

EVMWD has concentrations of PFAS above the proposed MCL in some of their water
supplies. PFOA concentrations have been recorded as high as 7.8 ppt in blended
Temescal groundwater and as high as 4.7 ppt in the TVP supplies, both of which are
above the proposed MCL. PFOS concentrations as high as 6.3 ppt have been
recorded in Elsinore Basin groundwater and as high as 5.9 ppt in TVP supplies.
EVMWD is currently undergoing studies to determine how to address the PFAS
concentrations in their water supplies.

7.8.3 Microbial/Disinfection Byproducts (MDBP) Rules

The EPA identified eight contaminants covered by MDBP as candidates for
regulatory revision as part of the six-year review process. The eight candidates are:
Chlorite, Cryptosporidium, haloacetic acids (HAA5), Heterotrophic Bacteria, Giardia
lamblia, Legionella, total trihalomethanes (TTHMs), and viruses. The changes in
monitoring requirements in Stage 1 and Stage 2 Disinfectants and Byproduct Rules
(DBPR) are shown in Table 7.14.
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Table7.14  Changes in TTHM/HAA5 Monitoring Requirements

Monitoring
Frequency

Category Stage 1 DBPR Stage 2 DBPR

Based on source water

Number of type, population, and  Based on source water type and
Samples number of treatment population.
plants or wells.
Routine . -
Monitoring Sam!:JIe At Ioca.tlon of MaximuM  pased on IDSE requirements.®
Locations residence time.®
Compliance N Ul b LRAA must not exceed the MCL
Calculation e for TTHM or HAAS.
HAAS.
All systems need TTHM RAA <
0.040 mg/L and HAA5
<0.030 mg/L. Subpart H
systems also need source water
TOC RAA at location prior to
treatment < 4.0 mg/L.®*
Reduced o The Stage 2 DBPR left eligibility
Monitoring Eligibility TTHM/HAAS unchanged but specifies that
Subpart H systems must take
source water TOC samples
every 30 days. Subpart H
systems on reduced monitoring
must take source water TOC
samples every 90 days to
qualify for reduced monitoring.
Notes:

Abbreviations: IDSE - Initial Distribution System Evaluation; LRAA - locational running annual average; mg/L - milligrams per

liter; RAA - running annual average; TOC - total organic carbon.

(1) Subpart H systems serving = 10,000 must have at least 25 percent of samples at the location of maximum residence time;
the remaining samples must be representative of average residence time.

(2)  All systems are required to satisfy their IDSE requirement by July 10, 2010.

(3) Subpart H systems are water systems that use surface water or groundwater under the direct influence (GWUDI) of
surface water.

(4) Groundwater systems serving < 10,000 must meet these RAA for 2 years; can also qualify for reduced monitoring if the
TTHM RAA < 0.020 mg/L and a HAA5 RAA < 0.015 mg/L for 1 year.

The regulated disinfection byproduct (DBP) and compliance with MCL and
maximum residual disinfectant level (MRDLs) (routine monitoring) are shown in
Table 7.15.

Table 7.15 DBP Regulated Contaminants and Disinfectants

Regulated Stage 1 DBPR Stage 2 DBPR
Contaminants MCLG (mg/L)
TTHM 0.080 Unchanged(l) -
Chloroform - 0 - Unchanged®
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Regulated Stage 1 DBPR Stage 2 DBPR

Contaminants MCL (mg/L) | MCLG (mg/L) | MCL (mg/L) | MCLG (mg/L)
Bromodichloromethane - 0.06 - Unchanged®
Dibromochloromethane - 0 - Unchanged®
Bromoform
HAAS 0.060 - Unchanged® -
Monochloroacetic Acid - - - 0.07
Dichloroacetic Acid - 0 - Unchanged®
Trichloroacetic Acid - 0.3 - 0.2

Bromoacetic Acid - - - -

Dibromoacetic Acid - - - -
Chlorite 1.0 0.8 Unchanged®  Unchanged®

Notes:
(1) Stage 2 DBPR did not revise the MCL or MRDL for this contaminant/disinfectant.

Surface water treatment rules require that microbial inactivation must be met at
least:

*  99.99% (4-log) removal/inactivation of viruses.
e 99.9% (3-log) removalfinactivation of Giardia lamblia.
*  99% (2-log) removal of Cryptosporidium.

According to the 2021 EVMWD Consumer Confidence Report (CCR), EVMWD
samples for the requlated DBP contaminants were below the MCL in MDBP rules.
Neither total coliform bacteria nor E. coli violated the MDBP rules.

7.8.4 Hexavalent Chromium (Cr(VI))

The national primary drinking water regulation that established the MCL for total
chromium of 0.1 mg/L was promulgated in 1991. The Safe Drinking Water Act
requires EPA to periodically review the national primary drinking water regulation
for each contaminant and revise the regulation, if appropriate. EPA reviewed total
chromium as part of the second six-year review that was announced in March 2010.
The EPA noted in March 2010 that it had initiated a reassessment of the health risks
associated with chromium exposure and that EPA did not believe it was appropriate
to revise the national primary drinking water regulation while that effort was in
process.

In September 2010, EPA released a draft of the scientific human health assessment
(Toxicological Review of Hexavalent Chromium) for public comment and external
peer review. When this human health assessment is finalized EPA will carefully
review the conclusions and consider all relevant information to determine if the
current chromium standard should be revised.
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To assess the levels of chromium-6 in drinking water, EPA is requiring a selected
number of systems to perform chromium-6 monitoring under the third Unregulated
Contaminant Monitoring Regulation (UCMR 3). The UCMR 3 requires many but not
all public water systems to monitor chromium-6 for a one-year period.

The 2022 EPA Integrated Risk Information System (IRIS) assessment results in a
reference dose that is 3.3 fold lower than the current reference dose. This translates
to a Cr(VI) concentration in drinking water of 0.035 micrograms per liter (ug/L). In
contrast the MCL in California has been 10 pg/L since July 1, 2014 and the current
federal MCL is 100 pg/L for total chromium.

EVMWD has detected the concentration of Cr(VI) above 0.035 pg/L in some samples
in their CCR 2021 ranging from Non-Detected to 3.9 pg/L. None of the samples
exceeded the MCL of 10 pg/L in California. It is recommended that EVMWD continue
to monitor the status of the Cr(VI) rulemaking process as new rules have the
potential to affect EVMWD groundwater supplies.

7.8.5 Arsenic

The current MCL for arsenic is 10 pg/L, which was set by the United States
Environmental Protection Agency (USEPA) in 2006. However, Office of
Environmental Health Hazard Assessment (OEHHA's) Public Health Goal (PHG) is
0.004 pg/L (SWRCB, 2023). Although the USEPA is not currently reviewing the
federal set arsenic regulation, the California Division of Drinking Water (DDW) is
currently reviewing its MCL to see if it technically and economically feasible to
reduce the MCL, so the standard is closer to the PHG goal.

While EVMWD currently treats or blends water from their groundwater wells to
meet the arsenic rule, if California DDW reduces the MCL, this would have an impact
on EVMWD operations. EVMWD should monitor DDW activity to determine whether
new rules will impact groundwater supplies.

7.8.6 Manganese

EVMWD is currently required to notify and respond to manganese levels of 500 pg/L
and 5,000 pg/L respectively. Additionally, a secondary MCL exists at 50 pg/L, which
is based off aesthetic concerns (SWRCB, 2023). In February 2023, the DDW proposed
new notification and responses levels for manganese of 20 pg/L and 200 pg/L
(SWRCB, 2023). The manganese concentrations from EVMWD were between
non-detection and 42 pg/L in 2021, which did not violate MCL. However, some
concentrations of manganese in EVMWD might potentially exceed the new
notification level and it may require concern.
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7.8.7 Microplastics

In August 2022, the SWRCB released a handbook which established methods for
testing and reporting of microplastics in drinking water. For the next four years, the
City along with other public utilities across the state are required to test and report
for the presence of microplastics (SWRCB, 2023). This reporting period will inform
the creation of MCL for the contaminant. The four-year monitoring period has not
officially started because SWRCB is resolving logistical challenges that prevent the
testing and reporting from taking place (SWRCB, 2023). The monitoring period is
tentatively set to start during the summer of 2023.

7.8.8 Lead and Copper Rule Revisions (LCRR)

Table 7.16 summarizes rule requirements within each of the six key areas.
development of a lead service line (LSL) inventory, potential action in the event of an
individual lead concentration above 15 pg/L, potential revisions to the lead and
copper compliance sampling locations, notification requirements until all service line
materials are confirmed, and sampling requirements for schools and childcare
facilities.

The EVMWD is charged with implementing the LCRR for the State of California. The
LCRR provides leeway for state implementation of the rule, particularly related to
requirements for the LSL inventory. The following paragraphs elaborate on the
LCRR requirements anticipated to most significantly impact EVMWD, along with
relevant state-specific considerations.

Table 7.16 Summary and Insight for Lead and Copper Rule Revisions (LCRR)

Focus Area Rule Requirement

Identifying e Complete an LSL inventory.
Areas Most ith d heir ab
impacted e Systems without LSLs must demonstrate their absence.

e 10 pg/L TL in addition to the current 15 pg/L AL.

e Ifthe TL is exceeded based on 90th percentile lead concentrations,
systems must re-optimize CCT or conduct a study if CCT is not
currently in place.

Calcium hardness adjustment is no longer a lead CCT option and

Strengthening phosphate inhibitors must be orthophosphate.

Treatment

Requirements Calcium, conductivity, and temperature analyses are no longer

required as part of the WQP sampling.

e [fanindividual tap sample exceeds 15 pg/L, systems must collect a
follow-up sample, conduct WQP monitoring at or near the site
(0.5-mile radius, similar PZ), and perform a corrective action. This is
termed a "find-and-fix" approach.
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Focus Area | Rule Requirement
e Systems with lead above the TL must develop a goal for LSL
replacement; 3 percent LSL replaced per year with systems above

Systematically the AL.
Replacing LSL No partial LSLs can be conducted.

e Utilities must replace their portion of an LSL within 45 days if the
customer replaces their portion.

| _ e Prioritize sample collection from sites served by LSLs.
nereasing e Forsites with LSLs, the fifth liter should be collected.
Sample

Reliability e Collect samples in wide-mouth bottles with no cleaning, flushing,
etc. prior to sample collection.

e Utilities must notify individual tap sample consumers within 3 days
of a 15 pg/L sample detection.

e Utilities must inform customers served by an LSL or lead status
unknown service line.

e Consumer Confidence Report must provide updated health effects

i Rk language and information regarding LSL replacement programs.

Comiuesien Utilities must notify system-wide customers of lead AL exceedance

within 24 hours.

e Systems must improve public access to lead information, including
LSL locations, and respond to requests for LSL information, deliver
educational materials to customers during water-related work that
could disturb LSLs, and provide increased information to health care
providers.

e Develop a list of schools and childcare facilities by the 2024
compliance deadline.

Pr‘?tec“”,g e Test 20 percent of licensed childcare facilities and elementary

gh;}ldrel:n md schools each year.

C;ilcc](Zasr:n e Provide testing to secondary schools on request.

Facilities e Provide information and communicate results to users of the
facility, parents, Primacy Agency, and the local or state health
department.

Notes:

Abbreviations: AL - action levels; CCT - corrosion control treatment; TL - trigger level; WQP - water quality parameter.

EVMWD completed drinking water lead testing at all K-12 public schools in the
service areas during 2018-19, according to the request by EPA. None of the schools
exceeded the AL of 15 pg/L nor TL of 10 ug/L for Lead in tap waters. None of the
samples also exceeded the AL for Copper.
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Chapter 8
FUTURE SYSTEM ANALYSIS

This Chapter describes the evaluation of the water distribution system under future
demand conditions within Elsinore Valley Municipal Water District's (EVMWD's)
service area. Hydraulic deficiencies based on the evaluations are identified and
infrastructure improvements are recommended to address the deficiencies. The
hydraulic model is used to create scenarios in five-year increments through the year
2050.Transmission pipeline, booster, and storage improvement needs are evaluated
at each horizon based on the criteria defined in Chapter 6 and demands described in
Chapter 3. The following analyses were performed under future system demand
conditions:

e Supply analysis.

e Analysis and update of pressure zone (PZ) boundaries.

e Transmission analysis of conveyance and sizing for future developments.
e Anevaluation of the adequacy of the storage and pumping facilities.

e Fire flow analysis.

The recommended improvements discussed in this Chapter are summarized in the
Capital Improvement Plan (CIP) described in Chapter 9. Before any future system
analyses were performed, it was assumed that all the existing system
recommendations presented in Chapter 7 would be implemented.

8.1 Future System Supply Capacity Analysis

The existing water supplies for EVMWD consists of groundwater, Canyon Lake
Water Treatment Plant (CLWTP), Auld Valley Pipeline (AVP), and Temescal Valley
Pipeline (TVP) (gravity fed). These four water sources currently supply the system
with 60.9 million gallons per day (mgd). There is an additional capacity of 0.4 mgd
and 0.9 mgd of supply being added to EVMWD's supplies with the current Palomar
Well and Lee Lake Wells, respectively. With these projects that are underway,
EVMWD's supply capacity increase to a total of 62.2 mgd.

The existing and future supply and demand capacity comparison is shown in

Table 8.1 and is graphically presented on Figure 8.1. This comparison demonstrates
the existing and future supply surplus and deficit under maximum day demand
(MDD) conditions with all supplies active, without well supplies, and without the
Elsinore Basin Wells.
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Table 8.1 Supply Capacity and MDD Capacity Comparison
Supply/Demand (mgd) 2022 | 2025 | 2030 | 2035 | 2040 | 2045 2050\

Demands

ADD 21.6 26.6 28.7 30.9 33.3 35.9 38.6
MDD 37.8 46.6 50.2 54.1 58.3 62.8 67.6
Supplies

AVP 24.2 24.2 24.2 24.2 24.2 24.2 24.2
TVP 12.7 12.7 12.7 12.7 12.7 12.7 12.7
CLWTP 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Back Basin Wells® 11.7 11.7 11.7 11.7 11.7 11.7 11.7
North Basin Wells? 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Coldwater Basin Wells 1.1 1.1 1.1 1.1 1.1 1.1 1.1
Flagler Wells® 1.3 1.3 1.3 1.3 1.3 1.3 1.3
Palomar Well® 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Lee Lake Wells® 0.9 0.9 0.9 0.9 0.9 0.9 0.9
Total Supplies 62.2 62.2 62.2 62.2 62.2 62.2 62.2
Total Without Wells 439 439 439 439 439 439 439
;g:?rll Vv\ci:n:”t Elsinore 471 471 471 471 471 471 471
;ﬁtgligﬁepz:gf;icceeg'th 244 157 120 82 40  (06) (5.3)
Balance Without Wells® 6.1 (2.7) (6.4) (10.2) (14.4) (19.0) (23.7)
Balance Without Elsinore 9.3 06  (31) (700 (11.2) (15.7) (20.4)

Basin Wells®

Notes:

Abbreviations: ADD - average daily demand.

(1) CLWTP is temporarily out of service due to construction.

(2) Wells are located in the Elsinore groundwater basin.

(3) Wells are located in the Bedford groundwater basin.

(4)  Wellis currently pending and is anticipated to be online in 2023.
(5)  Wellis currently pending.

(6) Supply Balance is calculated using MDD.

As demonstrated in Table 8.1 and on Figure 8.1, proactive supply portfolio
management will be required as demand increases in the future. The existing supply
capacities should be sufficient to supply ADD through the 2050 demand horizon and
MDD through the 2045 demand horizon. However, EVMWD will need to construct
additional supply capacity before 2050. Currently the Temescal Valley Pump Station
(PS) is planned which will increase the supply to EVMWD to 29.0 mgd in
approximately 2035 (PW-PU-30).

EVMWD is also updating their Integrated Resources Plan in parallel to this WSMP to
evaluate their need for additional water supplies.
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Figure 8.1 Existing Supply and Demand Comparison
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Currently, EVMWD could meet MDD with only imported water and treated water
from CLWTP and without any groundwater supplies. By the 2025 planning horizon,
EVMWD will need to rely on some wells to be in service in addition to imported
water from Eastern Municipal Water District (EMWD) and Western Municipal Water
District (WMWD), as well as treated water from the CLWTP.

8.2 Future System Pressure Zones (PZs)

As the cities and communities within EVMWD's service area further develop, it is
important to have a PZ map based on topography to plan the best service options
for new development. In the existing system, pressures are planned to fall within the
range of 40 pounds per square inch (psi) to 125 psi. As described in the Existing
System Evaluation in Chapter 7, there are areas of individual customers that fall
outside of this range. Likewise, in future system zone delineation, there are some
cases where pressures will be expected to fall outside the recommended pressure
ranges to avoid very small pressure reducing valves (PRV) PZs or hydrostatic zones.

The minimum pressure for developments in new developments is 60 psi per the
criteria adopted by the Board of Directors in 2015. This higher pressure requirement
is due to multi-story development and fire protection, with a standard higher than
the 40 psi requirement which was traditionally used.

When delineating new PZs in currently undeveloped areas, the existing hydraulic
grade lines (HGLs) were maintained where possible to allow EVMWD to interconnect
the new zones with the existing zones where the HGLs were similar, as development
and expansion allows. United States Geological Survey (USGS) elevation maps were
used to determine the elevation of the vacant land and then either assign it to an
existing PZ, where minimum and maximum pressures would allow; otherwise, new
pressures zones were developed. Additionally, the low-pressure improvements from
Chapter 7 required some PZs to be shifted, which was also accounted for when
delineating the future PZs. The proposed new PZ configuration that incorporated all
the known future system developments is illustrated on Figure 8.2.

8.3 Future System Transmission Analysis

The hydraulic model was used to identify the best alignments and size future
transmission pipes for conveyance of MDD through the future distribution system as
well as sizing of the future transmission pipes that serve as backbone pipes to future
developments.

The transmission analysis for the future system is based on the planning criteria
defined in Chapter 6. The maximum velocity limit in transmission pipes under peak
hour demand (PHD) conditions is 6 feet per second (fps), with the exception of the
transmission pipes in the 1434 Zone with a maximum velocity criterion of 3 fps due
to large distances between the tanks.
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Growth related transmission improvements play an important role in the future
system, since many of the new developments are not in areas previously covered by
the distribution network. The transmission improvements needed to serve future
developments were added to the model and sized accordingly. The growth-related
transmission improvements do not include the entire distribution network required
to serve all customers within proposed large developments. A backbone
transmission system was sized for each new development area to transfer water
throughout the service area to facilities serving the future developments.
Additionally, new pumps and conveyance piping to move water from one side of the
1434 Loop Zone were also recommended.

The transmission recommendations are summarized in Table 8.2 and shown on
Figure 8.3. Additionally, descriptions of each project are listed in Section 8.7.

As shown in Table 8.2, there are 25 new transmission main recommendations
ranging from 16 to 36 inches in diameter. These transmission pipes have a combined
length of 154,400 feet or nearly 30 miles. As shown on Figure 8.3, the majority
located in the 1434 Loop Zone to improve conveyance between the reservoirs under
a variety of supply and outage configurations.
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Table 8.2 Future System Transmission Recommendations

CIP/Map ID ’ Description ‘Diameter(inches)| Length (feet) ‘ Phase
PW-TR1 2001 Horsethief 3 Zone Transmission 16 2,100 2023-2025
PW-TR2 1434 Zone Transmission in Alberhill Villages 24 5,400 2025-2030
PW-TR3 Zone 1601 Pipeline in Alberhill Villages 30 10,500 2025-2030
PW-TR5 Mountainous Northwest Pipeline (1801) in Alberhill Villages 16 15,500 2030-2035
PW-TR7A  Lucerne PS Suction/Discharge Pipeline 36 1,100 2023-2025
PW-TR7B 1434 Transmission from Temescal Canyon Road to Alberhill PS 24[36 7,500 2025-2030
PW-TR8 1434 Transmission from Alberhill PS to Baker/Nichols 36 6,300 2025-2030
PW-TR9 1434 Transmission from Baker/Nichols to Nichols/Collier 24 1,800 2025-2030
PW-TR10 1434 Transmission from Baker/Nichols to Baker Tank 24 4,200 2025-2030
PW-TR11 1601 Transmission from Alberhill PS to Nichols/Terra Cotta 16 3,200 2025-2030
PW-TR12  Zone 1601 Pipeline in Terra Cotta Road 16 3,600 2025-2030
PW-TR13 1601 Transmission from Nichols/Terra Cotta to Nichols/Baker 16 3,500 2025-2030
PW-TR14  North Peak PS Suction/Discharge Pipeline 16 15,600 2025-2030
PW-TR15  Zone 1676 Pipeline in Alberhill 16 4,400 2025-2030
PW-TR16 1434 Transmission in Grand Avenue 24 22,800 2023-2025
PW-TR20  Zone 1601 Pipeline from Dexter/3rd to Summerhill Area 30 12,400 2025-2030
PW-TR21  Porto Romano Pipeline (1601) from Camino del Norte to Rosetta Canyon Road 16 8,200 2025-2030
PW-TR22 1801 Spyglass Transmission 16 3,500 2025-2030
PW-TR23 1801 Spyglass Transmission 16 1,500 2025-2030
PW-TR25 1801 Transmission in Mauricio Street 16 13,100 2025-2030
PW-TR26 1801 Transmission in North Tuscany Hills 16 6,500 2035-2040
PW-TR31 1746 Bundy Gafford Zone Transmission 20 5,800 2023-2025
PW-TR32 1901 Ortega Transmission 8/16 1,700 2035-2040
Total 16-36 154,400
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8.4 Future System Storage Evaluation

The storage and emergency supply analyses are performed for each PZ and for each
future planning year through the master plan horizon of year 2050. As discussed in
Chapter 6, total required storage is a combination of the following three
components:

1. Operational storage.
2. Fire flow storage.
3. Emergency storage.

The storage balance using all three components under 2050 demand conditions for
each PZ are summarized in Table 8.3.

As shown, the system-wide sum of the storage deficits in 2050 is 30.5 million gallons
(MG). The system-wide sum of the existing storage deficits is 9.3 MG. Hence,

21.2 MG (70 percent) of the total future storage deficit can be attributed to future
growth. The recommendations to address these future deficiencies, are summarized
in Table 8.4 and shown on Figure 8.4. A total of 22 new storage recommendations
are made with a total volume of 31 MG. These improvements can be categorized as
follows:

e PZs with existing system storage deficiencies that will require even more
capacity to accommodate future growth:
- 1467 Waite Zone.
- 1571 City Zone.
- 1601 Horsethief 1 Zone.
- 1622 Canyon Lake Zone.
- 1746 Bundy Canyon/Gafford Zone.
- 1801 Horsethief 2 Zone.
- 1882 Stage Ranch 1 Zone.
- 1896 Meadowbrook 2 Zone.
- 2050 Greer Ranch 2 Zone.
— 2196 Sedco Zone.
- 2309 Daley Zone.
- 2758 Los Pinos 1 Zone.
e PZs with new storage recommendations due to growth:
- 1601 Alberhill 1 Zone.
— 1601 Rosetta Canyon 1 Zone.
- 1800 Rice Canyon/Alberhill 2 Zone.
— 1801 Rosetta Canyon 2 Zone.
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e PZs with deficits that are addressed from storage or storage
recommendations in other PZs:

1358.7 Mayhew Zone and 1258.4 Clay Canyon Zone (Temescal Domestic
Service Area).

1601 Lucerne Zone.

1601 Ortega Zone.

1650 Inland Valley Zone.

1800 Tuscany Hills 1 Zone.

1850 Greer Ranch 1 Zone.

1871 Tomlin 1 Zone (to be served by PRV from 2778 Los Pinos 1 Zone, see
Chapter 7).

2217 Stage Ranch 2 Zone (to be served by fire pump from 1882 Stage
Ranch 1 Zone, see Chapter 7).

2313 Tomlin 2 Zone (to be served by PRV from 2778 Los Pinos 1 Zone, see
Chapter 7).

3300 Skymeadows Zone (to be served by fire pump from 1916.5 Encina
Zone, see Chapter 7).

3544 Los Pinos 2 Zone (to be served by fire pump from 2748 Los Pinos 1
Zone, see chapter 7).

e New storage tanks serving new PZs:

1800 Spyglass Zone.
1901 Ortega Zone.
2001 Horsethief 3 Zone.
2001 North Peak Zone.

The total recommended storage is less in this WSMP compared to the 2016 Water
System Master Plan. This is because the total projected demand in 2050 is lower
than the 2040 projected demand in the 2016 Water System Master Plan, due to
generally lower demands per capita.
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