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CHAPTER 1

INTRODUCTION

BACKGROUND

The Lake Hemet Municipal Water District (District) service area encompasses a total of
approximately 12,700 acres, and consists of a mixture of residential development and
agricultural uses, comprised mostly of citrus groves. The District’s overall service area is shown
on Figure 1-1, and is bounded on the north by Menlo Avenue and Washington Avenue, to the
east by the eastern bounds of Section 13 (R5S/IE), to the south by the Santa Rosa Hills and to the
west by the City of Hemet. There are a number of issues facing the District for which the

planning and associated funding mechanisms must be identified. These issues include the
following:

e  The growth within the District service area and the potential need for supplemental
water supplies, additional transmission mains, distribution pipelines, and storage
facilities;

e  The need to continue with the capital facilities replacement program;

e  The continuing legal and engineering efforts related to the Soboba Band of Mission
Indians water rights settlement;

e The planning and integration of other major capital expenditure or replacement
programs.,

In order to support the District’s projected growth, continue to provide existing and new
customers with an adequate and reliable water supply, and provide the District with a tool to
identify and evaluate District-wide capital improvements in an efficient and cost-effective
manner, the District needs an up-to-date, comprehensive water master plan which will provide
the District with the appropriate vehicle to formally develop, plan, and implement an assessment

of the existing water system and an evaluation of what additional facilities will be required in the
future.

e e i e o ke X TRk D R N S R S 3 SN i A R e P e
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Project Objectives

To meet the District's goal of updating the Water Master Plan to guide its future water system
expansion and operation, the following project objectives were identified:

L Evaluate the current system’s adequacy;

2. Update the capital improvement program (CIP) to remove completed projects and
add identified projects to meet the needs of existing users and increase system
reliability, and identify what specific supply sources and facilities will be required
to provide service. The CIP will also integrate issues regarding infrastructure, the
Soboba water rights settlement, and the planning of other major capital
expenditures such as the purchase of construction equipment and vehicles,

campground upgrades, and the budgeting and financing required to support these
future expenditures.

3 Analyze potential supplemental supply options and identify the required
infrastructure needed to meet the projected demands through 2030.

Abbreviations

The following abbreviations are used throughout the remainder of this report:

acre ac
acre-feet af
acre-feet annually afa
acre-feet per day afd
acre-feet per year af/yr
acre-feet/acre/year af/ac/yr
average-day demand ADD
California Department of Public Health CDPH
cubic feet cf
cubic feet per second cfs
Department of Water Resources DWR
dwelling unit DU
Engineering News Record ENR

e B e e e o P o o e S S e
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Environmental Impact Report EIR
Environmental Protection Agency EPA
equivalent dwelling unit EDU
feet per second fps
fire demand FD
gallons per capita per day gped
gallons per day gpd
gallons per minute gpm
gallons per minute per square foot gpm/ft2
Ground Water Disinfection Rule GWDR
hours hrs
inch in
linear foot If
maximum-day demand MDD
maximum contaminant level mcl
milligrams per liter mg/L
million gallons mg
million gallons per day mgd
Municipal and Industrial M&l
Operations and Maintenance O&M
peak-hour demand PHD
pounds per square inch psi
pressure reducing valve PRV
pressure sustaining valve PSV
Safe Drinking Water Act SDWA
State Water Project SWpP
Total Dissolved Solids TDS
Total Organic Carbon TOC
United States Bureau of Reclamation USBR
United States Geological Survey USGS
Water Treatment Plant WTP

..o |
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CHAPTER 2

DESCRIPTION OF EXISTING
WATER SYSTEM FACILITIES

INTRODUCTION

This chapter provides a summary of Lake Hemet Municipal Water District's (District) existing
water system including water supply, treatment, distribution and storage facilities. The
information detailed in this chapter was developed from the following:

®  Meetings with District staff to identify and collect available information, studies,
reports, designs, and operational data;

* In depth field review of the District water system with District operational staff
regarding the District’s facilities and to provide an opportunity for District staff to

exchange their views on system operations, adequacy of facilities and known
inadequacies.

WATER SUPPLY AND TREATMENT FACILITIES

The District’s water supply and treatment facilities can be divided into three groupings: surface
water intakes, groundwater production wells, raw water storage reservoirs, and imported water
from EMWD. The following sections provide details for each of these facilities.

Surface Water Intakes

The District has three primary surface water intake structures. The South Fork Diversion
Structure, located approximately six miles downstream of Lake Hemet Dam, diverts water into a
pipeline from the South Fork of the San Jacinto River. Approximately 0.5 miles downstream of
the South Fork Diversion structure, flow diverted from Strawberry Creek joins the diverted
South Fork pipeline flow. This combined flow is then conveyed to a collection box located in the
North Fork drainage basin. Surface flows from the North Fork Diversion structure are also
conveyed to the collector box and commingled with water from Strawberry Creek and South
Fork. From there the water is transported by pipeline into either the Cranston Reservoir or Lake
Huey, for subsequent release into the District's concrete irrigation flume, and ultimate delivery to
its agricultural customers. The District also has the ability to divert surface water at two other
locations. One location is known as the 22 Heading, located upstream of Cranston Reservoir in
the San Jacinto River. The 22 Heading is capable of diverting flow from San Jacinto River into
the Cranston Reservoir. The District can also divert flow from the Bautista Canal into the
District's spreading grounds located on the west side of the Bautista Canal, just north of Florida
Avenue. The locations of these diversion points are shown on Figure 2-1.

m
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Wells

Of the 20 wells used by the District to meet demands, the District owns 11 wells which provide
supply to the domestic water system, and 6 wells which supply the irrigation system. These
wells are located primarily in the northeastern portion of the District’s service area, just south of
the San Jacinto River from which they are recharged. In addition, the District also has
agreements with the owners of M&M Well, located in the District’s Upper Pressure Zone near
Bautista Creek, McMillan (aka Temecula Ranchos) Well located in the District’s Lower
Pressure Zone, and Sprowl Well. These wells provide the District with an additional source of
water. In exchange for the water provided to the District from these wells, the District provides
agricultural water to the owners at various citrus groves located in the Valle Vista area and at
the mouth of Bautista Canyon. Total well production averages about 11,500 acre-feet annually
(afa). The current capacities of all the above wells are presented in Table 2-1.

Table 2-1  Well Capacity

Capacity Pu:pp st District
Well Horsepower | Setting Depth Pressure Zone
(gpm) Owned
(ft) (f)

1A 100 15 147 760 Upper System Yes

2 800 125 400 526 Upper System Neg
-+ 425 50 280 377 Upper System Yes
8 300 125 500 D37 Lower System Yes
9 800 200 510 1,300 Lower System Yes
10 1,200 150 400 615 Upper System wes
11 485 200 700 270 Lower System Yes
14 690 100 390 478 Upper System Yes
15 125 30 400 513 Upper System Xes
M&M (a) 1,600 250 540 1,297 Upper System No
WLB 1,650 400 540 1,230 Lower System Yes
McMillan (a) 1,200 200 540 1,345 Lower System No
Webcor 650 125 540 1,016 Lower System Yes
o 120 50 410 132 Irrigation Yes
A 300 100 370 408 Irrigation Yes
B 180 60 400 410 Irrigation Yes
D 400 125 420 430 Irrigation Yes
E 400 200 420 600 Irrigation Yes
F 700 125 400 522 Irrigation Yes
Sprowl 310 125 420 461 Irrigation No
Total 12,435

(a) The District is leasing this well Source: District staff
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Raw Water Reservoirs

The District has four raw water storage reservoirs. Besides the District's Lake Hemet Reservoir,
the other three are primarily used as regulating reservoirs for the irrigation system. The
Cranston Reservoir is located near the east boundary of the District’s service area, north of
Highway 74. This regulating reservoir is used to provide District personnel with more
operational flexibility in meeting agricultural demands. This facility was constructed in 1991
and is capable of storing up to 49.9 acre-feet (af) or approximately 16 million gallons (mg) of
water. Natural runoff and diverted surface water are stored in Cranston for short periods of time
and then released for agricultural irrigation use. Lake Huey Reservoir has a capacity of
approximately 3 mg and is located slightly north of Cranston Reservoir. The third reservoir,
Little Lake, serves as the terminal reservoir for the District's irrigation flume system. These
reservoirs are shown on Figures 2-1 or 2-2. The District also operates a raw water storage tank
(Marshall Tank). This above ground 1 mg steel storage tank is located adjacent to the domestic
water Marshall Tank near the southeastern edge of the District's service area. The raw water
Marshall Tank is used in conjunction with the other raw water reservoirs (Cranston, Huey, and
Little Lake) to provide regulating storage capacity for the irrigation system.

DISTRIBUTION AND STORAGE

Potable Water Storage

There are thirteen domestic water storage tanks located in the District’s main valley water
distribution system. The locations of each of these storage tanks are shown on Figure 2-2 and
their capacities are presented in Table 2-2. These storage facilities provide the District with
storage capacity to meet diurnal demand fluctuations, demands during power outage conditions,

and provide fire flow reserve. The reservoirs are generally in good condition and are routinely
inspected. The current total system storage is 12.2 mg.
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Table 2.2 Existing Potable Water Storage Facilities

Tank C?r);l ;)ity Pressure Zone Height Nomlnal(gevatlons

(ft) Floor HWL
Bee Canyon 0.50 Bee Canyon 24 2,047 2,070
Cornell 2.00 Lower System 3 1,813 1,845
Cunningham 0.12 Cunningham 24 2,086 2,109
Lake Street East 2.00 Upper System 32 1,895 1,927
Lake Street West 2.00 Upper System 32 1,895 1,926
Little Lake 1.00 Lower System 32 1,813 1,844
Lower Skycrest 0.04 Lower Skycrest 16 2,017 2,032
Marshall West 2.00 Upper System 40 1,890 1929
Pachea 0.06 Pachea 24 2,192 2216
Park Hill 2.00 Lower System 32 1,814 1,845
Section 13 0.02 Section 13 16 2,414 2,430
Sprague Heights 0.15 Sprague Hits. 8 2,107 2115
Upper Skycrest 0.40 Upper Skycrest 325 2,396 2,427
Total Storage Capacity 12.2 mg

Source: District staff

Distribu_tion

The distribution system shown on Figure 2-2 has two major pressure zones and fourteen
independent hillside pressure zones. The two primary pressure zones (the Upper and Lower)
serve the majority of the District’s “Valley” service area. Table 2-3 provides a summary of the
various pressure zones served by the District.

B e e L O P g e P i A Sy e e

Chapter 2 - Description of Existing Water System Facilities Page 6




Table 2-3 Distribution System Pressure Zones

PresaTE Rata Nomxlflz)alilrsrltgrage Service Elevation | Service Zone
(million gallons) Ravige (feet) (feet)

Upper System 6.00 1,691 — 1,862 171
Lower System 5.00 1,598 — 1,800 202
Bee Canyon 0.50 1,830 —2,047 217
Bee Canyon hydro-pneumatic 0(a) 1,955 -2,136 181
Section 13 0.02 1,965 -2,414 449
Cunningham 0.12 1,902 — 2,086 184
Lower Sprague Heights 0.15 1,810 — 2,065 235
Ef;’f;:gag“e Eeghis hyargs 0 (b) 1,935 - 2,107 172
Lower Skycrest 0.04 1,759 -2,017 258
Pachea 0.06 1,710-2,216 506
Big Springs 0 (c) 1,710 - 1,761 51
Upper Skycrest 0.30 2,075 -2,396 321
Brix 0(d) 1,880 — 2,088 208
Yeager 0 (e) 1,820 — 1,980 160
Oakland/Menlo 0 1,560 — 1,600 40

(a) 0.50 mg available from Bee Canyon Tank Source: District staff

(b) 0.15 mg available from Sprague Hts. Reservoir
(c) 0.06 mg available from Pachea Tank

(d) 0.30 mg available from Upper Skycrest Tank
(e) 0.30 mg available from Upper Skycrest Tank
(f) 5.00 mg available from Lower System

The Upper Pressure Zone is a gravity system which extends from the eastern end of the District's
service area, west to Lake Street. Water is supplied to this zone by the following District wells:
1A, 2, 4, 10, 14, 15, and M&M. Water is pumped from the groundwater wells serving the upper
system directly into the distribution system or through a pump station located at the Marshall
Tank site into the Bee Canyon Tank. General characteristics of these booster pumping facilities
are provided in Table 2-4.

The Lower Pressure Zone is a gravity system serving the western portion of the District’s service
area, extending from Lake Street, west to Santa Fe Avenue. Water is supplied to this zone by the
following wells and associated booster pumping stations: 8, 9, and 11, Webcor, McMillan, and
WLB. Details for each of these stations are presented in Table 2-4.
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Water is also delivered into this zone through pressure reducing valves (PRV) from the Upper
Pressure Zone at Cedar Avenue (east of Lake Street) and Florida Avenue (east of Lake Street),

and through bypass valves at Acacia Avenue (west of Lake Street) and Crest Drive (west of Lake
Street).

Table 2-4 Main Pressure Zones: Booster Pump and Motor Characteristics

AmeXimate. Horsepower Nominal Drchiee
Booster Pump Name Pumping Capacity (hp) Speed (rpm) Pressyre Pressure Zone
(gpm) (psi)
Well #2 Booster 1,070 100 1,770 103 Upper System
Well #10 Booster 1,500 150 1,770 100 Upper System
Well #14 Booster 1,500 200 1,770 88 Upper System
Pipeyard Booster (a) 1,260 75 1,770 59 Upper System
M&M Booster 2,540 250 1,770 124 Upper System
Well #8 Booster 750 75 1,770 68 Lower System
Webcor Booster 1,000 125 1,770 89 Lower System
McMillan Booster 1,580 150 1,770 87 Lower System

() Pumps water into the distribution system from wells 1A, 4, & 15 Source: District staff

Water is boosted from the Lower System Pressure Zone up into the Pachea System from a
booster pump located on Pachea Trail and to the Lower Skycrest System through the Vista Del
Valle booster pumps. The Hillside Pressure Zones receive water that is boosted up through

various booster pump stations, the locations of which can be found in Table 2-5.

Table 2-5  Hillside Pressure Zones: Booster Pump Stations

Pump Name Source Zone Hp Service Zone
Pachea Lower System 25 Pachea

Vista del Valle Lower System 15 Lower Skycrest
Rockview Upper System 25725 Lower Skycrest
Upper Skycrest Lower Skycrest 60/50 Upper Skycrest
Sprague Heights Upper System 50/50 Sprague Heights
Sprague Hts. - Hydro-pneumatic Sprague Heights 15/15 Sprague Heights Pressure
Cunningham Upper System 50/25 Cunningham
Marshall Upper System 100/100 Bee Canyon
e iy . Bee Canyon 15/20 Bee Canyon Pressure
Hydro-pneumatic

Section 13 Bee Canyon 75/20/20 Section 13

Chapter 2 - Description of Existing Water System Facilities
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Pressure Regulation Between Zones

Currently the District has sixteen valves in the water distribution systems which separate the
pressure zones from one another. These valves are used to regulate flow between zones,
depending on the system pressure in each zone. Each valve can operate in three different modes:

Pressure Sustaining Valve (PSV) - The valve will maintain a set upstream pressure at the
bottom of the zone it is serving. If the pressure increases above this set point, the valve will open
and release water into the Lower Pressure Zone. A PSV will not open and release water if the
pressure in the Upper Pressure Zone drops below its set point. This serves to maintain a
minimum pressure in the Upper Zone.

Pressure Reducing Valve (PRV) - The valve will allow flow into a lower pressure zone, if the
pressure in that lower pressure zone falls below the set point of the valve. The valve will remain
open until the pressure in the lower pressure zone increases to above the set point of the valve.

By-pass Valve - The valve will allow flow between pressure zones depending on the differential
pressures. The District uses this feature at some of their regulation stations to control flow rather
than pressure.

Although the valves can operate three different ways, their primary function is that of a PRV.
The characteristics of these valves are summarized in Table 2-6.

Table 2-6 Inter-Zone Control Valves

. Mode of Size | Elevation | Setting
Valve Location Operation (in) () (psi) Source Zone
Cedar Avenue-4 PRV/PSV 4 1.673 74/125 U -
Cedar Avenue-8 PRV/PSV 8 * 70/92 2 i
Florida Avenue PRV/PSV 12 1,722 65/85 Upper System
Acacia Avenue Bypass 12 1,730 NA Upper System
Crest Drive Bypass 12 1,742 NA Upper System
Marshall Tank Bypass 12 1,889 NA Bee Canyon
Oakland Avenue PRV/PSV 6 1,598 72175 Lower System
Menlo Avenue PRV/PSV 6 1,578 70/75 Lower System
Rawlings Road-1 1 Upper
Rawlings Road-4 B 4 2080 i Skycrest
Vista del Valle-2 2 Upper
Vista del Valle-4 RN 4 20 4 Skycrest
Upper

Lower Skycrest Tank PRV 4 2,024 2

Skycrest
Yeager Tract-2 2 Upper
Yeager Tract-6 Ry 6 B0 B Skycrest
Big Springs PRV 3 1710 100 Pachea

Source: District staff; 1998 Master Plan
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Backup Power

Backup power generators are installed at seven well sites and at the Sprague Heights hydro-
pneumatic system pumps. The well generators establish a firm water supply of 6,890 gpm to the
District in the event of a widespread power outage.

Table 2-7 Backup Power Generators

Location Rating (kW)
Well 2 180
Well 8 230
Well 10 300
Well 14 250
M&M 550
WLB 500
Webcor 250
Sprague Hts. Pneumatic 30

Source: District staff

Pipelines

The water distribution system consists of over 100 miles of pipeline (not including raw water
transmission pipelines), some of which are over 100 years old. Existing distribution pipeline
sizes range from 2 inches to 20 inches in diameter. The pipeline materials include cement-mortar
lined steel, cast iron, asbestos cement, riveted steel, welded steel and PVC. The major
transmission and distribution pipelines are shown on Figure 2-2.

The District also has multiple locations throughout their water distribution system where
emergency connections exist. All of these locations require a valve to be manually opened or a
pump manually started. Depending on the location, these connections are either two-way or one-
way connections. The District has emergency two-way domestic connections to Eastern
Municipal Water District (EMWD) at the following locations:

* Fairview and Acacia Avenues, and
*  Washington Avenue and Hemet Street

e —
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The Washington Avenue connection requires EMWD to operate a pump to feed the District. The
District also has additional one-way emergency connections with the City of Hemet (Hemet) and
EMWD. At these locations the District is able to provide emergency water to either Hemet or
EMWD, but is not able to receive water from these agencies. These locations are listed below:

*  Menlo Avenue at San Jacinto Street

* Johnson Avenue and San Jacinto Street
¢ Marion and Santa Fe Avenues

* Park Avenue at Well 9

» Park Avenue at Well 11

Irrigation Distribution System

The District also owns and operates an irrigation distribution system. This system is made up of
a gunited irrigation flume which runs along the District's southern "Valley" boundary from the
eastern edge of their service area to Little Lake. In addition to the flume, the District operates the
12- and 16-inch diameter "Washburn Pipeline”, which provides irrigation water from the
District's B, D and E wells to the Washburn property, located in the southeastern area of the
valley, west of the Bautista Channel. There is also a 12-inch, C-900, PVC District pipeline which
runs along Mayberry Avenue from Soboba Avenue east to the flume. This line is supplied from
wells A and F and can deliver water to the flume and east to Marshall Tank via an 18-inch
pipeline. EMWD can also deliver water into the District's irrigation system. This point of
delivery is at Marshall Avenue and Valle Heights Road, near the Marshall Tank; water can be
delivered directly into the Marshall Tank or the flume at this location.
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CHAPTER 3
OPERATIONAL AND DESIGN CRITERIA

INTRODUCTION

This chapter summarizes the standard design and performance criteria used to evaluate the
adequacy (from a pressure, flow, redundancy and reliability standpoint), of the Lake Hemet
Municipal Water District’s (District) existing treated water supply and distribution system, and
identifies the need for additional water facilities. These criteria were obtained from District
documents and a number of other sources, including:

e Discussions with District staff

e C(California Department of Public Health (CDPH) Waterworks Standards
e Riverside County Fire Department

e  American Water Works Association (“AWWA”)

e National Fire Protection Association Standards (Uniform Fire Code)

e Insurance Services Office, Inc. (ISO)

Criteria utilized by other water purveyors were reviewed and compared to the District criteria.
This comparison provided a method of determining if the District criteria were consistent with
other local water agencies throughout California. The results of this review and District
comments were used to establish these planning criteria, which were applied to the system in
order to evaluate and size future District water facilities and other system improvements.

FIRE FLOW REQUIREMENTS

Discussions with District staff indicate that minimum design standards for fire flows are
somewhat variable. However, the fire flow criteria to be used in this Master Plan for sizing and
designing pipeline improvements are provided on the following page. In this case, minimum fire
flows are to be met concurrently with a maximum-day demand condition, while maintaining a
residual system pressure of 20 pounds per square inch (psi) or higher. Fire flows and the
expected duration are also used to establish potable water storage requirements. The required

fire flows and associated durations to be used in this master planning effort are provided in
Table 3-1.
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SYSTEM PERFORMANCE EVALUATION CRITERIA

The following operational performance criteria are recommended for use in this Master Plan to
evaluate the adequacy of the District’s existing potable water distribution system, including
potable water storage facilities. These criteria also provide the basis for development of a
program of improvements to provide effective service through ultimate build-out of the District.
These criteria reflect standard water system planning criteria and design guidelines which have
been developed by various state agencies and other water utilities to evaluate water systems
under both normal and stressed demand conditions, including maximum-day, fire flows, and
peak-hour demand conditions. The criteria to be used in this Master Plan are recommended for
use by the District as long-term system performance criteria, and are defined below for critical
operational conditions impacting individual water system components.

Table 3-1 Fire Flow Requirements

Land Use Fire Flow (gpm) Duration (hours)
Single Family Residential 1,500 2
Multi-Family Residential 1,500 2
Commercial/Industrial/School 3,000 (a 4

(a) For this Master Plan, a 3,000 gpm fire flow has been used for commercial, industrial and school buildings. Fire flow requirements for these
building types should be evaluated on a case by case basis.

Potable Water Supply

The following criteria should be used to assess the adequacy of the District’s potable water
supply.

Average-Annual Demand — The reliable yield of all sources of supply shall be greater than the
projected annual demand on the system. The definition of reliable yield of water supplies is that
which can be delivered to the District during the worst drought (delivery in all years). The five-
year average annual demand is approximately 8,829 af or 7.88 million gallons per day (“mgd”).

Maximum-Day Demand - Total potable water production and supply delivery capacity shall be
equal to or greater than the maximum-day demand. Using data from telemetry and operator logs,
a maximum-day demand factor of 1.9 times the average-day demand will be used. The five-year
average maximum-day demand is 15.5 mgd.

.. ]
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Maximum-Day Demand plus Fire Flow — The water supply system shall have the capability to
meet a system demand condition equal to the occurrence of a maximum-day demand concurrent
with a fire flow event. If the supply to an individual pressure zone is from a pumped source, the
supply requirement shall be met with the largest pump and/or well out of service. The fire flow
shall be met through a combination of flow from supply sources and potable water storage tanks.

Peak-Hour — Peak-hour demands shall be met from supply sources and potable water storage
tanks and is calculated from average-hour demand during the maximum-day. This is estimated
to be 1.7 times the average-hour demand (or 3.23 times average-day demand).

Pumping Facility Criteria

As mentioned above, if pumping facilities are to be used to meet the demands of a pressure
zone, sufficient pumping capacity shall be provided so that the maximum-day demand can be
supplied with the largest pump out of service. The pumping facility shall also be equipped with
a back up energy source of sufficient capacity to operate the pumping plant at its rated capacity.
This minimum supply requirement sets the pumping capacity requirement, if the pressure zone

includes adequate potable water storage, at sufficient elevation to allow gravity flow to serve the
zone.

Water Storage Requirements

Criteria have been defined for determining potable water storage capacity needs within the
distribution system and individual pressure zones for the above conditions. Storage
requirements can generally be categorized into the following two components:

e  Fire storage, and
e Emergency storage

Fire Storage — Fire fighting storage requirements are identified in the Insurance Services
Office, Inc. (ISO) guidelines and National Fire Code. These storage requirements are based on
flow [in gallons per minute (gpm)] requirements for the building use type (i.e. commercial
residential, school, industrial efc.), size of building (in square feet), and type of construction
(wood frame, metal, masonry, installation of sprinklers, etc.). Once the fire flow requirement is
established, it is multiplied by the required duration. This calculation will provide an estimate of
the total volume required for fire flow reserve storage. Currently, the highest fire flow
requirement in the District is 3,000 gpm for a duration of four hours for a school and for some
commercial buildings. The resulting volume needed for fire flow reserve is 720,000 gallons.
Fire flows of 1,500 gpm for a two-hour duration are generally required in foothill areas,
equating to a storage volume requirement of 180,000 gallons. The resulting fire flow volume
must be stored in reservoirs located within the pressure zone or readily available by gravity
from storage located in higher pressure zones.
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For the District’s future system, the required fire flow storage volume for the Upper and Lower
Pressure Zones should be 720,000 gallons, while the foothill pressure zones should provide for
a fire flow storage volume of at least 180,000 gallons. Additional discussion is provided in

Chapter 7 regarding existing storage volumes within the District, compared to recommended
storage quantities.

Emergency Storage — A potable water supply is also required to meet demands during
emergency outage periods, when normal supply is interrupted. Such conditions may arise due
to power failure, pumping equipment or pipeline failures, or the need to take facilities out of
service for repair. The required emergency storage volume is a function of several factors
including the diversity of the sources of supply, redundancy and reliability of the production
facilities, and the anticipated length of the emergency outage.

The District’s potable water is obtained from wells owned by the District and leased from
private well owners. During supply shortages, additional water can be purchased from Eastern
Municipal Water District (EMWD). Interconnections between the City of Hemet’s and the

District’s water distribution systems allow for a transfer of water in either direction in
emergency situations.

The potable water storage requirements as published by the California Department of Public
Health in Title 22, Chapter 16 call for a minimum emergency storage volume in each pressure
zone equivalent to 1.0 times the average-day demand. For this Master Plan, emergency storage
in each pressure zone is equal to one maximum-day demand.

Total Water Storage - The minimum treated water storage capacity in the system available by
gravity flow to each pressure zone should thus be the sum of the following:

¢  Fire Flow - Additional storage to provide a fire flow equivalent to the maximum fire
flow in the pressure zone times the duration the flow rate must be maintained. Fire
flows of 1,500 gpm shall be maintained for two hours in the foothill zones and
school fire flows of 3,000 gpm must be maintained for four hours.

e Emergency - Minimum storage to provide water during periods when normal supply
is interrupted (i.e., loss of wells due to a power failure, pumping equipment or
pipeline failure, or facility removal from service for repair, or other outage) shall be
equivalent to the District’s maximum-day demand.
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Table 3-2 summarizes the above storage criteria using an average annual demand of 9,600 af as a
base.

Table 3-2 Water Storage Requirements

Storage Component | Actual (mg) | Recommended Current (mg)(b) Proj ected(iltgage 2020
Fire 2.34(a) 2.34(a)
Emergency 16.26 19.85

Total 12.19 18.60 22.19

(a) Assumes 3,000 gpm for 4 hours in the Upper and Lower Pressure Zones, and 1,500 gpm for 2 hours in each foothill pressure zones (with
the exception of Section 13).
(b) In the event of loss of the District’s wells (power failure), 69%+ of District’s supply from existing wells with backup generators.

The District has greatly increased source reliability by installing standby generators at District
and leased well sites to provide power during local or regional outages. Backup generators have
been installed at seven well sites and the Sprague Heights hydropneumatic system pumps. Four
of these generators are at well sites located in the Upper System, providing 4,290 gpm or 6.2
mgd of supply and the remaining three generators are at well sites located in the Lower System
providing 2,600 gpm or 3.7 mgd of supply. The combined source available to the District in the
event of a local power outage is 6,890 gpm or 9.9 mgd, sufficient capacity to meet average day
demands. In the event of an emergency, peak day and peak hour demands would be met by a

combination of source capacity from wells with backup generators and from existing storage
reservoir capacity.

Water Distribution System Sizing

The pipelines and transmission mains in the District’s distribution system shall be sized based on

the criteria described below for normal, maximum-day, maximum-day plus fire flow and peak-
hour demand conditions.

Normal Operation

Service pressures shall be maintained between a maximum of 90 pounds per square inch (psi)
and a minimum of 40 psi.

New tanks/reservoirs shall be placed so the overflow elevation is approximately 100 feet above
the normal upper service elevation of the pressure zone it is serving.

Hydropneumatic systems will be accepted only upon specific written approval by the District.

Velocity within distribution system pipelines shall not exceed 8 feet per second (fps). Head
losses within distribution system pipelines shall be limited to 3.5 feet per thousand feet of
pipeline.

e ———————————————— ]
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Maximum-Day Demand plus Fire Flow

The maximum velocity within the distribution system pipelines shall not exceed 15 fps. The
minimum allowable residual pressure at hydrants located in the immediate vicinity of the
simulated fire shall be 20 psi or greater.

L ]
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CHAPTER 4

WATER SUPPLY AND DEMAND

INTRODUCTION

The development of the District’s Water Master Plan in 1998, in part, was to fulfill several
objectives, as presented below.

e To determine an accurate, detailed distribution of existing water demands for
development and calibration of the District’s hydraulic model.

e To aid in the assessment of whether existing hydraulic capacity is currently available
and/or if deficiencies exist within the District’s distribution system.

e To provide a detailed distribution of future water demands for the hydraulic model
which represents future planned land uses.

e To aid in the assessment of future system capacity availability and/or deficiencies

within the existing distribution system based on the future development of planned
land uses.

This chapter describes the existing water supply sources, water production and use patterns for
the District, and how this data was used to estimate future water demands and needs. The
analysis of current and future demands was conducted for the area within the District’s main
valley service area, and does not include Garner Valley.

SERVICE AREA

The District’s service area encompasses a total of approximately 12,700 acres, and consists of a
mixture of residential development and agricultural uses, consisting mostly of citrus groves. The
District’s overall service area is shown on Figure 4-1, and is bounded on the north by Menlo
Avenue and Washington Avenue, to the east by the eastern boundary of Section 13 (R5S/IE), to
the south by the Santa Rosa Hills and to the west by the City of Hemet.

EXISTING SOURCES OF SUPPLY

The District currently serves its municipal and industrial (M&I or domestic) customers from two
main sources of supply. They are:

e Locally pumped groundwater
e  Water purchases from Eastern Municipal Water District (EMWD).

R B B B S S e S e ey i A S A e I S i Sy
R iitd A A AR A EEEEEEI——III——————

Chapter 4 — Water Supply and Demand Page 1



The Eggen Filtration Plant which treated water from North Fork, South Fork and Strawberry

Creek from 1982 to 1998 for domestic customers has been decommissioned and is no longer in
service.

The District also has emergency interconnections with the City of Hemet water system which are

normally closed. The following sections describe the historic use, rights and availability of these
supply sources.

Local Groundwater

The District pumps groundwater from two local groundwater basins known as the San Jacinto
and Hemet Basins. The San Jacinto groundwater basin is divided into several subbasins. Each
subbasin contains several production wells and is separated from adjacent subbasins by geologic
faults. The location of the subbasins and the District’s wells are shown in Figure 4-1. As
presented in Figure 4-1, those wells used for domestic supply (municipal and water exchange)
are located in the Canyon, Upper Pressure and Hemet South subbasins, with wells used to meet
agricultural demands generally located in the Hemet South and Upper Pressure subbasins. Figure
4-2 presents a graphic of the District’s total groundwater production (for both domestic and
agricultural usage), by basin and subbasin. The Canyon’s water storage capacity is limited
compared to the other subbasins; consequently, production is closely tied to the amount of
precipitation received each year. In years of high rainfall, runoff from the watershed quickly
replenishes the aquifer. This makes groundwater more available to the District’s wells than
during drought conditions when runoff is limited. Production from the Canyon subbasin
decreased during the drought years of 2000 — 2004, but picked up again due to increased rainfall
in 2005 and 2006. Dry years followed in 2007-2009 reducing production again. The much larger
Upper Pressure subbasin becomes the District’s main groundwater source during dry periods.

Of the 20 wells used to meet total demand, the District operates 13 wells for its domestic water
supply. These wells are located primarily in the northeastern portion of the service area, just
south of the San Jacinto River from which they are recharged. Over the last ten years, these wells
have produced an average of 10,357 acre-feet annually (afa) with 2007 seeing the highest
production at 11,533 acre-feet (af). Quantities of groundwater pumped by the District to meet
domestic and agricultural demands are depicted in Figure 4-3. As shown in Figure 4-3, the
majority of the groundwater pumped from municipal wells is used for domestic purposes,
although a small amount is consumed by agricultural customers.

The District has a one-for-one exchange agreement with the owner of M&M Well, located in the
District’s Upper Pressure Zone (1890 Zone) near Bautista Creek, and the McMillan (aka
Temecula Ranchos) well located in the Lower Pressure Zone (1814 Zone). Both of these wells
provide the District with additional domestic water. In exchange, the District provides
agricultural water to the owner of the McMillan citrus groves, located in the southeastern

portions of Bautista Canyon. Excess water produced from these wells is purchased by the
District for the domestic system.
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Diversions from San Jacinto River

Flow in the upper San Jacinto River is partially controlled by releases from Lake Hemet
Reservoir, a water supply/recreation reservoir located about 14 miles east of the District’s
municipal service area. The District releases water from Lake Hemet to the South Fork of the
San Jacinto River and then diverts the water for agricultural uses through the South Fork
Diversion Structure located approximately six miles downstream of the dam. Flows from two
tributary creeks, North Fork and Strawberry Creek, which join the South Fork of the San Jacinto
River further downstream, are also diverted by the District for agricultural uses. Water is
diverted from the creeks, measured by weirs or meters and delivered through pipelines and a
flume to agricultural customers. The locations of these diversion points in relation to Lake
Hemet Reservoir are shown in Figure 4-4.

The District has pre-1914 appropriative rights to the water captured, stored and released from
Lake Hemet Reservoir and diversions from Strawberry and North Fork Creeks. The District has
historically diverted water from the South Fork, North Fork and Strawberry Creeks, and utilized
it for both municipal and irrigation uses. From 2000 to 2009 surface diversions averaged about
2,400 afa. The amount of water available for diversion is dependent upon runoff from rainfall
events and available water previously stored in Lake Hemet Reservoir. Figure 4-5 illustrates the
amount of water diverted for domestic and agricultural purposes. During the drought years 2001—
2009 the average diversion was approximately 1,700 afa.

Lake Hemet Reservoir

The District has rights to divert, store and use all surface and subsurface water of the South Fork
watershed above Lake Hemet Dam. These rights were acquired in an 1887 agreement with the
Fairview Land and Water Company. Lake Hemet reservoir has a capacity of 12,775 acre-feet and
is owned and operated by the District for water storage and recreation. In a typical year, the
reservoir fills to or near capacity by January or February (depending on the severity of the winter
rainfall), and stays essentially full until the District begins controlled releases in June or July
(again depending on climatic conditions). The start of these lake releases is timed to correspond
to when runoff in North Fork and Strawberry Creeks declines, and releases from the lake are
needed to meet the high summer demands of the District’s agricultural users.

Based on historic data including lake levels, temperature, rainfall and releases from the lake, a
preliminary reservoir operations model was developed for the lake. Using historical data and
assuming a minimum allowable lake elevation (minimum pool) of 90 feet (actual minimum pool
of 94.25 feet occurred in November 1990), the long-term annual yield was calculated to be
approximately 2,000 afa.

e S T e e e T e e Ut ey I T OE
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Purchased Water from EMWD

Purchased water from EMWD can be delivered through several water system interconnects
within the District’s service area. Prior to 1992, the District purchased both local groundwater
and imported surface water from EMWD for both domestic and agricultural use. The EMWD
local groundwater is obtained from the “Fruitvale System” and the imported surface water had
been from the Colorado River. However, since 1992, with federal implementation of the Safe
Drinking Water Act (which required all surface water supplies used for domestic consumption to
be filtered), Colorado River water is no longer being imported into the San Jacinto Valley area.
Beginning in 2002, EMWD began importing surface water from Northern California through its
EM-14 connection with MWD, and is able to deliver irrigation water to the District's canal at
Marshall Avenue. The District's domestic water purchases are being supplied mostly by
groundwater from the Fruitvale System with some supplemental treated import water coming
from EMWD’s Hemet Water Filtration Plant. The District is entitled to a minimum of 336 afa of
EMWD’s Fruitvale System water at a special water rate (due to a 1972 agreement) and can
purchase additional groundwater as needed, provided that EMWD has adequate supplies to meet
its own demands (these additional supplies are purchased at EMWD’s normal water billing rate).
The Fruitvale Agreement will be retired when the valley-wide Water Management Plan currently
being drafted is implemented.

The amount of water purchased by the District from EMWD for domestic and agricultural
purposes is shown in Figure 4-6. Water purchases from EMWD averaged 1,991 afa over the last
ten years for domestic and irrigation. This figure includes imported raw water from Northern
California, which commenced in 2002, for the use of the District's agricultural customers.
Purchases for agricultural water gradually increased as drought set in, and reduced stream flow
and diminished production from District and customer wells limited local supply. Increased
rainfall later in the period allowed for reduced purchases.

Figure 4-7 shows the District’s total water production from 2000 through 20009.
WATER DEMANDS AND USE

The District’s total water demand for municipal and agricultural uses (domestic and irrigation) in
2000 was approximately 15,000 af, or an average of approximately 13.4 mgd. Based on the
District’s records, domestic water sales accounted for approximately 58.5 percent (8,788 af) of
the total demand with the remaining 41.5 percent (6,204 af) sold for agricultural irrigation. The
total amount of water billed to the District’s customers (domestic and irrigation) in 2009 was
14,021 af (12.5 mgd). Domestic sales comprised about 58.6 percent (8,212 af) of water billed
with the remaining 41.4 percent (5,809 af) sold for irrigation.

The number of District-serviced residential connections has increased from approximately
12,188 in 1998 to nearly 13,945 in 2009. Agricultural use has remained relatively constant over

the last ten years as older citrus groves have been replanted and continue to require District
water.

s ]
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Demand will vary considerably from year to year because of the effect of rainfall on water usage
patterns. Years with higher than normal precipitation totals will have correspondingly lower
water demands. This is especially true in the agricultural sector where demand over the last 10
years fluctuated between 4,637 afa and 6,449 afa due primarily to hydrology. Similarly, domestic
consumption in the same period fluctuated between 0.57 and (.74 acre-feet per year per service

connection. Water demand (both domestic and agricultural) and service connection data is
presented in Table 4-1.

Table 4-1 Summary of District’s Water Demand

YEAR END CONNECTIONS TOTAL TOTAL

(ACTIVE) DOMESTIC AGRICULTURAL TOTAL

DEMAND DEMAND DEMAND

Year Domestic Agriculture (afa) (afa)
1998 12,188 53 6,969 4,689 11,658
1999 12,248 58 8,472 5,855 14,327
2000 12,404 58 8,788 6,204 14,992
2001 12,629 56 8,917 5,249 14,166
2002 12,897 49 9,516 5,842 15,358
2003 13,247 45 8,922 4,637 13,559
2004 13,361 48 9,598 4,703 14,301
2005 13,659 48 8,581 4,735 13,316
2006 13,834 45 9,083 3557 14,640
2007 13,890 45 9,627 6,449 16,076
2008 13,929 45 8,670 5,501 14,171
2009 13,945 46 8,212 5,809 14,021

Data obtained from billing records

The increase in the number of domestic service connections over the last ten years corresponds
to an average-annual growth rate of approximately 1.15 percent per year. Based on total
domestic water demand in 2007 of 9,627 af, domestic consumption averaged about 0.7 afa per
service connection. Assuming there are 2.86 people per service connection, the average per
capita consumption rate was approximately 0.24 acre-feet per capita per year (af/cap/yr), or
about 215 gallons per capita per day (gpcd). The District’s 26 agricultural customers receiving
raw water from the canal used an average of 227 afa in 2007. Agricultural customers supplied

potable water from the domestic system consumed an average of 28 afa. There were 19 of these
pressure-ag accounts in 2007.
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PROJECTED WATER DEMANDS

Domestic connections in the District are anticipated to increase at a rate of approximately 1.15
percent per year, with build-out projected to occur past 2050. Agricultural water use is expected
to decrease slightly as irrigated land converts to urban use. The number of irrigation connections
decreased from 58 in 2000 to 46 in 2009 due to a decrease of about 30 irrigated acres and
changes in ownership and consolidation of some parcels. However, since a significant portion of
the acreage planted in citrus today is comprised of new plantings and some is contained in
agricultural preserves, it is expected that the demand for irrigation water will exist through 2030.

Table 4-2 shows the expected population growth within the District’s service area over the next

20 years. A factor of 2.86 persons per service connection was used to calculate the number of
people served.

Table 4-2  Population - Current and Projected
2010 2015 2020 2025 2030

Service Area Population 40,340 42,715 45,228 47,889 50,707

Based on 2.86 persons per service connection — 2000 US Census

Single Family

Most of the District’s growth has occurred in the single family residential sector. As mentioned
above, water use per service connection in 2007 was 0.7 acre-feet per connection, or 215 gallons
per capita per day (gpcd). The number of service connections is projected to grow at a 1.15 %
growth rate through 2030 with most of that growth in the single family residential sector. The
goal of the District is to reduce residential consumption to 165 gpcd by 2020 through
conservation programs for a savings of 13,800 acre-feet over the 13-year period.

Multi-Family

The multi-family sector includes mobile home parks, apartments, retirement homes, and other
housing that has more than one family using water from a single service connection. This sector
has the second highest domestic water demand behind the single family residential sector,
however its per capita water use is lower due to a minimal need for outside watering. Savings
can still occur with installation of low-flow shower heads, water efficient toilets and household
appliances, and through drought tolerant landscaping and efficient irrigation by the apartment
owner. The District’s goal is to reduce water consumption in this sector by 85,000 gallons per
year per service connection by 2020.
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Commercial
The commercial sector is comprised of supermarkets, car washes, retail stores and businesses.

This sector is not a large water user segment, however the District needs to continue its audits of
establishments to ensure water fixtures are efficient and in good repair.

Industrial

There are only three industrial accounts in the District’s service area, none of which are large
users of water. No significant demand impacts are projected from this sector.

Institutional/Government

Schools, churches, special districts, fire stations, governmental offices and other public buildings
are included in this sector. Water use per service connection in this sector is the highest of all
domestic categories due to extensive landscaping, particularly at the schools. More efficient
irrigation practices could save at least 75 acre-feet (25 million gallons) per year. The District

needs to concentrate its efforts on educating public administrators in sound water management
practices.

Landscape

Shopping centers and other large commercial and retail developments have service connections
dedicated to landscape irrigation only, with each retail space metered separately. Although the
amount of water used in this sector is less than 50 acre-feet per year, savings can still be realized

by adjusting sprinklers to prevent overspray onto hardscaped areas and fine-tuning timer cycles
to prevent runoff.

Agriculture

Irrigation of citrus groves places the greatest demand on District agricultural supplies. The main
supply is untreated runoff from local streams and water that has been stored in Lake Hemet
Reservoir, both of which are delivered via gravity through a canal network to farmers. When
stream water disappears in the summer, water from wells that cannot meet domestic water
quality standards is delivered to the canal for distribution. Water from domestic sources
contributes to canal supplies on an as-needed basis. Imported water from the State Water Project
is also purchased from EMWD to stretch the District’s local supplies in times of drought.
Delivered canal water from all sources averages over 4,942 acre-feet per year.

Several farmers, due to location, are not able to take delivery of water from the canal system and
must be served from the domestic distribution system. This demand totals about 527 acre-feet

per year and is charged at a higher rate due to the cost of obtaining and treating high quality
domestic water.
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Local farmers are using the latest irrigation technology to minimize their costs. Consequently,
future water savings from this sector are expected to be minimal. A decrease in water use will
only occur when agricultural land is taken out of production. However, when this occurs, the

same land will most likely be developed into housing units, creating new demand in the domestic
water sectors.

System Losses

The above discussion addresses water that is metered by the District as it is used by the
customer. There are other demands on both the domestic and agricultural systems that cannot be
metered, but can be estimated. These include leaks in the sides and bottom of the concrete
irrigation canals, evaporation from uncovered canals, meter inaccuracies, unscheduled
shutdowns of customer canal pumps, and daily canal run changes. In the domestic system,
leaking pipelines, service lines and meters are sources of water loss, along with flushing of dead-
end mains, flushing newly constructed and disinfected mainlines, unmetered storage tank
overflow, and unauthorized connections. The magnitude of these losses is the difference between
the amount of source water produced and acquired by the District and the amount sold, or billed,
to the customer. From 2000-2009, this loss averaged 1,453 afa or about 10.0 percent of sales (9.1
percent of production).

A significant portion of these losses comes from the operation of the irrigation canal system. The
losses stem from the difference between the amount of source water put into the canal and the
amount that is actually delivered to the customers. As mentioned earlier, there are many causes
of water loss in the canal system, but the largest occurs during daily run changes when canal
water is dumped to the river so that turnouts to the farmers can be adjusted for the new run. In
2007, daily runs averaged about 4,200 gpm over 264 days of operation. Assuming it takes 2-3
hours to adjust the turnouts, approximately 1.5-2 af would have exited the canal each time the
runs were changed. Some farmers schedule water for several days at a time, so runs are not

changed every day. However, the loss of water from the canal in 2007 can be estimated at 300-
400 af (assuming 200 run changes).

To emphasize this point, improvements have been made. In 2008, the loss from the canal system

dropped from 14.5% to 8.8%; in 2009, the loss had dropped to 4.3%, a savings of over 400 af
and 200 af, respectively.

Domestic system losses are decreasing as well. The ten-year average is 10%, while for 2009, the
loss was 8.6%. Table 4-3 presents customer demand and system losses. This total demand
equals the total amount of water produced from the District’s three sources of supply.
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Table 4-3 Customer Demand & System Losses (acre-feet)

Customer Demand
Agriculture :
Year . System Losses Total Production
Domestic Pressure Ag Canal
(Domestic System) | (Raw Water)

2000 8,788 760 5,445 1,219 16,212

2001 8,917 653 4,595 1,525 15,691

2002 9,516 616 5,226 1,408 16,766

2003 8,922 527 4,110 1,562 15,120

2004 9,598 416 4,287 1,308 15,609

2005 8,581 408 4,327 1,336 14,653

2006 9,083 463 5,095 2,007 16,647

2007 9,627 537 5913 1,567 17,643

2008 8,670 473 5,028 1,387 15,558

2009 8,212 415 5,394 1,212 15,233
Average 8,991 527 4,942 1,453 15,913

Data obtained from billing & production records

Future water demands will be determined by several factors including the rate at which urban
development will replace agricultural land, and conservation efforts employed by the District in
response to the States 20 by 2020 Water Plan. The States 20 by 2020 Water Plan (Senate Bill X7
7) sets forth a goal to achieve a 20 percent reduction in urban per capita water use by 2020.
Urban water suppliers are required to increase urban water efficiency and maximize conservation
efforts between 2010 and 2020 and beyond with an interim target of 10% by 2015. The District
should conduct an in-depth analysis on water usage, target levels and conservation plans when

preparing their 2010 Urban Water Management Plan. Table 4-4 estimates future water demands
through 2020 without this reduction.

Table 4-4  Estimated Future Water Demands (including system losses)

Year

Annual Domestic Water
Production Requirements
(acre-feet)

Total Annual Water Production
Requirements
(acre-feet)

2007-2009@

8,836 16,145
2010 9,500 16,400
2015 10,600 17,100
2020 11,700 17,700

(a) Since annual demand fluctuates significantly because of hydrology, an average of the last 3 years was used
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DEVELOPMENT OF DEMAND PEAKING FACTORS

Demand factors are used to calculate the water demand expected under varying future demand
conditions. The resulting demand conditions are then used to evaluate and size transmission and
distribution pipelines and storage facilities, and to define water supply needs. This section will be
used to evaluate the adequacy of existing facilities and to size system expansions and upgrades.
Typical factors needed to evaluate compliance with these criteria and to complete system master

planning include the average-day to maximum-day demand factor, and average-day to peak-hour
demand factor.

Maximum-Day Demand Factor
Using data from telemetry, operator logs and the 1998 Master Plan, a maximum-day demand
factor of 1.9 times the average-day demand will be used to project future demand for the

domestic system. The average-day demand in 2009 was 22.5 afd. Therefore, the maximum-day
demand in the domestic system was 42.8 afd.

Agricultural peak-day demand occurred on September 1, 2006, when 10,600,000 gallons were
delivered to irrigation customers.

Peak-Hour Demand Factor

Storage and conveyance system facilities must also be able to meet the anticipated peak-hour
demand. To quantify the District’s actual peak-hour demands, water delivered from all potable
water sources, including storage tanks, needs to be recorded on a continuous or hourly basis. The
District has a complete Supervisory Control and Data Acquisition (SCADA) system which
monitors daily and hourly production for all of the District’s water sources and records storage

tank levels. The domestic system operators also keep detailed daily logs of storage tank levels
and well production.
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CHAPTER 5

WATER CONSERVATION PROGRAM

INTRODUCTION

This Chapter evaluates the existing water conservation efforts of the Lake Hemet Municipal
Water District (District) and outlines the framework of a proposed long-term water conservation
program and the potential water savings which would result from the District’s implementation
of such a program. Water conservation can be defined as practices, techniques, and technologies
that improve the efficiency of water use. Increased efficiency can extend the use of locally
available water resources, freeing up existing water supplies for other uses. Although
restrictions on water use can be a useful emergency tool for drought management or service
disruptions, water conservation programs emphasize lasting day-to-day improvements in water
use efficiency. In the event of water shortages, agencies with broad-based water conservation

programs are typically able to mitigate short-term and long-term effects better than those
without a conservation program.

It should be noted that the degree of sophistication for a water conservation program suitable for
a particular water agency is dependent on several factors which reflect the potential value and
magnitude of water savings available to the water purveyor. These factors include type of water
sources, geography and climate, water use characteristics, cost of water, location relative to
other water systems, and number of customers. Since the District has already implemented
several water conservation measures, it does not appear that the District would realize large
additional benefits compared with the high costs of implementation of a more detailed water
conservation program. However, the District’s implementation of the broad-based water

conservation program discussed in this Chapter will be an important component in the District’s
ability to serve future water demands.

SUMMARY AND RECOMMENDATIONS

The recommended water conservation program developed for the District expands on the
existing efforts of the District and is comprised of the following components:

e Water Conservation Coordinator — a District staff person should be designated as
the Water Conservation Coordinator, responsible for implementing the Water
Conservation Program and monitoring its results. The overall goal of the Water
Conservation Coordinator is to keep the concept of water conservation directly in
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the minds of the public to ensure efficient water use on a day-to-day basis,

regardless of water supply, and to reduce public reaction time given the onset of a
drought or emergency situation.

In addition, the Water Conservation Coordinator should also keep the District

appraised of any new laws or ordinances which require existing or new customers
to install water saving devices.

e  Minimal Retrofit Kit — the District should make available a water conservation
package to its existing customers containing a shower flow restrictor and two toilet
tank leak detection dye tablets. This package should be available at the District

office and advertised as an insert to the resident’s monthly water bill at least twice a
year.

e  Public Information and Education — the District should expand its current public
information/school education program including the distribution of water
conservation brochures, presentations to local schools and community groups and
reminders on water bills regarding efficient water use. The level of effort given to
the program will vary year-to-year based on the availability of water supplies;
however, continuing public education is essential to a successful Water
Conservation Program and this effort must be maintained.

e Metering — the District should continue to meter all new connections, all residential
and agricultural users, as well as dam releases and stream diversions.

e  Water Audit/Leak Detection — the District should continue to perform a rough
water balance of the system annually, comparing total quantities of water sold with
total quantities of water produced. If water losses in the system are estimated to be
equal to or higher than ten percent, a comprehensive water audit of the distribution

system should be performed as described in Chapter 10, “Operations &
Maintenance and Other Special Programs”.

e  Water Rates — the District should continue to develop a water rate structure to

encourage efficient water use, and require customers to pay for every drop of water
which is used.

*  Drought Contingencies — the District should continue to refer to its adopted Water
Shortage Contingency Plan for instructions and guidance during years of water
shortage, and review drought contingency plans on a biennial basis.
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e Tier S Customer Outreach — The District’s domestic water customers purchase
potable water on an inclining block rate structure (i.e. tiered rate). The “tiers” were
structured on a bell-shaped curve nomograph based on usage. Tier 1 corresponds to
the 10™ percentile by volume; Tier 2 = 30" percentile, Tier 3 = 70™ percentile, Tier 4
=9qth percentile, and Tier 5 represents the highest water users (e.g. top 10%).

It is recommended that District staff contact 10% (i.e. approximately 120 customers
per year) of the District’s highest use (e.g. Tier 5) customers (e.g. Tier 5 customers)
to offer friendly assistance to help these customers reduce their water consumption.

e Automatic Meter Customer Profiles — The District recently installed automatic
meter read (AMR) equipment on approximately 580 services on Florida Avenue and
Stetson Avenue. Many of these services are commercial accounts. The AMR
meters have the ability to trend the customers usage every few minutes throughout a
24-hour period. Graphs of the usage can be printed for the customer’s use.

It is recommended that District staff review approximately 100 (1 in 5 or 1 in 6) of
these accounts each year to look for leaks. If the graphs depict no period of zero
usage within a 24-hour period, it is likely the customer has a leak on their property.
“Mail Merge” in Microsoft Word can be utilized in conjunction with the District’s

billing software to generate a friendly form letter notifying said customers of a leak
on their property.

The estimated water savings associated with implementation of the proposed water conservation
program is about 500 acre-feet annually (afa). It is estimated that if the District implements this
water conservation program immediately, the potential savings could be realized within the next
several years. The Water Conservation Program is a critical element to meeting the District’s
future water demands and reducing the District's projected future water supply requirements.

CONSERVATION MEASURES

The District's water conservation program should include the following basic water
conservation measures:

e public information and education programs to promote water conservation and to
assist residential and commercial customers with conservation practices;

e  cost-of-service based water rates;

e reduction of unaccounted-for water through metering and accounting of water use,
routine meter testing and repair, and distribution system leak detection and repair;
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e adopted water contingency plan, used to provide guidance and instruction during
years of water shortage.

This section presents comprehensive descriptions of the water conservation measures listed
above. Much of the information presented here was collected through a comprehensive review
of pertinent manuals and reports from the Department of Water Resources (DWR), American
Water Works Association (AWWA), American Public Works Association (APWA), and
various other published literature.

Public Information/School Education

Public information and school education programs aim at developing an efficiency ethic among
water users by increasing the public's awareness of water use. Many consumers have no
knowledge of their water source, supply capacity or availability. Public information and school
education programs can motivate consumers to purchase and install water-saving devices, to
participate in District programs, such as installation of retrofit kits, and to use water more
wisely, eliminating habits, plumbing, or procedures which waste water. The District should be
active and responsible in developing and maintaining these programs. The District should also
look for opportunities to work with and assist school education programs regarding water
conservation activities.

There is a wide variety of items which can be used to educate the public on water use and the
need to conserve. [tems such as brochures, guidebooks, movies, slides, posters, and buttons can
be utilized to convey information on where water is wasted and how it can be conserved. These
items can be obtained from DWR and other agencies such as the Water Education Foundation at
very low costs. These items can then be made available at the District's office, distributed to the
public as bill inserts, and supplied to schools.

The water savings resulting from a public education program are difficult to quantify but have
been estimated by DWR and others as follows:

Short-Term Long-Term

Type of Use Reduction Reduction
(%) (%)
Residential-Interior 5.0 5.0
Residential-Exterior 50 10.0
Commercial 5.0 75
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A public education program can be one of the most effective means of reducing urban water use.
Considerable water savings are attainable with only minor habit changes or assistance from the
general public. For example, because most residential landscapes in California are typically
overwatered by 20 to 40 percent, a public education program on proper watering techniques can
significantly reduce exterior water use. Furthermore, a public education program can
permanently improve water use habits. As a consequence of inclining public awareness, citizens
will also tend to better identify and promptly report possible leaks in the water system.

Metering

The installation of water meters, working in conjunction with an appropriate rate structure, is
probably the most effective conservation measure currently available to water purveyors. The
effect of metering on residential water is closely linked to the pricing of water, which is
evaluated in greater detail in subsequent sections. The fundamental principle which governs the
effect of metering is that consumers will make more efficient use of water if it is priced on a per
unit basis rather than a flat rate. The effect of metering is also highly dependent on the rate
structure used and the local climate. If water rates are too low, then the effect of metering may be

insignificant because consumers will not notice a significant change in their water bills and have
no incentive to conserve.

Revised Rate Structures (Pricing)

By increasing unit rates, varying rates with respect to quantity or season, or some combination,
consumers will instinctively reduce water consumption in order to reduce their water bills. The
goal in pricing water should be to recover water costs of production, treatment and distribution in
proportion to quantity/capacity requirements imposed on the District by its customers. A brief
description and evaluation of conservation potential for each of the most commonly employed
rate structures is given below. The District currently has an inclining block rate (tiered rate)
structure in place.

Flat Rate - fixed rate regardless of quantity used, offers no incentive to use water
efficiently.

Uniform Rate - one unit rate for all water use, provides some incentive to conserve.

Decreasing Block - unit rates decreased as quantity of use increases, offers little

incentive to conserve since cost reduction is proportionately lower than water use
reduction.

Inclining Block (Tiered Rate) - unit rates increase as quantity of use increases, provides

good incentive to conserve since cost reduction is proportionately related to a reduction
in water use.
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Seasonal - high summer rates designed to return capital costs of facilities in proportion to
peak demands, low winter rates designed to recover only variable operation costs,
provides high incentive to conserve in peak season to avoid large water bills.

Water-Saving Devices

The use of water-saving household devices is, by far, the most common and well-known water
conservation measure employed by water utilities and their customers. There are various laws,
codes, and ordinances which now require the installation of low-flow showerheads, low-flush
toilets and self-closing faucets in new construction. Most new appliances such as clothes washers
and dishwashers are also now built to be more water-efficient.

In 1992, a new State ordinance under Assembly Bill No. 2355 went into effect which requires
that all new buildings constructed in the State use ultra-low-flow toilets which use no more than
1.6 gallons of water per flush.

In addition, many water utilities have conducted campaigns to retrofit existing households with
water-saving devices by offering free water conservation kits. These kits typically include

shower-flow restrictors, water displacement bags for toilets, and dye tablets to identify toilet
leaks.

The effectiveness of kit distribution programs and the potential water savings associated with
each device are related to the number and type of installations. The water savings associated

with the installation of various household devices based on review of the findings from DWR
studies are as follows:

Water Savings
Per Device
Device (gallons/day)
Shower Flow restrictor 6.3
Toilet Tank Displacement Bags 4.2

Ultra-Low-Flow toilets 12.0
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Water Audit

A water audit is a process of accounting for water use throughout a municipal water system. The
main objective of an audit is to identify and quantify the Unaccounted-For Water (UAW) in a
municipal water system. UAW includes both authorized (firefighting, main flushing, public use,
efc.) and unauthorized (inaccurate meters, leaks, thefts, efc.) uses. Once UAW is estimated,
appropriate corrective actions, such as meter replacement or leak detection programs, can be
taken. A water audit also helps the utility gain a better understanding of water use patterns so that
areas with good potential for conservation can be identified.

A water audit is a relatively straightforward process. Production records are compared with
consumption records to locate and quantify UAW within the system. The audit may identify
broken water mains, illegal connections, and broken or inaccurate water meters or system leaks.
While the audit process itself does not save water, UAW in the system can be reduced to about 5
to 10 percent of total production. Minimizing UAW will save the cost of producing, treating, and
distributing this previously "lost" water. Much of the benefit from a water audit will be realized

through a subsequent leak detection program. Audits should be conducted on an annual or
biannual basis.

Leak Detection and Repair

Leak detection and repair is a systematic method of locating and repairing leaks in pipelines,
valves, and meters. Leaks are detected either visually from the surface (usually wet spots or
depressed pavement) or with the aid of sonic equipment which uses sensitive microphones to
"listen" for leaks. In addition to the traditional equipment which includes a hand-held

microphone and headphones, there are now sophisticated computerized systems which can
pinpoint leaks more precisely.

Water losses due to leaks in a municipal water system can be significantly reduced through a
leak detection and repair program. DWR reported that statewide averages indicate that 50
percent of all UAW in California water systems is due to leaks and 32 percent of the leaks
would be cost-effective to repair. DWR recommends a leak detection program if UAW is
greater than 13 percent or if leaks alone account for more than 10 percent of total production. In
metered systems, a leak detection program should be preceded by a water audit. Depending on
system size, condition of mains, and available resources, a leak detection program can range

from a onetime limited effort with concentration on suspected trouble areas, to a continuous
survey conducted by a full-time crew.
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Drought Contingency Measures

During extended dry periods or water shortage emergencies, the District could potentially
experience a water supply deficiency unless the total water demand can be reduced. Drought
contingency conservation measures could be implemented by the District to reduce overall
water demands, including voluntary reductions in water use though public awareness
campaigns, bans on exterior use, water rationing and fines for excessive use. The severity of the
water shortage will dictate drought contingency measures which will be implemented. The
District adopted a Water Shortage Contingency Plan in April 1992 which identifies both trigger
levels and actions for a five-stage Drought Management Plan.

In addition to using its adopted Water Shortage Contingency Plan, the District should also seek
to participate in cooperative drought planning efforts with other water agencies in the Valley to
maximize use of local water resources during drought conditions. Although it is not feasible for
all agencies to adopt one plan, it is appropriate that all the agencies share planning methods and
programs (particularly in the public education area) to ensure that the communities benefit
equally from available media opportunities and messages.

EXISTING DISTRICT PROGRAM

Although the District does not have a formal water conservation program at this time, some of
the measures discussed in the previous section are currently practiced by the District. The

following paragraphs give brief descriptions of those measures currently practiced by the
District and their effectiveness.

School Education /Public Information

The District currently only makes a few formal presentations to schools and service groups each
year. During the 1987-1993 drought, the District was extremely active in educating the public
on water conservation issues. The District’s presentations were very informative and helped to
increase the public's awareness regarding water use, water supply issues and the need to practice
conservation. Furthermore, the District developed a brochure entitled, "Every Drop Counts"
which describes relatively easy ways for the consumer to save water in the bathroom, in the
kitchen and laundry, and outside. The brochure was distributed at formal presentations, was
available at the District office, and has been used in the past as a bill stuffer. In recent years,
following the end of the drought, the number of District presentations to the public has

decreased. These school education/public information activities and presentations should be
reinstituted.
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Metering

All municipal water services in the District's distribution system are metered. As noted
previously, metering is the most effective water conservation method currently available to

water purveyors. In addition, the District has a meter maintenance/replacement program for
improperly operating meters.

Leak Detection and Repair

The District currently does not have a formal leak detection and repair program; however, in the
early 1990s, the District checked 20 miles of their distribution system for leaks using an
ultrasonic leak detector, and no leaks were found. Typically, leaks are detected either visually or

from large differences in production and sales records. These leaks are then further investigated,
located, and repaired.

As part of a collaborative effort with the State, the District has developed a “Leaky Pipe
Program” to replace old, domestic distribution system lines that are leaking throughout the
District. Existing steel pipelines, the majority of which are in excess of 40 years old and have
deteriorated due to age and corrosive soils, were identified on an application to the State for
financial help to fund this program. In 1998, the District’s application for a loan for
approximately $4 million at an interest rate of 4% over a 20-year period was approved by the
State. Similar funding opportunities should be considered for future improvements.

Currently, the District is anticipating a $23 million capital improvement program to replace
aging infrastructure over the coming decade. Approximately $7 million worth of system
improvements are planned for the next 3-5 years.

Rate Structure

On March 19, 2009, the District adopted a new increasing block rate (tiered rate) structure for
residential users. The tiered rates were subsequently increased again on February 18, 2010.
With the new rate structure, the user is charged more per unit of water as consumption
increases, providing incentive to conserve, since the additional charge is directly proportional to
water use. The rate structure for single family homes is as follows:
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Current Residential Water Rates
Water Usage Commodity Imported Capital

Per Monthly Charge Water Improvement Total

Tier| Billing Period (no change) Surcharge Surcharge S/HCF
1 0to 7 HCF $1.848 $0.221 $0.090 $2.159
2 8 to 13 HCF $1.867 $0.225 $0.090 $2.182
3 14 to 25 HCF $1.894 $0.245 $0.090 $2.229
4 26 to 38 HCF $1.922 $0.305 $0.090 $2.317
5 > 39 HCF $2.013 $0.385 $0.090 $2.488

Drought Contingency Measures

During the 1976-77 drought, the District aggressively promoted water conservation and reduced
the bi-monthly minimum quantity from 1,000 cubic feet to 750 cubic feet per month. As a result
of the District’s action and an increase in the public’s awareness to conserve, the District's per
capita water use decreased dramatically during 1977.

In early 1991, during what turned out to be the 1987 to 1992 6-year drought period, EMWD
implemented Phase 1 of a five-phased water conservation plan (based on Metropolitan Water
District’s five-stage plan) for all water users and water service purveyors within EMWD’s
service area. Phase 1 was a voluntary program with a goal of reducing individual water use by at
least ten percent. In response to the ongoing drought, the District also voluntarily adopted a
Drought Management Plan in January 1991. The District's Drought Management Plan
established a five-stage drought program with various trigger levels and corresponding goals for
reducing demands. In February 1991, faced with a fifth consecutive year of statewide drought
conditions, EMWD entered Phase I1I of its program which required all of EMWD’s customers,
including the District, to reduce water demands by a minimum of ten percent. In response, the
District certified Ordinance No. 84 implementing Stage III of its Drought Management Plan
which has a total District water demand reduction goal of 20 to 30 percent and includes
mandatory water use restrictions and fines and penalties for non-compliance. The Board
rescinded Stage I1I of the Drought Management Plan in May 1992.

In April 1992, in response to requirements by DWR, the District adopted a Water Shortage
Contingency Plan as an amendment to the District’s Urban Water Management Plan. The Water
Shortage Plan incorporates the District’s Drought Management Plan and provides overall
discussion on the District’ water supplies and worse case water supply scenarios.
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RECOMMENDED WATER CONSERVATION PROGRAM

In 1985, the District prepared an Urban Water Management Plan (UWMP) to satisfy the
requirements of DWR. In accordance with the requirements of an UWMP, the District was also
required to develop a Water Conservation Plan. The District’s UWMP was last updated in 2005
and must be updated again prior to June 2011.

The following section describes the recommended water conservation program, developed for
District implementation. The proposed water conservation program is based on previous work
prepared for the District, expands on the District’s existing water conservation efforts and
includes several new water conservation measures selected for implementation by the District.
A brief description of each of the water conservation program components is described below.

Water Conservation Coordinator

A District staff person should be designated as the water conservation coordinator, responsible
for implementing the water conservation program and monitoring its results. The time required
per week for the Conservation Coordinator will vary year to year depending on the water supply
outlook for that year; generally maintaining minimal effort on the water conservation program
during wet hydrologic periods and maximum effort during years of water shortage. However,
the overall goal of the Water Conservation Coordinator is to keep the concept of water
conservation directly in the minds of the public to ensure efficient water use on a day to day
basis, regardless of water supply and to reduce reaction time given the onset of a drought.

Minimal Retrofit Kit

The District will make available a water conservation package to existing customers. The
package will include the following items:

* One shower flow restrictor
* Two toilet tank leak detection dye tablets

The package will be available at the District office. Availability of these retrofit packages will
be advertised by placing an insert into the resident's monthly water bill at least twice a year and
through the District's public information and education program.

.. _________________________________________________________________]
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Public Information and Education

The District should reinstitute and expand its current public information/school education
program. By maximizing the public’s awareness of the needs and methods for conserving water,
water use in all customer classifications can be reduced at a small cost. Furthermore, a
comprehensive public information program is essential to the overall success of a water
conservation program because it increases the effectiveness of most other conservation efforts.
Information on proper landscape watering and water-saving devices or appliances should

receive top priority due to the hot, dry summer climate and the exterior water use on the
residential lands in the service area.

This recommended measure includes two components: (1) public information and (2) education.
The proposed public information measure would include the distribution of water conservation
brochures and bill stuffers such as the District's "Every Drop Counts" brochure and a speakers
bureau which would conduct presentations for local community groups and organizations. In
addition, during the Spring, reminders on proper landscape watering such as recommended
watering schedules should be added to the District’s monthly water bills. The water education

program should target school children by providing teacher training workshops and conducting
in-school water conservation assemblies.

The level of effort given to keeping the concept of water conservation in the public’s mind will
vary year to year based on the availability of water supplies. However, public education is
essential for a successful water conservation program. In general, the more educated the public

is regarding efficient water use, the easier it will be for the public to react during critical water
shortages.

Metering

The District should continue to meter all new connections to encourage efficient water use and
to help maintain a proper accounting of water supplies.

Water Audit/ Leak Detection Program

For a distribution system water audit, the District should compare the amount of water
produced, to the amount of water used by its customers on an annual basis. If water losses in the
system are estimated to be in excess of ten percent, the District should conduct a comprehensive
water audit of the distribution system. The comprehensive water audit should include field

investigations and testing of representative residential meters for under- or over-registration and
inspection of controls and master meters.

S —
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In conjunction with the water audit, the District should also proceed with initiation of a formal
leak detection and repair program for the distribution system as recommended in Chapter 10,
“Operations & Maintenance and Other Special Programs”. In addition, because many of the
District’s pipelines are old and of varying condition, it has been recommended that the District

implement a pipe replacement program, annually setting aside funds to replace a prioritized
listing of aging pipelines each year.

Inclining Block Rates (Tiered Rate)

The District should continue to use an inclining block tiered rate structure designed to
encourage conservation. Additional discussion is provided in Chapter 10.

Drought Contingency Measures

The District should continue to refer to its adopted Water Shortage Contingency Plan for
instructions and guidance during years of water shortage. The existing plan should be updated
within the coming year to account for recent changes in the District’s overall water supply
strategies including implementation of the anticipated Groundwater Management Plan.

ESTIMATED SAVINGS AND IMPLEMENTATION SCHEDULE

The recommended Water Conservation Program is an expansion of the District’s current
program and could be implemented at any time. The estimated water savings from
implementation of the entire Water Conservation Program is about 500 afa. Combined with the
estimated 500 afa savings from the District’s Leaky Pipe Program, the total estimated reduction
in demand is estimated at 1,000 afa. It is recommended that the District implement the Water
Conservation Program immediately to realize the potential 500 afa savings. Because the Water
Conservation Program has been identified as a 500 afa reduction to the District's projected
future demands, the implementation of the program is critical to meeting the District's future
water supply requirements.
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CHAPTER 6

HYDRAULIC MODEL

INTRODUCTION

This chapter presents an overview of the methodology used for updating and calibrating the
hydraulic network model of Lake Hemet Municipal Water District’s (District) existing potable
water distribution system. Engineering Resources of Southern California, Inc. (ERSC) updated
the hydraulic model of the District’s water distribution system to include all pipelines within the
system, allowing computer simulations of various current and future flow conditions through the
District's water distribution facilities during the following demand conditions:

e  maximum-day

e peak-hour

e  maximum-day plus fire flow conditions
e impacts of projected demands

Using existing maps showing the location and sizes of the District’s wells, storage tanks,
transmission mains, distribution pipelines, and zone breaks, ERSC updated the hydraulic
network model to represent the District’s current distribution system.

DESCRIPTION OF MODEL

H20NET was the hydraulic modeling software used to represent the potable water system. This
computer simulation model transforms information about the physical system into a
mathematical model that solves for various flow conditions. For each set of specified demands,
the computer model generates information on pressure, flow, velocity and head loss which is
used to analyze the system performance and to identify system deficiencies. The model can also
be used to verify the adequacy of recommended or proposed system improvements.
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The original model of the water distribution system was a skeletonized network of nodes and
node-connecting elements and was constructed by assigning nodes at each major street
intersection (1/4 mile sections) and at locations where pipeline diameters changed. Nodes were
added at locations where there was a significant water demand or supply (e.g., fire hydrants,
pump stations, reservoirs or wells). Nodal input for the model consisted of information on
elevation and demands at a given location. Pipelines connecting the nodes consisted of
information on pipeline lengths, diameters and friction factors.

To update the hydraulic model, ERSC incorporated all waterlines within the District’s
distribution system into the model; this included distribution pipelines 2-inches in diameter
through transmission pipelines 20-inches in diameter. The end product is a model with over 200
miles of interconnecting pipeline. The resultant is a model that not only simulates flow and

demand characteristics along major streets within the City, but through residential neighborhoods
as well.

MODEL INPUT DATA AND ASSUMPTIONS

To meet the objectives of this project, a complete model was developed to evaluate overall
system performance and determine the required capital improvements. The level of accuracy of
the input data, model assumptions and model calibration were consistent with these objectives.

The following data reflects the methodology used to create the hydraulic model and includes the
updates that ERSC has made.

Nodes: Input data for each node in the water distribution system model consists of an elevation
and a gallon per minute (gpm) demand. The elevation of each node was determined in the
original model by using a digital United States Geological Survey (USGS) 7.5 minute quad sheet
of the District's service area. This digital map was used to overlay the model and elevations read
directly from the map, providing for a high degree of accuracy in the model. This map provided

a contour interval of ten (10) feet. Point elevations for use in the model were interpolated
between topographic contours.

With the addition of the interior pipelines, nodes were added at the ends of all cul-de-sacs and at
every street intersection. The elevations used for these nodes were interpolated from the existing
nodes within the system, by referencing United States Geological Survey (USGS) 7.5 minute
quad maps and from spot elevations from virtual globe software.

Demand information was obtained from the District’s 2007 billing records. This information
listed the bimonthly meter usage of the 14,144 customer accounts and sorted the data into a
minimum and maximum bimonthly usage, an average bimonthly usage and a yearly usage total.
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For each account, a street name and number was provided which ERSC used to compile a list of
each account’s pressure zone, by identifying the location of each address within the distribution
system. This provided a yearly demand by pressure zone, from which an average daily demand
and a gallon per minute demand for each pressure zone could be obtained. Table 6-1 lists the
average-day demand and the projected maximum-day demand for each of the pressure zones.
The demands for each pressure zone were entered into the model and distributed evenly amongst
the nodes in that zone, except for the 20 largest users within the system, which were entered
separately. Figure 6-1 illustrates the location of the 20 largest users within the District and their
corresponding gallon per minute usage.

Table 6-1 Lake Hemet Municipal Water District Demands 2007

Pressure Zone Average-Day Demand Maximum-Day Demand
(gpm) (mgd)
Bee Canyon Booster System 1 0.003
Bee Canyon Tank System 28 0.077
Brix System 16 0.044
Big Springs System 11 0.030
Cunningham System 48 0.131
Lower Skycrest System 32 0.088
Lower Sprauge Heights System 104 0.285
Lower System 3,847 10.525
Middle Skycrest System 5 0.014
Oakland/Menlo System 63 0.172
Pachea System 26 0.071
Section 13 System ‘ 1 - 0.003
Upper Sprague Heights System 57 0.156
Upper System 1,657 4.534
Upper Skycrest System 35 0.096
Yeager System 13 0.036
Total 5,944 16.263
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The large water users shown in Figure 6-1 are listed in Table 6-2 with their corresponding usage,
meter location and a description of the user. The demands for these large water users were
obtained through meter records provided by the District.

Table 6-2 Lake Hemet Municipal Water District Large Water Users

Description Address Meter Location Elansmyon

(gpm)
1 Hemet Unified School District (High School) 41701 Stetson Avenue 53.24
2 Kramar; L S (Mobile Home Park) 24600 Mountain 21.80
3 Hemet Unified School District 43900 Mayberry Avenue 20.71
4 Hemet Unified School District 441 Lake Street 20.48
S Vista De Oro Mobile Home Park 45521 Florida Avenue 19.62
6 Hemet Unified School District 41535 Mayberry Avenue 18.12
7 Valley Wide Recreation Lake Street 17.18
8 Valley Wide Recreation 43935 Acacia Avenue 14.81
9 Linda Vista Mobile Home Park 45055 Florida Avenue 12.63
10 Hemet Estates (Apartments) 1101 Menlo Avenue 11.81
11 Moreno Valley CAPM Group (Church) 1151 Park Avenue 11.79
12 Hemet Estates (Apartments) 1101 Menlo Avenue 11.24
13 Casa Del Rey (Mobile Home Park) 880 Lake Street 11.14
14 Franklin Terrace Apartments 200 Yale Street 10.71
15 Valley Wide Recreation & Park District 25175 Fairview Avenue 10.58
16 HUSD Ramona School 41051 Whittier Avenue 10.48
17 Hemet Unified School District 26866 San Jacinto Avenue 10.24
18 V. V. Assembly of God (Church) 45252 Florida Avenue 10.14
19 Hemet Unified School District 26091 Meridian Street 10.09
20 Casa Del Rey (Mobile Home Park) 880 Lake Street 10.05

The maximum-day demand was calculated by the District to be 1.9 times the average-day
demand. This peaking factor was then used to generate a 24-hour demand curve within the
model for maximum day. A peak-hour demand of 1.7 times maximum-day demand or 3.23
times average day was used. The demand curve used to simulate maximum-day demands is
shown in Figure 6-2 and is characterized by a greater early morning and evening usage.
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Figure 6-2 Model Demand Curve
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Pipelines: The input data for the pipelines consists of length, diameter and pipeline C-factor. The
pipeline lengths, diameters, type and age for the skeletal model were determined from the water
system maps provided by the District. Pipeline roughness coefficients (C-factors) depended on
pipe material and age, and typically ranged from 70 (high friction) to 145 (low friction, such as
newer PVC pipe). Recently installed pipelines are cement mortar lined and wrapped (initial C-
factor = 130), while older pipeline materials include steel, cast iron, asbestos cement, wrought
iron, wrapped steel, and cement lined steel (initial C-factor range 80 to 120).

ERSC’s update of the hydraulic model reflects the 200 miles of pipeline currently within the
system. The diameters of these pipelines range in size from 2-inch to 20-inch, and were entered

into the model from maps provided by the District. The C-factor used for all of these interior
waterlines was 120.

Storage Reservoirs: The District’s treated water distribution system has 13 above ground steel
reservoirs. Each of the reservoirs has been input into the model as cylindrical tanks with
maximum levels and diameters corresponding to their storage capacity.
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Pump Stations: The District operates 8 booster pumps throughout the water distribution system.
Pump curves, where available, were entered into the model. All other booster pumps in the
system are modeled as horsepower pumps. The horsepower of each of these booster pumps was

provided to ERSC by the District. Operation of the pumps was controlled by elevations in the
reservoirs to which they supply water.

Wells: Each of the District's wells was modeled as a node with a negative demand. In the
model, this denotes an input of water into the distribution system. At several of the wells,
groundwater is pumped from the well into an aeration tank and then is boosted from the tank into

the distribution system. Therefore, at each of these well sites, the aeration tank and the booster
pump were modeled.

As an operational plan, to reduce power costs, booster pump stations and wells were evaluated
based on an off peak time of use (TOU) pumping schedule. Pumps were turned off between 11
am and 7 pm regardless of reservoir levels.

HYDRAULIC MODEL CALIBRATION

The purpose of calibrating a hydraulic model is to confirm that the computer model is accurately
representing the operation of the water distribution system.

After updating the District’s hydraulic model, 18 hydrant flow tests, supplied by the District,
were used to calibrate the model and ensure that the model closely represented actual observed

pressure conditions in the field. These tests represented flows throughout the system between
2002 and 2009.

Each simulation involved monitoring residual pressures at the 18 hydrant sites while providing
the corresponding flow through the hydrant node as was performed in the field. Static pressures
were measured at the sites with no flow through the hydrant. During the tests, the wells were
shut down and the system was fed by gravity from the distribution storage tanks.

CALIBRATION RESULTS

Hydrant flow tests were simulated using the updated hydraulic model of the District's treated
water system. Results were then compared to field data to determine the accuracy of the model.

The difference between static and residual pressures for the field hydrant test and the calibrated
model were calculated.
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Overall, the results from the hydraulic model calibration validated the system pipeline
configuration. Minor pressure differentials that were observed between the model and the field
observations can be attributed to varying simulation and site conditions. Factors such as the time
of day the test was performed, the demand on the system, storage reservoir levels and supplies
from booster pumps and wells will influence pressures within the system. The model simulates

pressures as seen within the pipeline adjacent to the hydrant and does not account for any
pressure losses through the hydrant.
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CHAPTER 7

WATER DISTRIBUTION SYSTEM ANALYSIS

INTRODUCTION

This chapter summarizes the evaluation of the District’s existing water distribution system and
its ability to meet water demands under existing design conditions. The evaluation is based on

the criteria presented in Chapter 3, “Operational and Design Criteria”, and on additional
information provided by the District.

BACKGROUND
The District’s existing water distribution system was evaluated as follows:

e  The existing distribution system with all current operational facilities for the potable
water service area

e  Demands represented by 2009 usage
The existing water distribution system was evaluated under the following demand scenarios:
e Maximum-day
e  Peak-hour
e  Maximum-day plus fire flow conditions

The above conditions were analyzed using the updated hydraulic model. These model
simulations were conducted to evaluate potential system improvements and/or enhancements,
including new pipeline connections, parallel pipelines and replacement mains. Existing local and
regional emergency storage requirements and provisions for backup power for the pump stations
and wells were also evaluated as part of the analysis. Figure 7-1 depicts the existing water
distribution system boundary, pressure zones and facilities.
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EVALUATION OF EXISTING WATER DISTRIBUTION SYSTEM

This section presents an evaluation of the District’s existing water distribution system and its
ability to meet recommended performance and planning criteria under existing demand
conditions and current system configurations. The existing water distribution system was
evaluated under the following demand scenarios:

e Maximum-Day Demand - Maximum-day demand conditions are met by flows from
water supply facilities only. A maximum-day demand condition was simulated for
the existing system to evaluate the District’s supply facilities, pump station capacity,
and the distribution system capabilities.

e Peak-Hour Demand - Utilizing the model demand curve (Figure 6-2) peak hour
demands occur twice each day. The first occurrence is met by the combined flows
from the District’s supply sources and storage reservoirs. The second occurrence is
met by reservoir storage only. Both peak-hour flow conditions were simulated for the

existing system to evaluate the distribution facility’s capability to meet these peak-
hour demand conditions.

e Maximum-Day Demand Plus Fire Flow - To evaluate the system under each
maximum-day plus fire flow condition, a two-step analysis was followed. The first
step used the HONET “Available Fire Flow Analysis” option to determine if the
minimum pressure and required fire flow could be met with existing District
facilities. If the analysis indicated that the system failed to meet the minimum
requirements for pressure and flow, a second analysis was performed. The second
analysis involved running the model, but with pipeline improvements/system
modifications added to the distribution system to eliminate previously identified
deficiencies.

Pump Station Analysis

Pump stations should be evaluated on their ability to deliver a firm, reliable capacity equal to a
system’s maximum-day demand. The estimated maximum-day demand for the District in 2009 is
approximately 13.93 million gallons per day (mgd) [approximately 9,673 gallons per minute
(gpm)]. Firm pump station capacity is defined as the total pump station capacity with the largest
pump out of service. Analysis of the District’s pump stations is divided into three categories:

e  Water distribution system booster pump stations
e Wells
e  Well booster pump stations
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Water Distribution System Pump Stations - The water distribution system booster pump
stations are those pump stations which boost the water from the Main Valley System to the
Hillside or Upper Valley Pressure Zones. Details of the District’s eight booster pump stations is
provided in Table 7-1. All of these in-line booster pumps are sized to provide maximum-day
demands to their service pressure zones, and each station has at least one backup pump.

Table 7-1 LHMWD Water Distribution System Booster Pump Stations

Pump Name Source Zone P‘;r:nn;agp P%?::LEP E;Elé?gczugf) Service Zone
Pachea Lower 25 25 552 Pachea
Valle Del Vista Lower 15 None (a) 54.4 Lower Skycrest
Rockview Lower 25 25 66.4 Lower Skycrest
Upper Skycrest Lower 60 50 80.2 Upper Skycrest
Sprague Hts. Upper 50 50 724 Sprague Hts.
gﬁé 3%:1‘:;2“' Hydro- | qorague Hits, 15 15 58.2 Sp;?f;‘siits'
Cunningham Upper 50 25 524 Cunningham
Marshall Upper 100 100 65.1 Bee Canyon
Efzu?nz‘gé’“ Hydro- | Bee Canyon 15 20 55.6 B;i;:ﬁf:”
Section 13 Bee Canyon 75 20/20 80.0 Section 13
Washington Booster Lower 150 Lower

(a) Rockview booster station feeds the same zone and backs up this pump

Well Pumps - The District’s well pumps are those pumps that actually lift the groundwater from
the groundwater basin into the deaeration tanks or distribution system at each of the well sites.
These wells are tested on an annual basis by Southern California Edison (SCE) or by District
staff. Table 7-2 presents a summary of these wells and their efficiencies. In addition, based on
pump tests, several wells are operating in an inefficient manner. The most common reasons for
this are the pump and/or motor may be worn and need to be replaced or the pump is operating
outside of its design curve. A major impediment to consistently operating a well pump on its
design curve is that the pumping level within a well can change dramatically in less than a year
due to a continually dropping water table. The San Jacinto and Hemet groundwater basins are
currently experiencing an overdraft of approximately 15,000 afa and has necessitated the District
to lower well pumps (newly designed for the increased head) to keep them adequately
submerged. In fact, M&M well’s production is being throttled at the discharge valve to prevent
the pump from breaking suction. Until the basins’ water levels are stabilized, it will be very
difficult to operate the wells efficiently.
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Table 7-2 Lake Hemet Well Pumps

Well Pump Name Approximate Pumping Capacity (gpm) Efficiency (%) Pressure Zone
WLB 1,650 61.8 Lower
McMillan Well 1,200 69.0 Lower
Webcor Well 650 70.4 Lower
Well 8 300 59.5 Lower
Well 9 800 61.1 Lower
Well 11 485 59.0 Lower
Well 1A 100 29.9 Upper
Well 2 800 49.8 Upper
Well 4 425 53.5 Upper
Well 10 1,200 72.9 Upper
Well 14 690 75.1 Upper
Well 15 125 34.2 Upper
M&M Well 1,600 62.5 Upper
Total Capacity 10,025

Source: District Staff

Well Booster Pumps - These pumps boost the water from the deaeration tanks at the well sites
into the distribution system. A listing of these pumps and their current efficiencies are detailed in
Table 7-3. Booster pumps tend to operate more efficiently than well pumps because they pump
against a more consistent head, allowing them to remain on their design curve.

Table 7-3 Lake Hemet Well Booster Pumps

imate Pumping Capaci
BEDUECCE NG AppreEin (gpmg) SR Efficiency (%) Pressure Zone
Well #8 Booster 750 842 Lower
McMillan Booster 1,580 71.1 Lower
Webcor Booster 1,000 70.0 Lower
Well #2 Booster 1,100 81.0 Upper
Well #10 Booster 1,500 82.0 Upper
Well #14 Booster 1,500 75.0 Upper
Pipeyard Booster © 1,300 78.0 Upper
M&M Booster 2,000 80.0 Upper
Washington Booster 1,900 75.0 Lower
Total Capacity 12,630
@ Pipeyard Booster pumps water from wells 1A, 4 and 15. Source: District Staff
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Backup Power

Backup power generators are installed at seven well sites and the Sprague Heights hydro-
pneumatic system pumps. The well generators establish a firm water supply of 6,890 gpm to the
District in the event of a widespread power outage. It is recommended that the District continue
this program with the goal of installing backup power to all well sites. Also, in order to reduce
the deficiencies in fire flow storage in the foothill pressure zones by utilizing pump capacity
(firm capacity), generators should be installed at all foothill boosters.

Table 7-4 Backup Power Generators

Location Rating (kW) el Boducsian

(gpm)
Well 2 181 800
Well 8 230 300
Well 10 300 1,200
Well 14 250 690
M&M 550 1,600
WLB 500 1,650
Webcor 250 650
Sprague Hts. Pneumatic 30 -

Source: District Staff
Reservoir Analysis

Reservoir storage is accounted for in each of the District’s pressure zones to provide emergency
storage and fire flow storage. Specific volume requirements for each of these components
include volumes of one maximum-day demand for emergency storage and fire storage for a 4-
hour duration at a flow rate of 3,000 gpm (schools/commercial) or a 2-hour duration of 1,500
gpm for a residential fire. Fire flow storage of 3,000 gpm for 4-hours or 720,000 gallons is
needed in the Upper and Lower Systems to satisfy the fire flow requirements for schools and or
commercial developments which are located within these pressure zones. All other zones would

require fire flow storage of 1,500 gpm for 2-hours or 180,000 gallons to satisfy the residential
fire flow requirements.

Chapter 7 — Water Distribution System Analysis Page 6



A breakdown, by pressure zone, of the existing total storage volume within the District is
presented in Table 7-5. Based on the planning criteria discussed above for the 2010 Master Plan
update, Table 7-5 presents an overall District storage deficiency of 6.411 mg. There is a surplus
of 750,000 gallons in the Upper System pressure zone that could be dropped down to the Lower
System when needed. The foothill zones have a total deficit of 741,000 gallons, with only
Section 13 and Bee Canyon showing a storage surplus. Pachea needs its storage capacity
increased by 220,000 gallons, Lower Sprague Heights by 470,000 gallons, Cunningham by
190,000 gallons, and Upper Skycrest by 118,000 gallons.

Section 13 and Bee Canyon zones are unique in that a large percentage of their demand is from
the agricultural sector. In emergency situations, agriculture customers could be notified to reduce
or stop irrigating until the emergency had passed. This would free-up substantial storage for fire
fighting. The figures in Table 7-5 do not include agricultural demand.

There are no quick solutions to remedying the existing foothill storage deficiencies. At each of
these existing reservoir sites, there is very limited access for installing a second or larger tank,
and because the foothill pressure zones are not very large (small service areas), water quality and
tank turnover issues are also concerns if increased storage is installed. However, it is
recommended that the District continue to search for potential tank sites in each of these pressure
zones and/or to increase line size and pumping capacities to eliminate these storage deficiencies.
Backup power supplies at the booster sites will help reduce the deficiencies in storage by
establishing firm pump capacity. Water quality issues can be avoided by installing tank inlet
manifolds that create turnover in the tanks, thereby eliminating stagnant water conditions caused

by winter usage patterns. Operational procedures can also be modified, e.g. lowering maximum
tank levels, to increase turnover.

The District has overcome its deficiency in above ground storage by greatly increasing their
source reliability by installing standby generators at District and leased well sites to provide
power during local or regional outages. Backup generators have been installed at seven well sites
and the Sprague Heights hydropneumatic system pumps. Four of these generators are at well
sites located in the Upper System, providing 4,290 gpm or 6.2 mgd of supply and the remaining
three generators are at well sites located in the Lower System providing 2,600 gpm or 3.7 mgd of
supply. The combined source available to the District in the event of a local power outage is
6,890 gpm or 9.9 mgd, sufficient capacity to meet average day demands. In the event of an
emergency, peak day and peak hour demands would be met by a combination of source capacity
from wells with backup generators and from existing storage reservoir capacity.
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Table 7-5  Existing District Storage Volumes and Storage Deficiencies

Assumed Planning Level Storage Total Planning
Existing Fire Flow Requirement Level Storage Storage
Volume Duration (a) . Required Deficiency

Tank Description (mg) (hrs) Eme(r r%]egr;cy (1;1] ;e) (mg) (mg)
FOOTHILL
PRESSURE
ZONES
Laches SBig 0.06 2 0.10 0.18% 0.28 0.22
Springs
Lopecr Spmmgot 0.15 2 0.44 0.18® 0.62 047
Heights
Upper, Middle &
Lower Skycrest, Brix 0.342 2 0.28 0.18® 0.46 0.118
and Yeager
Cunningham 0.12 2 0.13 0.18® 0.31 0.19
Section 13 (no ag) 0.02 2 0.003 9 0.003 -0.0179
Bee Canyon (no ag) 0.50 ) 0.08 0.18® 0.26 -0.249
Foothill Total 1.192 1.033 0.90 1.933 0.741
VALLEY
PRESSURE
ZONES
Upper System
Marshall 2.00 - - - - -
Lake Street 4.00 - - - - -
Upper System 6.00 4 4.53 0.72 5.25 0.75@
Total
Lower System
Cornell 2.00 - - - - -
Park Hill 2.00 = 5 g - -
Little Lake 1.00 - = - - -
Lowver System 5.00 4 10.70 0.72 11.42 6.42
Total
Valley Total 11.00 15.23 1.44¢ 16.67 5.67
DISTRICT
TOTAL 12.192 - 16.26 2.34 18.60 6.411

@ Based on maximum-day demands from 2007.

® Assumes fire flows of 1,500 gpm for 2 hours in Pachea, Sprague Heights, Upper and Lower Skycrest, Cunningham and Bee
Canyon zones.

© Fire storage was not calculated for Section 13 due to the small service area. Fire flow demand to be provided by existing
storage reservoir and booster pumps.

@ Negative numbers represent a surplus in storage.

) Based on estimated storage requirement to suppress a 3,000 gpm fire for 4-hours in both the Upper and Lower valley systems.

B R L S R T T T N o e, TS e P S i T i
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Pipeline Analysis

For the hydraulic pipeline analysis, an extended period simulation was conducted to identify
areas of the District’s system with pressure, velocity, and/or head loss deficiencies. Pipelines are

typically designed to deliver peak-hour flows and maximum-day demands plus fire flows within
acceptable pressure, velocity and head loss ranges.

Peak-Hour Demands - The peak-hour demand for the District was estimated to be 3.23 times
average-day demand (1.9 times average-day demand for maximum-day demand and 1.7 times
for peak hour demand). That peak-hour demand was simulated in the model and the results
indicated that the existing system contained areas that could not adequately meet those demands
under the District’s minimum pressure criteria of 40 psi. Most of the areas of low and high
pressure are in the District’s foothill pressure zones. ERSC was informed that there are some
areas in the District which have always had low and/or high pressures. ERSC has confirmed that
these areas of concern are due mostly to the topographic location of the services and cannot be
adjusted without major reconfiguration of the pressure zones. In the future, with the addition of
storage reservoirs and pipeline installations, the District may be able to adjust pressure zone
boundaries in some of the areas of concern to provide improved pressures.

Maximum-Day plus Fire Flow Demand - Fire flow demands were simulated in the District’s
foothill pressure zones and the Upper and Lower Pressure Zones. These evaluations are mostly
relevant to the performance of the District’s distribution system as of 2007.

Fire flow demands throughout the District vary between residential, commercial and institutional
buildings and are based on fire flow requirements for buildings as set forth in the 2007 California
Building Code. Minimum fire flow and flow durations are based on factors such as building
square footage, building construction material and the intended use of the building. The local
fire chief is authorized to reduce fire flow requirements for isolated buildings in rural areas and
for buildings with approved automatic sprinkler systems. He can also increase these
requirements where there is a potential for group fires. Since the fire flow requirements are so

variable, ERSC and District staff concluded that the following criteria would be used in the
model:

Single Family Residential — Fire Flow 1,500 gpm for a 2-hour duration

Commercial/Institutional — Fire Flow 3,000 gpm for a 4-hour duration

B S T T Y S e s )
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These flow rates were modeled during maximum-day demand conditions while maintaining a
minimum 20 pounds per square inch (psi) residual system pressure. An analysis of the existing
pipelines and storage reservoirs to determine if and where upgrades were required was then
performed. Thirty-two fire flow simulations were analyzed. These locations were chosen as
they represented a cross section of areas and fire flow associated demands. It was observed that
7 of the 32 areas analyzed required pipeline upgrades to achieve the 20 psi residual pressure at
the given fire flow rate. Each of the fire flow simulation locations are shown on Figure 7-2 and
are further described below.

Fire Flow Scenario #1 - Simulated 1,500 gpm fire flow in the Pachea Pressure Zone.

For Scenario #1, a 1,500 gpm fire flow was simulated near the intersection of Pachea Trail and
Peak Road in the upper portion of the Pachea Trail Pressure Zone. The 1,500 gpm demand was
split between two hydrants, one near the intersection of Pachea Trail and Peak Road and one on
Peak Road, 400 feet southeast of the intersection of Pachea Trail and Peak Road. When the
distribution system was tested under this assumed fire flow, the model indicated that the existing
distribution system was inadequate to fight a fire of this magnitude for the reasons stated below:

* There is not enough fire storage in the Pachea Trail Tank to meet a 1,500 gpm fire flow
for a duration of 2 hours (180,000 gallons required, only 60,000 gallons of storage is
available).

* The existing 6-inch diameter pipelines in Pachea Trail and Peak Road are undersized.

* The Pachea Trail pump station does not have enough firm capacity to deliver the required
fire flow.

At first glance, the solution to these system deficiencies seems straightforward; however, there
are other constraints to consider prior to making any recommendations. These include:

1. Replacing the pipeline in Pachea Trail will be very difficult due to the width and
grade of the existing roadway.

2. Increasing the size of the Pachea Trail Tank might cause some water quality problems
(i.e. stale water) in the future because the demands are not large in the Pachea Trail
Pressure Zone and it could take weeks for a large tank to turn over completely.

3. Increasing the size of the Pachea Trail Booster Pump would be difficult because of
site constraints,

4. The discharge pressure of the Pachea Trial Booster Pump should not exceed 200 psi
because it would over-pressurize the homes closest to the Pump Station.

e e e ey N N e e B s T
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In trying to maintain the required pressures, velocities and head losses with the constraints listed
above, ERSC concluded that it is impossible to provide a 1,500 gpm fire flow for 2 hours in this

area. It was observed that most of the pressure zone could provide a 1,000 gpm fire flow while
maintaining a 20 psi residual.

It is recommended that the storage in the Pachea Trail Tank be increased from 60,000 to 220,000

gallons to accommodate future demands in the zone and a 1,500 gpm fire flow for a 2-hour
duration.

The Pachea Trail Booster Pump is recommended to be increased to 90 Hp to provide some
additional water at a higher discharge pressure during a fire flow.

It is recommended that the District increase the 6-inch diameter pipeline along Pachea Trail from
the Pachea Trail Booster Pump Station to Peak Road to a 12-inch diameter pipeline. There will
still be areas near the tank which will still be below the minimum pressure criteria of 20 psi
during a fire flow; however, these low pressures are due to topography and not to head losses in
the pipelines. In addition, these areas are not associated with fire hydrant locations and therefore
will not affect the required minimum pressure at the fire hydrants. The only way to increase this

area of low pressure near the tanks is to physically raise the bottom of the tank to a higher
elevation.

Fire Flow Scenario #2 - Simulated 1,500 gpm Fire Flow in the Lower Skycrest Pressure
Zone. Under Scenario #2, a 1,500 gpm fire flow was simulated along Vista Del Valle in the
Lower Skycrest Pressure Zone. The 1,500 gpm demand was split between two hydrants, one near
the intersection of Vista Del Valle and Vermont Street and one on Vista Del Valle, northwest of
the Lower Skycrest Tank. When the District’s distribution system was tested under this assumed
fire flow, the hydraulic model indicated that the existing distribution system was inadequate to
fight a fire of this magnitude. A fire flow simulation performed on the pressure zone indicated
that there were a few locations that could only be provided 360 gpm while maintaining a 20 psi
residual, but that most areas could be provided 700 gpm. After evaluating the head losses,

velocities and available storage in the Lower Skycrest System, the following conclusions can be
reached:

*  There is not enough fire storage in the Lower Skycrest Tank to meet a 1,500 gpm fire
flow for a duration of 2 hours. Therefore, the Upper Skycrest Tank will need to provide
the additional flow required. This is possible through the existing pressure reducing valve
(PRYV) located between the Upper and Lower Skycrest Pressure Zones near the Lower
Skycrest Tank.

» The existing 4-inch diameter pipelines in Vista Del Valle are undersized.

* The existing 6-inch diameter I/O pipeline from the Lower Skycrest Tank is undersized.
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* The Rockview and Vista Del Valle Pump Stations do not have enough firm capacity to
deliver the required fire flow.

In evaluating the site specific constraints and discussing the available options with District staff,
our recommended solution to the fire flow problem is to replace pipelines and add new facilities.
First, we recommend increasing the size of the pipeline from the discharge side of the Booster
Pump Stations to the inlet side of the Lower Skycrest Reservoir from a 4-inch pipeline to a 12-
inch pipeline. There are areas near the tank which will still be below the minimum pressure
criteria of 20 psi during a fire flow; however, these low pressures are due to topography and not
to head losses in the pipelines. The only way to increase this area of low pressure near the tanks
is to physically raise the bottom of the tank to a higher elevation. In discussions with District
staff it was determined that the pipeline from the discharge of the Rockview Booster pump
should be relocated within a new easement along property lines and that the pump station could
be relocated west to the intersection of Margoni Way and Hemet Street. In order to achieve this,
the suction pipeline to the existing Rockview Booster pump would be abandoned and a new 12-
inch pipeline constructed in Hemet Street from Chambers Avenue to Margoni Way. The Vista
Del Valle booster Pump Station, when upgraded, should be relocated to an adjacent parcel. It is

assumed that the Upper Skycrest Tank will make up any storage deficiency for the Lower
Skycrest Tank through the 4-inch PRV on Rawlings Road.

Fire Flow Scenario #3 - Simulated 1,500 gpm Fire Flow in the Upper Skycrest Pressure
Zone. Under Scenario #3, a 1,500 gpm fire flow was simulated along Rawling Road in the
Upper Skycrest Pressure Zone. When the distribution system was stressed under this assumed
fire flow condition, the model indicated that the existing distribution system was incapable of
providing sufficient flow at the minimum required pressures to fight a fire of this magnitude. It
was noted that most areas within the Upper Skycrest System could be provided a 500 gpm fire
flow demand while maintaining required pressures. After evaluating the head losses, velocities
and available storage in the Upper Skycrest Tank, the following was concluded:

* The existing 4-inch diameter pipelines in Rawlings Road and Vista Del Valle are
undersized.

* There is not enough storage to provide 1,500 gpm fire flow for a duration of 2 hours on
peak days.

There are areas near the tank which are still below the minimum pressure criteria of 20 psi
during a fire flow; however; these low pressures are due to topography and not to head losses in

the pipelines. The only way to increase this area of low pressure near the tanks is to physically
raise the bottom of the tank to a higher elevation.
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It is recommended that the pipeline Rawling Road be upgraded to a 12” line and that the
pipelines in Vista Del Valle be upgraded to an 8" line.

Fire Flow Scenario #4 - Simulated 1,500 gpm Fire Flow in the Brix Zone.
Under Scenario #4, a 1,500 gpm fire flow was simulated along Segner Drive in the Brix Pressure
Zone. When the distribution system was tested under this assumed fire flow, the model indicated
that the existing distribution system was inadequate to fight a fire in this area.

In evaluating all of the system constraints our recommended solution to the fire flow problem is
to replace pipelines in the Upper Skycrest Pressure Zone. The Upper Skycrest Reservoir
provides water to the Brix Pressure Zone through a 4-inch PRV near the intersection of Vista Del
Valle and Conrad Street. The existing pipeline in Segner Drive should be upgraded to an 8-inch
pipeline from Hemet Street to the 8-inch line in Brix Street. It is also recommended that the
services being fed from the 4-inch pipeline just west of Hemet Street be relocated to the front of
the properties and connected to the proposed upgraded pipeline in Vista Del Valle.

Fire Flow #5 - Simulated a 1,500 gpm Fire Flow in the Lower Pressure Zone

In scenario #5 a fire flow of 1,500 gpm was placed on Little Lake Road. This area is at the top
of the Lower Pressure Zone where lower static pressures will occur. When the distribution
system was tested under this assumed fire flow, the model indicated that the existing system was
inadequate to fight a fire of this magnitude at this location.

In evaluating the distribution system in this location it is recommended that the line on Little
Lake Road be upgraded to an 8-inch line and that the line be extended down to Meridian Street
and connected to the existing 8-inch line to loop the system and provide increased circulation. In
the future the District may want to investigate adjusting the pressure zone boundary to increase
pressure in this area by adding a PRV at Stetson Avenue and Little Lake Road.

It is inherent that lower pressures will be observed in the upper part or higher elevations of all
pressure zones and that high pressures will be seen in the bottom or lower elevations of the
pressure zone. In some locations where demands are at elevations close to the reservoir that

serves them, there will be low pressures that can not be adjusted without physically relocating
the reservoir to a higher elevation.

Fire Flow #6 — Simulated a 1,500 gpm Fire Flow in the Upper Sprague Heights Pressure
Zone

In scenario #6 a 1,500 gpm fire flow was simulated at the end of Adobe Drive in the Upper
Sprague Heights Pressure Zone. When the distribution system was tested under this simulated
condition, it was observed that a fire flow of this magnitude could not be achieved, due to the
varying elevations, the pipeline diameters and the limited capacity of the pump at the
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hydropneumatic tank serving the pressure zone. It was observed that the available fire flows
within the pressure zone ranged from 200 gpm to 800 gpm.

To achieve a 1,500 gpm fire flow it is recommended that the pipeline size be increased to 8-inch
in diameter and that the pump at the hydropneumatic tank serving this area be upsized to
accommodate a fire flow of this magnitude.

Fire Flow Scenario #7 - Simulated 3,000 gpm Fire Flow in the Oakland/Menlo Pressure
Zone. Under Scenario #7 a 3,000 gpm fire flow was simulated at the intersection of State Street
and Menlo Avenue in the Oakland/Menlo Pressure. When the distribution system was tested
under this assumed fire flow, the model indicated that the existing distribution system was

inadequate to fight a fire of this magnitude. It is recommended that the pipeline in Oakland
Avenue and State Street be upgraded.

Table 7-6, Lake Hemet Municipal Water District Fire Flow Simulations, shows the fire flows for
Fire Flow Scenarios #1 through #7, with simulated fire flows of 1,500 gpm each for #1 through
#6, and 3,000 gpm for #7.

Fire flow scenarios #8 through #25 simulated a 1,500 gpm fire flow event at various intersections
throughout the system. When the distribution system was tested under these conditions the
model indicated that the existing distribution system was adequate to fight a fire of this
magnitude in that area. It should be noted that these areas were at intersections which benefitted
from the supply of two sufficiently sized pipelines. In some areas that are supplied from one
pipeline and areas that are supplied by two smaller diameter pipelines, model simulation results
indicated that the existing distribution system was inadequate. Figure 7-3 shows the locations of

recommended pipeline upgrades based on those findings. Replacement of these pipelines should
be made by the District on a case by case basis.

Fire flow scenarios #26 through #32 simulated a 3,000 gpm fire flow event at various
commercial and institutional locations throughout the system. When the distribution system was
tested under these conditions the model indicated that the existing distribution system was
adequate to fight a fire of this magnitude in that area.

L
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Table 7-6 Lake Hemet Municipal Water District
Fire Flow Simulations

Static Static Static Fire-Flow Residual  Available Flow  Available Flow
ID Demand Pressure Head Demand Pressure at Hydrant Pressure
(gpm) (psi) (ft) (gpm) (psi) {gpm) (psi)
Fire Flow #1 J867 8.23 40 2,212 1,500 -14 907 20
Pachea 1862 0 125 2,215 1,500 7 1,413 20
Jg11 8.23 163 2,217 1,500 -26 1,304 20
6290 8.23 49 2,213 1,500 -101 641 20
6280 8.23 49 2,213 1,500 -86 678 20
6279 8.23 75 2,213 1,500 -6 1,238 20
6250 8.23 175 2,217 1,500 18 1,498 20
6265 0 220 2,218 1,500 53 1,647 20
Fire Flow #2 6670 4,09 107 2,192 1,500 -492 394 20
Lower Skycrest 6645 7.47 57 2,081 1,500 -51 824 20
6635 4.09 180 2,214 1,500 6 1,251 20
6600 4.09 98 2,198 1,500 -436 367 20
6585 4.09 94 2,132 1,500 -52 963 20
6580 4.09 105 2,157 1,500 -41 1,009 20
6550 4.09 120 2,186 1,500 -8 1,200 20
6545 4.09 137 2,192 1,500 -91 868 20
6540 4.09 144 2,198 1,500 -120 762 20
6535 4.09 188 2,214 1,500 22 1,559 20
Fire Flow #3 1861 11.08 81 2,416 1,500 -187 642 20
Upper Skycrest 6690 11.08 141 2,413 1,500 -282 725 20
6665 11.08 93 2,415 1,500 -238 623 20
6660 0 90 2,418 1,500 8 1,370 20
6655 0 45 2,418 1,500 -117 521 20
6650 0 45 2,418 1,500 -22 844 20
6636 11.08 73 2,415 1,500 -532 376 20
6630 11.08 147 2,413 1,500 -284 741 20
6620 11.08 147 2,413 1,500 -370 672 20
6605 0 147 2,413 1,500 -283 730 20
6595 11.08 119 2,414 1,500 -257 699 20
6590 0 51 2,419 1,500 27 1,755 20
Fire Flow #4 6820 3.38 135 2,191 1,500 -410 789 20
Brix 6885 3.38 109 2,191 1,500 -442 726 20
6880 3.38 74 2,191 1,500 -562 598 20
6865 3.38 90 2,191 1,500 -572 622 20
6860 3.38 90 2,191 1,500 -580 618 - 20
6855 3.38 95 2,191 1,500 -584 625 20
6849 3.38 109 2,191 1,500 -427 735 20
6847 3.38 68 2,191 1,500 -451 641 20
6700 0 45 2,192 1,500 -356 650 20
6675 0 117 2,191 1,500 -860 547 20
Fire Flow #5 5650 6.21 26 1,826 1,500 -12 506 20

Lower System



Table 7-6 Lake Hemet Municipal Water District
Fire Flow Simulations

Static Static Static Fire-Flow  Residual  Available Flow  Availakle Flow
ID Demand Pressure Head Demand Pressure at Hydrant Pressure

(gpm) (psi) (ft) (gpm) (psi) (gpm) (psi)

Fire Flow #6 1447 16.21 84 2,294 1,500 -331 227 20
Upper Sprague 4815 9.22 119 2,294 1,500 -145 559 20
Heights 4805 9.22 153 2,294 1,500 -239 626 20
4800 9.22 166 2,294 1,500 -104 883 20

4795 9.22 128 2,294 1,500 -90 716 20

4790 9.22 108 2,294 1,500 -86 564 20

4785 9.22 99 2,295 1,500 -67 502 20

4761 9.22 98 2,295 1,500 -31 599 20

4760 9.22 85 2,295 1,500 -21 384 20

4745 0 85 2,295 1,500 -9 407 20

4740 0 85 2,295 1,500 -4 422 20

4781 9,22 115 2,294 1,500 -248 437 20

Fire Flow #7 1819 3.23 79 1,770 1,500 67 2,633 20
Oakland/Menlo 1817 3.23 89 1,770 1,500 59 2,174 20
J816 3.23 89 1,770 1,500 68 2,454 20

1600 323 78 1,770 1,500 -307 539 20

400 3.23 83 1,770 1,500 69 2,608 20

1815 3.23 81 1,770 1,500 -15 1,177 20

1795 3.23 83 1,770 1,500 27 1,610 20

1790 3.23 83 1,770 1,500 33 1,688 20

1755 3.23 87 1,770 1,500 -44 1,043 20

1750 3.23 86 1,770 1,500 -82 907 20

1745 3.23 75 1,770 1,500 61 2,520 20

1737 3.23 83 1,770 1,500 63 2,389 20

1736 3.23 83 1,770 1,500 48 1,975 20

1730 3.23 78 1,770 1,500 65 2,611 20

1720 3.23 78 1,770 1,500 70 2,827 20

1715 3.23 79 1,770 1,500 70 2,824 20

1710 3.23 78 1,771 1,500 70 2,833 20

1705 3.23 79 1771 1,500 70 2,789 20

1695 3.23 80 1,770 1,500 73 2,967 20

1690 3.23 83 1,770 1,500 75 2,965 20

1655 3.23 85 1,770 1,500 69 2,557 20

1680 3.23 85 1,770 1,500 70 2,614 20

1675 3.23 82 1,770 1,500 -37 1,051 20

1670 3.23 85 1,770 1,500 68 2,542 20

1665 3.23 85 1,770 1,500 63 2,348 20

1664 3.23 85 1,770 1,500 -126 795 20

1663 3.23 85 1,770 1,500 -111 827 20

1662 3.23 86 1,770 1,500 25 1,575 20

1661 3.23 86 1,770 1,500 43 1,860 20

1660 3.23 85 1,770 1,500 63 2,338 20

1765 3.23 87 1,770 3,000 3 2,736 20

1700 3.23 82 1.771 3,000 -13 2,508 20

1685 3.23 83 1,771 3,000 -18 2,458 20
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In addition to pipeline analysis during fire flow events on maximum-day and peak hour, they
were also evaluated on pipeline age, diameter and frequency of repairs. Although the District
has replaced some of this aging pipeline, there still remains over 11,000 feet, most of which was
constructed between 1901 and 1914. The locations of the aging waterlines are shown in Figure
7-4. It is recommended that the District replace these waterlines on a scheduled proactive
maintenance program before they experience excessive leakage that could disrupt service,
undermine roadways or cause property damage.

When evaluating existing pipelines, diameters, pressures, velocities, hydrant locations and dead-
end lines were considered. Waterlines should be looped when possible and dead end lines
limited to 600 feet in length. As a District pipeline design policy, all new waterlines are required
to be 8-inch diameter minimum. Within the distribution system there are several locations that
are serviced with 2-inch and 4-inch waterlines that would benefit from improved system flow if

upgraded. The locations of these small diameter pipelines and dead end lines that are greater
than 330 feet are highlighted in Figure 7-5.

The District provided ERSC with a list of mainline repairs performed by maintenance personnel
and their locations. These repair sites were then located on the distribution system map,
revealing areas with multiple repair reports. Since pipelines are the backbone of the distribution
system, a major emphasis should be put on replacing pipelines that require frequent repairs, thus
eliminating unplanned repairs, inconvenience to customers and avoiding water loss. The
locations of the repair points are shown on Figure 7-6.

Figure 7-7 is a compilation of the recommended pipeline upgrades. It includes pipeline upgrades
based on fire flow simulations, aging pipelines, small diameter pipelines and areas requiring
mainline repairs. This compilation was performed to identify areas within the system that have
overlapping problems. This process identified three main areas of concern and provided a basis
of pipeline replacement prioritization. It is recommended that Areas #1, #2 and #3 as shown on
Figure 7-7 be given first priority in system upgrades followed by the replacement of aging
pipelines and areas that if upgraded would provide increased circulation within the system. All
other identified pipelines have been assigned third priority. The District should evaluate on a
case by case basis upgrades given Priority 2 and 3 status.

The recommended upgrades for Area #1 are shown in Figure 7-8 and include upgrades for the
Pachea, Big Springs and Lower Systems. Figure 7-9 shows the Area #2 recommended upgrades
within the Upper Skycrest, Middle Skycrest, Lower Skycrest, Brix and Yeager Systems. These
upgrades include booster pump station locations, pipeline replacement and pipeline relocations.
The recommended upgrades within the Lower and Upper Sprague Heights Systems, or Area #3
are shown in Figure 7-10. These upgrades include pipeline replacements, a new booster pump
station and two proposed locations for increased storage.
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CHAPTER 8

SUPPLEMENTAL WATER SUPPLIES

INTRODUCTION

As discussed in Chapter 4, “Water Supply and Demands”, the Lake Hemet Municipal Water
District (District) currently obtains its water supplies from three primary sources:
¢  Groundwater

e Local Surface Water
e  Water Purchases from the Eastern Municipal Water District (EMWD)

This chapter compares the District’s existing use of local surface and groundwater supplies to
projected future water demands and presents an analysis of potential water supply options
available to the District to meet future water requirements.

EXISTING WATER SUPPLY USAGE

Based on the water supply and demand discussion provided in Chapter 4, Table 8-1 lists the
District’s existing use of local surface and groundwater supply sources, with actual surface and
groundwater usage varying year to year depending on hydrologic conditions. The basis for
determining the existing use for each of the District’s supply sources is described in this section.

Table 8-1 District’s Existing Water Supply Usage

Existing Water Supply Existing Usage (afa)’
Groundwater 11,831
Local Surface Water 2,293
EMWD Purchases 2,021
Total 16,145

'2007-2009 average

Groundwater

The District currently extracts groundwater from both the San Jacinto and Hemet Groundwater
Basins. Neither groundwater basin is currently managed or adjudicated; therefore any basin user
can pump as much groundwater as they need to meet their water demands. It has generally been

L. ]
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agreed upon by members of the Hemet-San Jacinto Groundwater Technical Committee that both
the San Jacinto and Hemet Groundwater Basins are currently in a state of overdraft, with total
groundwater extractions by local agencies and private groundwater users exceeding the natural
long-term recharge capability of the groundwater basins. The District is committed to the
ongoing effort of developing principles for a regional groundwater management plan that would
include the operation of the San Jacinto and Hemet Groundwater Basins on a “safe-yield” or
“perennial yield” basis. This means operating the groundwater basins so that long-term total
groundwater extractions would not result in overdraft of the groundwater basins. As an
acknowledgement of the current state of overdraft in the San Jacinto and Hemet Basins, the
principles propose to limit basin users to some mutually agreed upon historic extraction quantity,
consistent with the estimated perennial yield of the basins. The mutually agreed upon quantity
would be subject to a nominal extraction fee to help pay for the importation of new water
supplies to artificially recharge the basins and to help alleviate the existing overdraft condition.
Production in excess of the mutually agreed upon production quantity would be subject to the
full costs of bringing new imported water into the region.

Local Surface Water

As described in Chapter 4 and discussed further on in this chapter, the District’s surface water
use is not necessarily reflective of actual surface water availability. Due to constraints in the
District’s ability to store surface water supplies, the District is unable to fully take advantage of
local runoff when it is available. The District’s use of surface water for agricultural purposes,
based on irrigation stream diversions over the last three years, averaged 2,300 afa. The surface
water diverted for irrigation purposes includes releases from Hemet Dam plus any natural runoff

occurring between the dam and the diversion point, minus estimated evapotranspiration losses
between the dam and the diversion point.

EMWD Water Purchases

The District receives EMWD water for domestic and irrigation purposes. The domestic system
receives well water from EMWD’s Fruitvale System to augment the District’s supplies during

peak summer demand periods. Since the acquisition of Wells 9, 11 and WLB (aka Corwin) these
purchases have been minimal.

The District’s irrigation system utilizes surface water from the streams and Lake Hemet as much
as possible to meet demand from canal system customers. As the availability of surface water
decreases, the District’s agricultural wells are used along with water purchased from EMWD.
EMWD imports Northern California water through its EM-14 connection with the Metropolitan
Water District (MWD). During dry years when stream flow is low and releases from Lake Hemet
are curtailed, the District must purchase a significant amount of this water. Over the last three

Chapter 8 - Supplemental Water Supplies Page 2




years, the District has purchased on average 2,021 afa of imported water. This has been used
almost exclusively to meet agricultural demands.

Supplemental Water Supply Requirement

As discussed in Chapter 4, the District currently projects a water demand of 17,700 afa in 2020,
or a total increase of approximately 1,500 afa over the District’s existing demand. It is expected
that this will be comprised of about 6,000 afa of water for agricultural needs and approximately
11,700 afa to satisfy domestic demand.

IDENTIFICATION OF SUPPLEMENTAL WATER SUPPLY OPTIONS

Potential supplemental water supply options have been grouped into categories and are
discussed in further detail in the following section.

1. Demand Reduction/Water Conservation

2. Recycled Water Projects

3. Supplemental Imported Water Supplies and Conjunctive Use
4. Increased Use of Local Surface Water

Demand Reduction/Water Conservation

In 2007, there were over 2,000 domestic customers who used one acre-foot of water, or more,
on their property. This includes all customers types from homeowners to businesses to schools.
The amount of water consumed by this group totaled more than 4,000 acre-feet. Utilizing water
audits performed by District personnel, or a new part-time employee, it is reasonable to expect a
demand reduction of 10 percent across this group. Table 8-2 illustrates how such a focused effort

could possibly “produce” water for the District at a significantly lower cost pumping
groundwater.

Table 8-2 Conservation Coordinator (Example scenario)

Water saved Cost of water

Year Budget # of SCs audited/year (afy) saved ($/af)
1 50,000 400 80 625
2 51,500 400 160 322
3 53,045 400 240 221
4 54,636 400 320 171
5 56,275 400 400 141
Totals 265,457 2,000 1,200 N/A

If a 400 afy savings could be realized within five years, a total of 1,200 af would be saved at an
average cost of $221 per acre-foot. The alternative would be to pay pumping assessments of
about $820,000 on the same water produced from District wells.

e
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As mentioned earlier, water losses in the distribution systems average around 1,100 acre-feet per
year or 7.2 percent of production. Several pipelines have been identified by staff as in need of
replacement due to numerous leak repairs. Many of these pipelines, and others, are 4-inch
diameter mains that create bottlenecks, restricting flow from one area to another. Not only does
this reduce pressure and reliability of service in certain neighborhoods, it also results in higher
energy costs at the pump stations due to increased pressure heads. Participation in a low interest
loan program through the California Department of Water Resources to fund pipeline
replacements is an option the District may want to explore. Actual water savings and cost of

construction will depend on which mainlines are chosen for replacement. A hypothetical
scenario is presented in Table 8-4.

Recycled Water Projects

EMWD presently operates four regional water reclamation facilities (RWRF) within the San
Jacinto River Basin. The majority of the reclaimed water is used by agricultural users, golf
courses and sod farms, and the balance of the reclaimed water is disposed of through
evaporation and incidental groundwater recharge. A proposed project between EMWD and the
District to deliver recycled water to the canal at Marshall Tank is currently under study. In the
currently preferred alternative, tertiary treated water from the San Jacinto Valley Regional
Water Reclamation Facility would be picked up at the Alessandro Ponds and conveyed through
a new pipeline to the existing Reach 5 pipeline that currently delivers raw water to the canal at
Marshall. The new facilities would cost about $4.2 million and operating at 6 cfs could supply
4,400 af annually. Using a tertiary rate of $77/af, with O&M and capital recovery costs, the
water delivered to the canal would cost $219/af. This project has been included in the list of
projects submitted for incorporation into the San Jacinto Integrated Regional Watershed
Management Plan. The list of projects in the IRWMP will be incorporated into Santa Ana
Watershed Project Authority’s application to DWR for Proposition 50 and Proposition 84 grant
funds. In addition to the possibility of obtaining a grant, the future Watermaster may consider
subsidizing the cost of the water in lieu of the farmers pumping their wells. This could
potentially save the basin up to 1,550 af of groundwater pumping per year, enabling the District
to extract it later for domestic use. Recycled water would also replace domestic well water that
is occasionally used to augment canal supplies, leaving this water available to satisfy domestic
demand. Although this project is currently on the list to be submitted to DWR, it is not a

commitment by the District or EMWD to build the project. It can be removed from
consideration at anytime.

Imported Raw Water for Basin Replenishment

As previously mentioned, the District is engaged with EMWD and the Cities of Hemet and San
Jacinto in drafting a Water Management Plan to reverse the overdraft of the Hemet-San Jacinto
groundwater basins, and to operate these basins on a safe yield basis. The central element of the
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WMP is to import raw water from the Metropolitan Water District for recharge in the
groundwater basins. The agencies would be required to purchase replenishment water to replace
groundwater pumped above their allotted production right.

The production right of each agency is its average 1995-1999 groundwater production from the
Hemet Basin and the San Jacinto Upper Pressure Subbasin. The District’s production right was
determined to be 11,063 af. Comparing production rights to total municipal groundwater
production for that period, the District pumped 34.2% of the groundwater; EMWD, 33.7%,; City
of Hemet, 19.6%; and the City of San Jacinto, 12.5%. Once the WMP takes effect, the agencies
will pay a nominal administrative assessment fee (currently assumed to be $50/af) for production
right pumpage. Any production above that amount will require payment of a replenishment fee
based upon the actual cost to import replenishment water (currently about $432/af) to mitigate
the extra production. Since the basins are in overdraft of at least 10,000 afa, the agencies have
agreed to reduce their production rights by 30% in stepped amounts of 10% over a six year
period. The purpose of these reductions is to increase the amount of water imported and stored in
the basins, over time, to eliminate the overdraft and bring the basins into a safe yield status.

Some important components of the WMP are based upon elements of the Water Settlement
Agreement with the Soboba Band of Luisefio Indians which, among other obligations, requires
MWD to supply State Water Project water for the Tribe’s use, through 2035. MWD must supply
on average 7,500 af annually, but the Tribe’s demand will not exceed 4,100 afa over the next 50
years. This 50-year supply of surplus water has been offered to the WMP at a price of
$7,000,000. The District and the three other public agencies have agreed to the purchase. Since
the Tribe’s current demand is much lower than 4,100 afa, however, there will be more water
available in earlier years. For example, the Tribe’s demand over the first five years of the
agreement will not exceed 2,900 af annually. This leaves a surplus of 6,100 afa, of which, the
District’s share will be 2,086 acre-feet. This water would be used to satisfy the replenishment
water requirement mentioned above at a reduced cost to the District.

EMWD’s raw water pumping and transmission facilities will be expanded to handle the flows
necessary to achieve these objectives and new facilities, including recharge basins and recovery
wells will be built. The cost of the improvements to EMWD’s system and new construction
currently stands at $29.6 million. EMWD has obtained a $5 million construction grant from the
California Department of Water Resources to offset some of the cost. The four agencies have
agreed to share the remaining cost at the above production rights percentages. The District’s
share is 34.2% of $24.6 million or $611,210 annually for 30 years.

Figure 8-1 presents the costs of the Water Management Plan during a normal hydrological year
and with normal groundwater production. During a multi-year drought, and thus reduced surface
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water availability, the costs would be higher due to a greater reliance on groundwater, leading to
increased assessments.

WMP Extraction Well Supply

As part of the WMP’s facilities, three wells are being constructed to extract imported water that
has been recharged into the basins. The design capacity of the wells is 7,500 afa and the water
will be available to the four agencies at turnouts to their distribution systems. The charge per
acre-foot would consist of O&M for the three wells and wheeling charges through EMWD’s
distribution system to each agency’s turnout. The District’s share of the 7,500 af is 34.2% or

2,565 af, of which no more than 15% can be delivered in any one month. This monthly
maximum is equal to 385 acre-feet.

Add New Well Capacity

The District can add to its well capacity and take advantage of water recharged at the Grant Ave.
Ponds by redrilling Well 3. The original well was drilled in 1925 and could produce 1,000 af per
year. The well casing began collapsing in the 1990’s and several water samples tested positive
for coliform bacteria. The State Department of Health Services decertified the well as a potable
water source in 1996. The well site is small and located close to residences which may
complicate drilling, however, the District should investigate the possibility of siting a new well at
this location. Assuming the cost of construction and equipping the well is $1,500,000 and the
well produces 1,000 afa, the cost of production would be approximately $234/af, amortizing the
capital cost over 30 years at 6% interest and assuming an O&M cost of $125/af.

In 2009, the District purchased a parcel on Fairview Avenue, approximately 1,000 feet south of
Well #14, for the purpose of constructing another well. The Mitigated Negative Declaration, in
accordance with the California Environmental Quality Act (CEQA), for this well has already
been processed through the State Clearinghouse and filed with the County of Riverside Clerk.

Funds have been budgeted to drill and equip this new well in fiscal years 2010/2011 and
2011/2012.

Increase Use of Local Surface Water Supplies

Historically, the District has relied primarily on groundwater supplies to meet its water
demands. Even after 1982, when the treated water filter plant went into operation, groundwater
continued to be used as the primary water supply source for both domestic and agricultural use.
The ability of the District to maximize its use of local surface water will most likely require
capital investment in new treatment and/or conveyance facilities and modifications to current
District operations. However, a comparison of costs should be made to determine the most
economical water supply to meet future demands.

e L e P T e e S o T A S S S T
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New Water Treatment Plant

As discussed previously, due to the decertification of the Eggen Filtration Plant (EFP), the
District is unable to use locally available surface water supplies for domestic purposes. The
construction of a new water treatment plant with conventional treatment processes would
remove both the existing pressure filter and turbidity constraints, and allow the new treatment
plant to treat water at an increased rate and for a longer time period. An alternative water
treatment technology to Conventional Treatment is microfiltration (MF). Compared with
conventional techniques, membrane systems offer a potentially more reliable and effective
means of treatment. Membrane processes can help meet stricter requirements for turbidity,
disinfection ~ by-products (DBPs) and microbiological organisms (e.g, Giardia,
Cryptosporidium, and viruses). This type of filtration system can effectively remove all
particulate matter and provide a physical barrier to microorganisms of concern. The physical
removal of microorganisms of concern means that less disinfection is required, in turn reducing
DBP formation. Although the quantity of water available for treatment each year would still be
dependent on hydrologic conditions, with the pressure filter and turbidity constraint removed,
the District, for the most part, would be able to maximize its use of available surface water.

The sizing of a new water treatment plant will depend on available surface water flow rates and
limitations imposed by existing auxiliary facilities. Most of the valley’s rainfall occurs from
December through March, about 70% of the annual total. Since the ground and vegetation are
extremely dry following several months of limited rainfall, little of the precipitation in
December results in runoff. Significant stream flow begins with larger storms in January and
continues through April and May as the snowpack melts and continues to feed the streams.
These five months comprise the timeframe when adequate surface runoff would be available for
diversion and treatment. Although stream flow can be as high as 100 cubic feet per second (cfs),
the diversions would be limited to the capacities of the diversion structures, and the pipeline
conveying the diverted water to the plant. The 24-inch transmission main which delivered water
to the EFP has a 21-inch pipeline segment that could potentially limit the quantity of water
delivered. Also, the 18-inch pipeline that carried finished water from the EFP to the distribution
system would constrain the operational capacity of a new plant. Considering these limitations, a
new plant would not be able to exceed the design capacity of the EFP which was 6 mgd. If a
plant was to operate daily at this capacity for five months, it could treat approximately 2,700 af.

In 2004, the District contracted with Krieger and Stewart, Engineering Consultants, located in
Riverside, CA, to develop a preliminary design for a new water treatment plant to be located at
the EFP site. They developed cost estimates for five filtration alternatives with each alternative

utilizing ultraviolet primary disinfection. Table 8-3 summarizes these alternatives with costs
adjusted for inflation.

m
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Table 8-3 New Water Treatment Plant Alternatives

Capital Capital O&M % 1 Cost Treated
Cost'? Cost/yr’ Costs' nnua&) " Water $/AF
Design Alternative (%) ($/yr) ($/yn) (AF)
Conventional 12,828,750 1,003,550 236,500 1,240,050 2,700 459
Pressure Membrane
Koch 20,913,200 1,635,970 555,500 2,191,470 2,700 812
Pall 21,408,200 1,674,690 423,500 2,098,190 2,700 777
Submerged
Membrane
Zenon 23,549,020 1,842,160 353,320 2,195,480 2,700 813
Memcor 20,748,200 1,623,060 305,800 1,928,860 2,700 714

12004 estimates increased by 10%

“Cost estimates projected from 10% design and construction phases engineering
*Amortized at 6% interest for 25 years

Receive Credits from Watermaster for Recharging Diversion Right Water

Another avenue the District may be able to pursue if building a new treatment plant is cost
prohibitive is to apply to the Watermaster for replenishment credits in exchange for recharging
water that would otherwise have been diverted for treatment. The benefit would be a decreased
cost to the District for replenishment water it would be required to purchase due to excess
groundwater pumping. This alternative can be explored in more detail after the Watermaster is

formed in 2011.

SUMMARY |

It is projected the District will need an additional 1,500 af of water supply to be able to satisfy
projected growth within the District’s service area through 2020. This increase is expected to
occur in the domestic sector only, with irrigation demand remaining nearly constant. Infill of
vacant parcels will be the biggest driver of this increase in domestic demand. Table 8-4
summarizes the potential sources available to the District.
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Page 9




Table 8-4 Future Water Supply Options

Estimated o
New Source Options Reason for increased yield Capital Cost Adglizﬁinal Cos(g’)AF
$
(%) (AF)
9 $221/af
Conservation Program Reduce inefficient use of water 50,000/yr within 5
average (a)
years
Pipeline Replacement Replace leaking pipelines; reduce 2,500,000 250 510 (b)
Program unaccounted for water

Replace purchased raw water; reduce
Recycled Water Project domestic and ag well use; replace 4,177,000 4,400 219 (c)
private well production

WMP Extraction Wells Recovery of recharged imported water N/A 2,565 120 (d)
: Drill new well for additional pumping
New Well Capacity capacity; el meet peak demend 2,500,000 2,000 216 (e)
Water Treatment Plant
Conventional Increase use of su.rface water diversion 12,828,750 2,700 459 (f)
rights
Membrane (Memcor) Increase use of S?irgfﬁf: water diversion 20,748,200 2,700 714 (H

(a) Average cost per af after 400 afa savings reached within 5 years
(b) $2.5M amortized over 30yrs, 3% APR

(c) $4.177M amortized over 20 yrs, 6% APR.$77/af water cost, $59/af pumping cost; 4,400 maximum supply
(d) Capital cost part of Phase I IRRP facilities; Estimated O&M and EMWD wheeling charges

(e) $2.5M amortized over 30 yrs, 6% APR, $125/af O&M
(1) Includes O&M costs

USE OF GROUNDWATER BASIN TO PROVIDE RELIABILITY DURING DROUGHT
PERIODS

Although the District’s currently available water supplies are 16,145 afa, the actual quantity of
water produced by each supply source will vary in any given year based on hydrologic
conditions. Under a worst-case-drought scenario, if no surface water supplies or imported water
is available and the District is forced to rely only on groundwater, the District would require
31.6 mgd in well capacity to meet maximum day demands in 2020 (based on a total projected
water demand of 17,700 afa and a maximum day peaking factor of 1.9). Assuming domestic
use increases by the projected 1,500 af by 2020 and agriculture remains unchanged, 20.9 mgd in
domestic well capacity and 10.7 mgd in agricultural well capacity will be required. As shown in
Tables 8-5 and 8-6 the District’s existing irrigation well capacity is approximately 4.0 mgd and
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the existing domestic well capacity is estimated at 14.4 mgd. Therefore, in 2020, the District
will require an additional 6.5 mgd of well capacity to provide 100% maximum day reliability to

domestic users and 6.3 mgd of well capacity to provide 100% maximum day reliability for
agriculture.

For agriculture, if the District releases the assumed perennial yield of 2,000 afa from the Lake,
and assuming 400 afa in evapotranspiration losses, 1,600 afa will be available for agricultural
purposes during the peak summer months. Because of the flexibility in the District’s water
system to provide domestic water to the agricultural system, the main concern for providing
reliability to agricultural users will be during the peak summer months when the maximum
domestic water demand coincides with maximum agricultural demand. If we assume this will
occur during a three month period, and the District releases water from the Lake for agricultural
purposes at a steady rate over these three months, the average flow will be approximately 6.7
mgd. Therefore, assuming releases from the Lake under a worst-case drought scenario, the
District will be able to provide agriculture with 100% maximum day reliability using both
groundwater and surface water. However, if the District chooses to provide 100% maximum
day reliability to agriculture with groundwater alone, additional wells will be required.

The above analysis assumes total production from irrigation wells will be available to the
District. However, due to contractual obligations to a local grower whereby he receives a
portion of this well water, the District can only rely on about 1,500 afa, little of which is
available during peak summertime periods. This will require releases from Lake Hemet,
domestic system water, or purchases from the Watermaster (extraction well water or imported
from EMWD). The option in Table 8-4, to bring recycled water to the canal at Marshall, should

be seriously considered as a way to increase the reliability of supply for the District’s
agricultural customers.

Table 8-5  Capacity of Irrigation Wells

Ag Well Capacity (gpm) Capacity (mgd)
5 120 0.2
A 300 0.4
B 180 0.3
D 400 0.6
E 400 0.6
F 700 1.1
Sprowl 310 0.4
Total 2,410 4.0

Source: District Staff
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Table 8-6  Capacity of Domestic Wells

Domestic Well Capacity (gpm) Capacity (mgd)
WLB 1,650 24
M&M Well 1,600 2.3
McMillan Well 1,200 1.7
Webcor Well 650 0.9
Well 1A 100 0.1
Well 2 800 12
Well 4 425 0.6
Well 8 300 0.4
Well 9 800 1.2
Well 10 1,200 1.7
Well 11 485 0.7
Well 14 690 1.0
Well 15 125 02
Total 10,025 14.4

Source: District Staff

In order to provide 100% reliability from the groundwater basin to meet domestic water
demands in 2020, the District will require an additional 6.5 mgd of well capacity. The two
groundwater options listed in Table 8-4 will provide about one-half of this production. Because
the District currently relies primarily on groundwater to meet maximum day demands for
domestic customers in most years, it is recommended that the District have enough well
capacity to meet future maximum day demands from the groundwater basin. Consequently,

additional wells should be drilled over the next few years to supply the remaining 2.9 mgd
(2,000 gpm) by 2020.

This analysis is solely based on available well capacity and does not include an analysis of the
resulting system wide water pressures. These issues are addressed in Chapter 7, “Water
Distribution System Analysis”. In addition, because of the affects of increased groundwater
extractions by other Basin users during a drought condition, this analysis does not analyze
affects to the overall Groundwater Basin including resulting groundwater levels and possible
subsidence issues, particularly in the Upper Pressure Subbasin. It is assumed that these issues

will be further addressed as components to the Hemet-San Jacinto Groundwater Management
Plan.
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CHAPTER 9

FUTURE WATER DISTRIBUTION
SYSTEM ANALYSIS AND CIP

INTRODUCTION

This chapter summarizes our evaluation of the Lake Hemet Municipal Water District (District)
water distribution system and its ability to meet future, projected water demands. The evaluation
is based on the criteria presented in Chapter 3, “Operational and Design Criteria”, and on
additional information provided by the District.

BACKGROUND

The District’s future water distribution system was evaluated as follows:

*  The District’s existing potable water distribution system with all current operational
facilities plus the proposed near term improvements as the result of any existing
deficiencies as discussed in Chapter 7.

* The future demands including a potential sphere of influence and future pressure
zones

The future water distribution system was evaluated under the following demand scenarios:

®  maximum-day
e  peak-hour
e  maximum-day plus fire flow conditions

Each of the above conditions was analyzed using the developed and calibrated hydraulic model.
The results of these model simulations were then compared to the established planning and
design criteria. Additional model simulations were conducted to evaluate potential system
improvements and/or enhancements, including new pipeline connections, parallel pipelines or
replacement mains. Existing local and regional emergency storage requirements and provisions
for backup power for the pump stations and wells were also evaluated as part of the analysis.

m
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EVALUATION OF FUTURE WATER DISTRIBUTION SYSTEM

This section presents the evaluation of the District’s future water distribution and its ability to
meet recommended performance and planning criteria (as presented in Chapter 3) under future

demand conditions. The future water distribution system was evaluated under the following
demand scenarios:

e  Maximum-Day Demand - Maximum-day demand conditions are met by flows from
water supply facilities only. A maximum-day demand condition was simulated for
the future system to evaluate the District’s supply facilities, pump station capacity,
and the distribution system capabilities.

e Peak-Hour Demand - Peak-hour demands are met by the combined flows from the
District’s supply sources and storage reservoirs. A peak-hour flow condition was
simulated for the future system to evaluate the distribution facilities” capability to
meet this peak-hour demand condition.

e  Maximum-Day Demand Plus Fire Flow - To evaluate the system under maximum-
day demand plus a fire flow condition, a two-step analysis was followed. The first
step used the HoONET “Auvailable Fire Flow Analysis” option to determine if the
minimum pressure and required fire flow could be met with future District facilities.
If the analysis indicated that the system failed to meet the minimum requirements for
pressure and flow, a second analysis was performed. The second analysis involved
running the model, but with pipeline improvements and system modifications added
to the distribution system to eliminate previously identified deficiencies.

The evaluation of future expansion within the District included areas that are currently
undeveloped. These areas included vacant parcels, existing areas with orange groves and areas
that are not anticipated to be developed based on topography. Figure 9-1 outlines these three
areas where future growth is expected. It is assumed that development will first occur in the
infill areas of the Upper and Lower Pressure Zones before any major development is seen as a
result of orange groves converted to residential development.

An estimate of the timing of future growth over the next 10 years within the District was made
and is shown in Table 4-4. Table 9-1 presents a summary of the projected growth for build out

of the system including the ultimate conversion of groves to development and the potential
sphere of influence.
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Land uses were assigned to undeveloped areas based on County and City land use maps and
from information provided by the District on known developments. Based on information
provided by the District, the average usage in 2007 for a single family residential account was

530 gpd. This usage was then used to project future residential demands in Table 9-1. These
land uses are shown in Figure 9-2 .

Pump Station Analysis

Pump stations should be evaluated on their ability to deliver a firm, reliable capacity equal to a
system’s maximum-day demand with the largest pump out of service. Our analysis of the ability
of the District’s pump stations to meet future demands, is divided into three categories:

e water distribution system booster pump stations
o wells

e well booster pump stations

Booster Pump Stations

The majority of the demands anticipated within the next 10 years are in-fill demands that will
occur in the Main Valley System. Significant future demand is anticipated to occur in the
Hillside Pressure Zone, just to the west of the Upper Skycrest Pressure Zone (Mesa Grande),
above the Cornell Tank. This future demand will require the construction of an additional
booster pump station at the Cornell Tank site. There may also be significant growth in the Lower
Pressure System on Park Hill, where plans to build 252 multi-family dwelling units and 374
single family homes on approximately 319 acres has been contemplated. This would require
boosting water from the Lower Pressure Zone up to a new pressure zone on Park Hill. Future
booster pump stations may be required if the potential sphere of influence area outlined in Figure
9-3 is developed and if development encroaches into previously undeveloped areas. Areas such
as the hillsides south of the Upper Sprague Heights Pressure Zone and east of the Cunningham
Pressure Zone would require water to be boosted up from a lower pressure zone. It is not
anticipated that booster pump stations will be required for these areas within the next 10 years.

Well Pumps

As presented in Table 4-4, the maximum-day domestic demands for Years 2010, 2015 and 2020
are: 16.1 mgd, (11,190 gpm); 18.0 mgd, (12,486 gpm); and 19.8 mgd, (13,782 gpm),
respectively, based on a peaking factor of 1.9 times average-day demand. Build-out of the
District is projected to occur around 2050 with an estimated average-day demand of 13.38 mgd
(9,300 gpm). The District’s existing wells at their rated capacities can produce approximately
10,025 gpm and the supply from the Washington Booster provides an additional 1,900 gpm for a
total supply of 11,925 gpm; therefore, additional well capacity will be required to meet
maximum-day demands. In order to meet the ultimate demand within the District’s service area,
approximately 5,700 gpm of additional supply will be required for maximum-day demand.
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Well Booster Pumps

At each new well site, a new booster pump will also need to be constructed. Each of these Well
Booster Pumps should be rated at 100 Hp and should be constructed in conjunction with the
well. All new wells and booster pumps should be constructed with backup power.

Reservoir Analysis
Specific volume requirements for reservoir storage were previously defined as one maximum-

day demand for emergency storage and the fire storage component of 3,000 gpm for 4-hours
(schools/commercial) or a 2-hour duration of 1,500 gpm for a residential fire.

A breakdown, by pressure zone, of the existing total storage within the District is presented in
Table 7-5. As shown on this previously presented table, there is a storage deficiency of 6.411
mgd. Backup power generators located at seven well sites provide a firm supply of 6,890 gpm or
9.9 mgd. With the largest source of supply (equipped with a backup generator) out of service
(Well WLB @ 1,650 gpm) the firm supply capacity is 5,240 gpm or 7.55 mgd which can be used
to supplement future storage requirements. It is assumed that all future emergency storage will
also come from the groundwater basin, and that no additional fire storage will be required.

There are future infill areas which will require additional storage, because they are not located in
areas where they can take advantage of the water stored in the Upper and Lower Valley Systems.
These future infill areas are the Mesa Grande Area located to the west of the Upper Skycrest
System, the Park Hill Area located within the Lower System, the potential Sphere of Influence

and the undeveloped hills south of the Upper Sprague Heights Pressure Zone and the hills east of
the Cunningham Pressure Zone.

Pipeline Analysis

As previously discussed, a pipeline system analysis was conducted to identify potential pressure,
velocity, and head loss deficiencies. The hydraulic model of the existing system was modified to
create a future system model for use in evaluating the demand conditions expected in Year 2020.
The Year 2020 model was further expanded to represent the development and demand conditions
expected at ultimate build-out. Ultimate build-out of the District is not anticipated to occur for
another 40 years, if the average annual projected growth rate of 1.15% continues.

The water system model for 2020 was developed by assigning additional water demands to the
District’s existing hydraulic system model to represent expected growth. Growth projections
were based on an annual connection growth rate of 1.15% and the land use development was
based on County and City land use maps. The hydraulic model was then run to simulate future
water deliveries to the new demand areas, and identify potential pressure, velocity, and head loss
deficiencies under peak-hour flows and maximum-day demands plus fire flows.

]
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The existing system limitations and problem areas were identified and the system improvements
required to eliminate these deficiencies were identified and added to the model. The revised
system model was then reanalyzed to confirm that the proposed future District system would be
capable of meeting the required minimum performance criteria.

Peak-Hour Demands

The future peak-hour demand for the District in Years 2010, 2015 and 2020 is approximately
19,000 gpm, 21,200 gpm and 23,400 gpm, respectively, based on a peaking factor of 1.7 times
peak day demand or 3.23 times average day demand. These peak-hour demands were simulated
in the hydraulic model and the results indicated that there are areas within the existing system
that could not adequately supply these demands at the District’s minimum pressure criteria of 40
psi.

As most of the future development in the Upper and Lower Valley Systems is infill, the same
high and low pressure constraints exist as with the existing system. In discussing these areas
with the District, it was confirmed that there are some areas in the District which have always
had and always will have low and/or high pressures. These areas of concern were due mostly to
topographic location of the services and could not be adjusted without major restructuring of the
pressure zones. Therefore, the District decided that in evaluating the future system under a peak-
hour demand condition, we were to assume that if a high or low pressure problem area was due

to topography, and not poor looping and/or poor condition of the pipelines, no changes needed to
be recommended.

With the future Mesa Grande Area, we are limited to the same high and low pressure problems
that currently exist in the Upper Skycrest System, since this new demand area would be served
from the Upper Skycrest Tank. The only way the District can cont