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Executive Summary

The objectives of this Water Distribution System Master Plan are to provide the Elsinore Valley
Municipal Water District (District) with an evaluation of the District’s water system under
existing and future demand conditions through year 2030. This report is prepared as an update to
the District’s previous Water Distribution Master Plan completed in year 2002. This evaluation
includes determining needs to address existing system deficiencies and facility requirements to
meet rising demands over the next twenty years. The report also provides details for a proposed
Capital Improvement Program (CIP) for the water system, including prioritization and
construction cost estimates.

EXISTING WATER SYSTEM

The District’s water system is divided into two divisions, the Elsinore Division and the Temescal
Domestic Service Area (TDSA). The water system currently includes 33 pressure zones. Within
these zones, there are approximately 3,063,000 feet (580 miles) of pipelines ranging in diameter
from 3 inches to 42 inches, 67 storage reservoirs with an approximate total storage capacity of 83
million gallons (MG) and 46 booster pump stations. The District currently obtains its water from
13 groundwater wells, the Canyon Lake Water Treatment Plant (WTP), and imported water from
Metropolitan Water District (MWD) through the Auld Valley and Temescal Valley Pipelines.
The District’s existing water system facilities are described in detail in Section 4.

PROJECT APPROACH

Using the District’s Geographical Information System (GIS) as the basis, the existing H,OMAP
Water hydraulic model created for the previous Master Plan is updated as part of this project.
The model includes all facilities within the District’s water system such as transmission and
distribution pipelines, storage reservoirs, booster pumps, pressure regulating valves (PRV) and
groundwater wells. The majority of the data is obtained from the District’s GIS, while other
information such as pump curves, pump test data, production records, and billing records are
provided by the District personnel. Elevations and demands are input into the hydraulic model
using various ArcGIS routines. Production and consumption records are used to evaluate
existing demands, and future demands through year 2030 are projected using general plan land
use, specific plans, and other information on specific developments.

The model is calibrated based on information gathered by the District during two days,
September 21 and 28, 2006, including fire hydrant test data and reservoir levels from the
SCADA system. The data collected on these two days is used to confirm that the model
reasonably simulates real-world field conditions. The model is modified to run 24-hour
extended-period simulations, under average day demands (ADD), maximum day demands
(MDD), and MDD plus fire flow demands.

The existing system is evaluated using the model, to investigate high and low pressure locations,
pipeline velocities, storage reservoir capacities, booster pump station capacities, and source
water capacities. Planning and evaluation are based on criteria outlined in Section 6.

MWH ES-1



Executive Summary

Recommendations are made to address deficiencies in the existing water system. Following the
existing system evaluation, future demands are added to the model. The size and location of
transmission pipelines, storage reservoirs, booster pump station, and water source capacities
necessary to meet future demands are determined. Recommendations for all improvements,
existing and future, are prioritized according to system needs, including construction cost
estimates.

PROJECTED WATER DEMANDS

A review of existing and future development within the District’s Elsinore Division is presented
in Section 2. There are many large residential development projects planned or currently in
construction, mostly located along Interstate 15 Freeway. Based on the growth projections,
projected water demands have been prepared. Water demands for future scenarios are
determined based on water duty factors (WDF) and future projected growth. Maximum day
demands were determined by applying a peaking factor of 2.0 to the anticipated average day
demands. Table ES-1 summarizes the projected water demands.

Table ES-1
Projected Water Demands
Water Demands
Year Average Annual [Maximum Day
(acre-ft/yr)|(mgd) (mgd)
2005 28,113 | 25.1 50.2
2010 34,538 | 30.8 61.7
2015 40,985 | 36.6 73.2
2020 47,020 | 42.0 84.0
2025 51,468 | 46.0 91.9
2030 55,197 | 49.3 98.6
Buildout (2070)| 77,172 | 68.9 137.9

DISTRIBUTION SYSTEM IMPROVEMENTS

Details of the existing system analysis are discussed in Section 7. The future system is evaluated
in Section 8, listing improvements needed to meet future (2030) demands. Future storage
reservoirs, booster pump stations, transmission pipelines, and water sources are recommended.

Under existing conditions, fifteen low pressure locations (below 40 psi) and fifteen high pressure
locations (above 125 psi) are identified under a 24-hour MDD run. Pressures at the low pressure
locations should be increased, where possible, by serving these areas from higher pressure zones.

To meet rising future demands, additional water source capacities are also required. As
discussed in the Water Resources Management Plan, five new groundwater wells are
recommended as well as a major imported source of supply entering at the east side of the
District’s system.
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In the existing system, the District’s available storage capacity is 83 MG, while the total storage
volume required is approximately 81 MG, yielding a storage surplus of 2 MG. However, 24
zones show storage deficits in existing system; most of these zones are located at higher
elevations. In the future system (2030), the total storage volume required is approximately 146.1
MG. An additional 63 MG is needed to meet future demands. A total of 63.1 MG of storage
capacity is recommended for the District, located at 31 different locations.

For booster pump stations (PS), the existing system capacities are sufficient for most zones. To
meet existing system deficiencies and future growth-related demand, the following items are
recommended: three PS replacements, twelve new PS and 12 PS expansions. Pump stations are
needed for the majority of new developments, located at higher elevations along the hillsides. A
pump station is also required along the Temescal Valley Pipeline in order to use the full capacity
of the pipeline. A pump station is also recommended from the proposed new imported water
supply to the 1601 Zone.

Three major transmission pipelines are also recommended in this Master Plan. A 24-inch
diameter pipeline is recommended in Grand Ave. on the west side of Lake Elsinore. For future
demands, a 48-inch diameter pipeline is recommended through the Loop Zone between Lake
Street Reservoir and Baker Street Reservoir, parallel to the existing 30-inch pipeline, to convey
water from the Temescal Valley Pipeline (TVP) to the central part of the District’s system. Also,
to accommodate the proposed new imported water supply, a series of 30 to 42-inch diameter
pipelines are necessary in the 1434 Zone in Railroad Canyon Road from the Canyon Lake WTP
to Mission Trail, and in the 1601 Zone along the east side of I-15 Freeway from Railroad Canyon
Road to Third Avenue.

A summary of the recommended improvements is in Table ES-2.

Table ES-2
Summary of Recommendations by Facility Type

Facility Type Existing Additional Recommended
Water Treatment Plant 1 0

Wells (operating) 13 5

Storage Reservoirs 67 31

Booster Stations 46 28

Pressure Regulating Stations 53 1

Pipeline (miles) 580 68"

Note: 1. Does not include growth-related distribution mains.

CAPITAL IMPROVEMENT PROGRAM

The Capital Improvement Program (CIP) lists the improvements needed by the District to
address existing system deficiencies and meet future growth. Capital improvement projects are
phased according to system needs. Projects impacting pending growth, the greatest deficiencies,
the largest number of individuals or important facilities are given the highest priority. Future
system recommendations are predicated on the projected growth identified in Section 3. The
timing of the implementation of the proposed recommendations may vary if growth within the
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District’s service area occurs at a different rate. Future system facilities must be installed prior
to the demand increase so that water will be available continuously.

A summary of the recommended CIP by project type and by funder are shown in Table ES-3
and Table ES-4, respectively, with a total cost of $488,700,000.

Table ES-3
Summary of Capital Improvement Program by Project Type (Year 2008 Dollars)
Water Storage Pu_mp Pipelines Incremental | Cumulative
Phase Supply Tanks St_a’qons (million $) Cpst Cpst
(million $) (million $) (million $) (million $) (million $)
2007-2010 $7.6 $43.6 $12.9 $49.7 $113.6 $113.6
2011-2015 $0.0 $42.3 $18.6 $76.8 $137.6 $251.2
2016-2020 $76.3 $6.8 $9.9 $37.1 $130.0 $381.2
2021-2025 $0.0 $23.9 $5.7 $37.7 $67.2 $448.4
2026-2030 $3.5 $13.8 $0.8 $22.2 $40.3 $488.7
Total $87.4 $130.4 $47.9 $154.0 $488.7 $488.7
Table ES-4

Summary of Capital Improvement Program by Funder (Year 2008 Dollars)

Existing Developer Future CIP Incremental Cumulative
Phase Ratepayers Funded (million $) Cost Cost

(million $) (million $) (million $) (million $)
2007-2010 $26.9 $50.0 $36.8 $113.6 $113.6
2011-2015 $3.8 $90.6 $43.3 $137.6 $251.2
2016-2020 $0.1 $19.1 $110.8 $130.0 $381.2
2021-2025 $40.6 $4.9 $21.7 $67.2 $448.4
2026-2030 $29.2 $0.0 $11.1 $40.3 $488.7
Total $100.6 $164.6 $223.7 $488.7 $488.7
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Section 1
Introduction

This section provides overview of the project and an outline of the master plan. A brief
background of the master planning work conducted to date, a discussion of the objectives and
scope of work, a description of the report sections to follow, and a listing of abbreviations and
definitions used in this report are included in this section.

1.1 PROJECT BACKGROUND

The intent of this study is to develop a calibrated, 24-hour Extended Period Simulation (EPS)
model of Elsinore Valley Municipal Water District’s (EVMWD or District) entire water system
for existing and 2030 conditions to be used for existing system evaluation and future facilities
planning.

The District’s last water master plan was completed by MWH in May 2002. The water master
plan covered historical and projected demands through 2020, and evaluated supplies, storage,
pumping and the distribution system. Several of the recommendations from this place have been
implemented. Since completion of the last master plan, the District has experienced continued
growth and facilities improvements, thereby requiring the need to develop a new hydraulic
model and master plan that reflects the changes in facilities and planning that has occurred since
the 2002 plan.

Concurrent to this report, MWH is developing the Water Resources Management Plan (WRMP)
which provides a comprehensive analysis of twenty eight potential supply sources to meet
District demand through year-2030 (MWH, 2006). Out of these alternatives, a water supply
strategy is recommended that incorporates several local resources as well as a new imported
connection to Metropolitan Water District’s (MWD) proposed Perris Valley Pipeline (PVP).
This new supply source is assumed to connect to the eastern portion of the District’s system
along Newport Road. Implementation of this strategy will allow the District to meet year-2030
MDD with its largest well out of service, and year-2030 ADD with its largest supply source (the
Mills Water Treatment Plant) out of service. This master plan also incorporates the
recommendations from the updated WRMP.

1.2 OBJECTIVE AND SCOPE OF WORK

The “District's mission is to manage its natural resources to provide reliable, cost efficient, high
quality water and wastewater services for the communities they serve, while promoting
conservation, environmental responsibility, education, community interaction, ethical behavior,
and recognizing employees as highly valuable assets.” This water master plan has been
developed to assist the District in achieving these objectives for their water system. The scope of
work for this water master plan includes the following tasks.
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Section 1 — Introduction

Analysis of Existing Water Demands

Projection of Future Water Demands

Development of Peaking Factors and Diurnal Curve

Hydraulic Model Creation (Importing pipelines, allocating demands, interpolating
elevations, etc.)

Hydraulic Model Calibration (Steady-State and Extended Period Simulation)

Hydraulic Model Simulations

Evaluation of Existing System

Evaluation of Future System

Development of Capital Improvement Program (CIP)

1.3 DATA SOURCES

In preparation of this water master plan, the District staff supplied many reports, studies and
other sources of information. In addition, material was obtained from other sources such as
United States Geographical Survey (USGS), Environmental Systems Research Institute, Inc.
(ESRI), and others. Pertinent materials included water system maps, planning and development
information, historical records, billing data and detailed facility information. Numerous
meetings were held with the District staff. In addition, extended interactions were held with the
District's operational staff during the hydraulic model development and calibration stages to
utilize their knowledge and information.

1.4 AUTHORIZATION

This water master plan has been developed in accordance with a purchase requisition between
the District and MWH (Montgomery Watson Harza) dated August 22, 2006.

1.5 ACKNOWLEDGMENTS

MWH wishes to acknowledge and thank all of the District’s staff for their support and assistance
in completing this project with special thanks to Ron Young, General Manager; Phil Miller,
District Engineer; Julius Ma, Water Resources Manager; and Greg Kowalski, Civil Engineer.

1.6 PROJECT STAFF

The following MWH staff was principally involved in the preparation of this water master plan:

Principal-in-Charge: Ajit Bhamrah, P.E.
Project Manager: Matthew Huang, P.E.
Project Engineers: Ganesh Krishnamurthy
Philip Wegge
James Yoon
Rui Zhang
Technical Review: David Bouck, P.E.

David Ringel, P.E.
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Section 1 — Introduction

1.7 MASTER PLAN OUTLINE

The following sections of this water master plan describe the existing and future systems, water
sources and recommended system modifications.

Section 2 discusses the study area, land use and development within the District. Section 3
focuses on the District's water production and demands. Section 4 entails the existing water
facilities. Section 5 describes the model development and calibration while Section 6 illustrates
the planning and evaluation criteria. Section 7 and 8 discuss the existing and future system
evaluations, respectively. Section 9 describes the financial impacts of both existing system
modifications and future capital improvements.
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Section 2
Study Area and Land Use

This section provides a general overview of the study area, existing and future land use, and the
demographics of the District.

21 STUDY AREA

Located in southwestern Riverside County, California, the District’s service area encompasses
the Cities of Lake Elsinore and Canyon Lake and portions of the City of Murrieta (California
Oaks), and the unincorporated communities of Wildomar, The Farm, Meadowbrook, Lakeland
Village, Cleveland Ridge, Rancho Capistrano—El Cariso Village, Horsethief Canyon, Sedco and
Temescal Canyon. The District provides water service in both the Elsinore and Temescal
Valleys, which extend from Murrieta to Corona. The District’s service area is broken into two
divisions, the Elsinore Division and the Temescal Division (also known as Temescal Domestic
Service Area). The division between the two valleys is approximately two miles north of Lake
Elsinore, near the intersection of Love Lane and Temescal Canyon Road (where the Temescal
Wash flows north). The service area consists of residential, commercial and industrial
developments, as well as open space with golf courses and various mixed agriculture, namely
citrus and avocado groves. Municipal and industrial uses are concentrated near the City of Lake
Elsinore and scattered along Interstate 15, with many new residential neighborhoods.

2.2 LAND USE

Land use designations used for this report are primarily based upon the City of Lake Elsinore’s
1990 General Plan (Lake Elsinore, 1990). The update process to the 1990 General Plan was
initiated in January 2005 and is yet to be completed. Preliminary alternative maps from the
City’s General Plan update indicate that changes in land use will have relatively minor impact on
water demand projections. Land use designations were also developed as part of the County of
Riverside’s General Plan (County, 2003). Information from the County’s General Plan is used to
classify land uses for unincorporated areas of Riverside County that fall within the District’s
service boundaries. The District’s ultimate land use based upon these plans is presented in
Figure 2-1, which shows land uses categorized into the following seven general types:

e Low Density Residential (< 2 dwelling units/acre)
Medium Density Residential (2 to 8 dwelling units/acre)
High Density Residential (> 8 dwelling units/acre)
Commercial and Industrial

Schools and Public Facilities

Open Space Conservation

Open Space Recreation
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Section 2 — Study Area and Land use

2.3 DEVELOPMENTS

In addition to the land use information presented on Figure 2-1, several specific plan
developments are proposed throughout the District service area. These include Cottonwood,
East Lake (including John Laing Homes and Lumos), Lake Edge, Alberhill CFD, Alberhill
Ranch, CFD 98-2, La Laguna, Ramsgate (and surroundings), North Peak, The Preserve, La
Strada, Tuscany Hills North, Sunset Ridge, Lakeside Palms, County Water Co, and Canyon Hills
Estates. For those areas where a specific plan exists, the specific plan is referred to for land use
information rather than the City or County’s General Plan. The land use designations for each of
the specific plans is summarized in Table 2-1.

The District’s potable water demands are expected to increase due to new developments within
its service boundaries, such as those with specific plans listed above. These developments, along
with their anticipated years of phasing, are presented on Figure 2-2. To estimate their future
water demands, the developments have been categorized into two categories: developments with
specific plans and other developments. The two types of developments are described below.

Developments with Specific Plans

Developments with specific plans are defined as those that are planned as a distinct unit with a
specific plan that details the proposed development for the region. Within the District, they
include Cottonwood, East Lake (including John Laing Homes and Lumos), Lake Edge, Alberhill
CFD, Alberhill Ranch, CFD 98-2, La Laguna, Ramsgate (and surroundings), North Peak, The
Preserve, La Strada, Tuscany Hills North, Sunset Ridge, Lakeside Palms, County Water Co, and
Canyon Hills Estates. Demands for several of these developments were originally calculated in
the 2002 Distribution System Master Plan (DSMP) and further updated in the 2005 District-
Wide Water Supply Assessment (WSA) and 2005 Urban Water Management Plan (UWMP). In
this study, the demands are modified according to more recent studies and based upon updated
water duty factors (WDFs), which are discussed later in this section. The relevant references for
each of the listed developments is included in Appendix A.

The phasing for each development is based upon information provided in the studies where
available. For developments without any phasing information, the phasing assumptions are
based on engineering judgment, discussions with District staff, and information provided by
developers where available.
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Section 2 — Study Area and Land use

Table 2-1
Specific Plan — Land Use
Schools
LDR? LMDR MDR MHDR HDR Comm. N and Public | Mixed
Description® <2 du/ac 2-4 dufac | 4-6du/ac | 6-12 du/ac | >12 du/ac / Ind. Ir(r;%?élso)n Facilities Use
(du) (du) (du) (du) (du) (acres) (acres or (ac)
capita)
The Preserve 210 30.4 245 capita
La Strada 17 269 40.8
La Laguna 600 29
Tuscany Hills North 221 939 221
Alberhill Ranch 1,174 550 76 79 10.4 acres
Alberhill CFD 56 2,386 283 1,091 16.3 184.5 25 acres
Sunset Ridge 82 572 537 23.1
Ramsgate 2,368 13.4 14.3 acres
Ramsgate Surroundings 4,859
Cottonwood? 173 564 735 1,686 23.9 113.7 5.2 acres
John Laing Homes 977 908 515 329
Lumos 858 938 197.8
Remaining East Lake 1,454 0 1,227 1,341 145 19 213
North Peak 69 1,082 44 118 1000 acres
CFD 98-2 220 62.5
Canyon Hills Estates 361
Lakeside Palms 369 39.1
County Water Co 474 1,200 103
1. See Appendix A for list of references of the various developments
2. Abbreviations: LDR — Low Density Residential, LMDR — Low Medium Density Residential, MDR — Medium Density Residential, MHDR — Medium High Density

Residential, HDR - High Density Residential, Comm/Ind — Commercial/Industrial
3. Also referred to as Canyon Hills as shown on Figure 2-2
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Section 2 — Study Area and Land use

Other Developments

Other developments are defined as those for which no specific plan exists. For demand
estimating purposes, the other developments are separated into the following three groups: future
developments without specific plans, in-fill developments, and sphere of influence (SOI)
developments.

Future Developments without Specific Plans

This category includes various undeveloped areas throughout the District service area consisting
of more than a single, isolated parcel. These areas include Alberhill Surroundings (North),
Alberhill Surroundings (South), Pacific Clay, CFD 98-2 Surroundings, Lusk, MDMD, Three
Arch, Freeway Corridor, and Mountain Regions. The demand for these areas is estimated based
upon the updated water duty factors and land use designations. The phasing of these future
developments is based upon engineering judgment and discussions with District staff.

In-fill Developments

As part of the 2002 DSMP, in-fill locations within the District’s service boundary were identified
as vacant parcels within areas that are already developed. Demand for these in-fill locations was
estimated by multiplying the WDFs (based on the General Plan land use) with the area of vacant
parcels. In this study, demand projections for in-fill developments from the DSMP are
recalculated by using the updated WDFs. In addition, certain regions that have been recently
developed (e.g. Greer Ranch, Tuscany Hills, etc.) have been added to the list of in-fill
developments.

For the phasing of in-fill developments, it is assumed that development occurs linearly from
2006 to an estimated buildout year (based upon engineering judgment) for the region.

Sphere of Influence (SOI) Developments

These developments are defined as undeveloped regions located outside of the District’s existing
service boundary but within the District’s sphere of influence. The demand for these
developments is calculated by multiplying WDFs (based on the Riverside Country Integration
Plan (RCIP)) with the area of vacant parcels. The phasing of the SOI developments is assumed
to occur linearly from 2030 to Buildout.

Open Space and Conservation Habitat

In additional to the development areas listed above, a large area within the District’s service area
is designated as Open Space or Conservation Habitat (shown on Figure 2-1). These areas are
assumed to have no future water demand.
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Section 2 — Study Area and Land use

24 POPULATION GROWTH

Population growth for Riverside County was recently projected by the Riverside County Center
for Demographic Research (County, 2007). These projections were performed on a census tract
basis. For this analysis, the projections within the District’s service area are determined by
calculating area percentages of census tracts which fall within the District’s service boundary.
The projections for the Elsinore Division are shown in Table 2-2, and the projections for the

Temescal Division are shown in Table 2-3.

Table 2-2
Demographic Projections — Elsinore Division
Description 2005 2010 2015 2020 2025 2030 2035
Population 102,603 | 119,488 | 136,102 | 151,394 | 166,436 | 178,907 | 189,646
Housing 34,589 40,600 46,009 51,800 57,014 61,607 65,281
Employment 19,763 23,870 27,710 31,712 35,713 39,602 42,843
Table 2-3
Demographic Projections — Temescal Division
Description 2005 2010 2015 2020 2025 2030 2035
Population 421 478 502 507 521 530 542
Housing 129 148 156 161 164 168 172
Employment 58 67 76 85 94 104 109

Note: Temescal Division projections may be inaccurate because the area consists of a small region of a much larger census tract.

MWH
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Section 3
Water Production and Demand

An analysis of the historical quantity of water produced and projection of future water
requirements is presented in this section. In addition, a detailed evaluation of water demands
within the District’s primary service area is presented. The water demand projections are based
on land use information, specific plans, and anticipated timing of developments.

3.1 HISTORICAL WATER PRODUCTION

The District obtains its water from the following three sources:

e Canyon Lake WTP
e Imported Water (through the Auld Valley and Temescal Valley Pipelines)
e Groundwater Wells

Historically, the wells have produced between 40 and 60 percent of the water demand needs,
although in recent years, this trend is beginning to shift due to increasing water demands and
decreasing water table levels. Surface water production at Canyon Lake has occassionally been
very productive during periods of high runoff. However, this source has been variable. In
addition, imported treated water is purchased from the Western Municipal Water District
(WMWD), which is conveyed to the District via the Auld Valley Pipeline (AVP) and the
Temescal Valley Pipeline (TVP). The AVP conveys water to the District from the Metropolitan
Water District of Southern California’s (MWD) Skinner Water Treatment Plant (WTP), and the
TVP conveys water from MWD’s Mills WTP.

In 2006, approximately 65 percent of the water produced was purchased from MWD through the
AVP and TVP, 3 percent of the water was supplied through the Canyon Lake WTP, and 32
percent was supplied by groundwater, as shown in Table 3-1. A monthly summary of historical
annual production, from 2002 to 2006, is presented in Table 3-2 and a graphical summary is
shown on Figure 3-1. The average monthly production from the years 2002 to 2006 is shown on
Figure 3-2.

Table 3-1
Year 2006 Production by Source

Source Production (acre-ft/yr) Percentage of Total
Wells 9,868 32%
AVP (Skinner WTP) 15,918 51%
TVP (Mills WTP) 4,428 14%
Canyon Lake WTP 782 3%
Total 30,995 100%
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Section 3 — Water Production and Demand

Table 3-2
Total Monthly Production 2002-2006 (acre-ft)
Year
th
Mon 2002 2003 2004 2005 2006
Jan 1,142 1,517 1,530 1,119 1,790
Feb 1,336 1,115 1,313 1,058 1,765
Mar 1,647 1,208 1,737 1,385 1,416
Apr 1,810 1,609 2,051 2,202 1,665
May 2,250 2,208 2,844 2,582 2,787
Jun 2,580 2,538 2,892 2,986 3,405
Jul 2,925 3,069 3,243 3,587 3,992
Aug 2,865 3,136 3,255 3,500 3,670
Sep 2,677 2,853 3,052 3,002 3,351
Oct 2,100 2,550 2,133 2,463 2,831
Nov 1,582 1,514 1,543 2,219 2,409
Dec 1,252 1,536 1,484 2,032 1,913
Annual Totals 24,169 24,853 27,076 28,137 30,995
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Figure 3-1
Annual Production 2002-2006 (acre-ft/year)
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3.2 HISTORICAL WATER DEMANDS

The District’s historical potable water demands from 1992 through 2006 are presented in
Table 3-3. The historical potable water demands are determined from the total production from
the District’s potable water sources. Hence, water demands are equal to production and include
water loss, which is defined as the difference between water demand and water consumption.
These demands are normalized to remove the effects of cool wet years and hot dry years by
computing the normalized demand per service connection. Multiplying the normalized demand
per connection by the number of connections gives the normalized demand for each year. The
variation between the actual and normal water demands represents the range in demand due to
weather variations. By identifying the maximum variations of the actual demands to the normal
demands over the recorded 14 year period (1992-2006), it is calculated that dry year annual
demands are approximately 9 percent above average year annual demands, and wet year annual
demands are approximately 10 percent below average year demands.
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Table 3-3
Historical Potable Water Demands
Normalized .
System Demand |Number of Service Demand per Demand per Normalized System
Year . Connection . Demands
(acre-ftlyr) Connections (acre-ftiyr) Connection (acre-ftiyr)
(acre-ftlyr)
1992 16,365 19,499 0.839 0.812 15,839
1993 16,505 20,185 0.818 0.812 16,391
1994 17,137 20,923 0.819 0.812 16,986
1995 16,994 21,758 0.781 0.812 17,659
1996 17,848 22,868 0.780 0.811 18,555
1997 19,195 23,790 0.807 0.811 19,297
1998 17,953 24,576 0.731 0.811 19,929
1999 21,902 25,453 0.860 0.811 20,635
2000 23,392 26,358 0.887 0.810 21,363
2001 21,915 27,427 0.799 0.810 22,223
2002 24,251 28,861 0.840 0.810 23,378
2003 24,851 31,537 0.788 0.810 25,539
2004 26,939 33,374 0.807 0.810 27,019
2005 27,584 34,735 0.794 0.809 28,113
2006 30,995 36,000 0.861 0.809 29,128

1. Estimated Based Upon 2005/2006 FY Billing Data

3.3 POTABLE WATER DEMAND PROJECTIONS

The potable water demand projections are based on a combination of:

e Development characteristics (land use type, area, and phasing)
e Water duty factors (WDFs)
e Peaking factors

The WDFs, peaking factors, and the demand projection summary are described below.

3.31 Water Duty Factors

A water duty factor is defined as the daily water use per some specified unit (e.g. acre, person,
dwelling unit) for a given land use type. The City of Lake Elsinore’s 1990 General Plan
developed WDFs that have been used in several of the District’s planning studies since that time,
including the District’s previous WDSMP. An analysis of these WDFs versus actual usage over
the past several years indicates that several of them are too low and do not accurately reflect
actual water consumption trends. A comparison of the District’s existing WDFs against those of
other cities and public agencies in similar locations also confirms this observation.

For the purpose of this report, the WDFs have been updated based upon FY 2005-2006
consumption data. The methodology involved behind updating the WDFs involves overlaying
historical water consumption data with designated land use type to calculate an actual water user
per acreage. For residential developments, this calculation is performed primarily in recently
developed areas, since it is assumed any new development in the District will more likely follow
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the water usage trends of these newer developments.

For general land use categories (e.g.

commercial, business, etc.), various sample areas are selected to perform the calculation. Based
upon this methodology, the updated WDFs are presented in Table 3-4. For those cases in which
the number of dwelling units for a residential development is known, separate WDFs are used.

These WDFs are presented on Table 3-5.

Table 3-4
Water Duty Factors
WDF WDF .
Land Use Category (2002 DSMP) | (Updated) Unit
Business Park 900 1,200 gpd/acre
Commercial Office 2,200 3,000 gpd/acre
Freeway Business 1,300 1,300 gpd/acre
General Commercial 1,700 2,500 gpd/acre
Industrial 3,000 3,000 gpd/acre
Limited Industrial 700 900 gpd/acre
Neighborhood Commercial 1,000 1,000 gpd/acre
Tourist Commercial 750 2,500 gpd/acre
Schools 4,000 4,000 gpd/acre
Parks/Landscaping 4,000 4,000 gpd/acre
Open Space/Recreation/Slopes 200 2,000 gpd/acre
Public Institutional 1,200 2,300 gpd/acre
Mountainous Residential (0-.1 du/ac) 150 250 gpd/acre
Very Low Density Residential (.1-.5 du/ac) 200 400 gpd/acre
Low Density Residential (.5-2 du/ac) 650 800 gpd/acre
Low Medium Density Residential (2-4 du/ac) 1,400 2,000 gpd/acre
Medium Density Residential (4-6 du/ac) 1,500 2,300 gpd/acre
Medium High Density Residential (6-12 du/ac) 1,750 3,000 gpd/acre
High Density Residential (12-24 du/ac) 1,750 5,000 gpd/acre
Mixed Use (24 du/ac max) 1,700 2,300 gpd/acre
Table 3-5
Water Duty Factors for Residential Dwelling Units

Land Use Category Range Unit (ZOO\QVBEMP) (U;\)Aéla?\::ed) Unit
Low Density Residential <2 du/ac 500 750 gpd/du
Low Medium Density Residential 2.0-4.0 | du/ac 500 600 gpd/du
Medium Density Residential 4.0-6.0 | du/ac 400 500 gpd/du
High Medium Density Residential 6.0-12.0 | du/ac 400 450 gpd/du
High Density Residential 12.0-24.0 | du/ac 300 350 gpd/du
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3.3.2 Peaking Factors

The Maximum Day Production (MDP) is the highest combined daily production of all sources
during a year based on the historical production data provided by the District between July 01,
2004 and June 30, 2006. Table 3-6 shows peaking factors between Average Day Production
(ADP) and MDP for 2005 and 2006. The historical data from the last two years show a
MDP:ADP peaking factor of 1.9. Since only two years of data have been analyzed and to remain
consistent with the previous DSMP and the District’s Water and Sewer Construction Standards, a
maximum day demand (MDD) factor of 2.0 times the average day demand (ADD) was chosen as
the factor used for subsequent analyses.

Table 3-6
Peaking Factors for MDD based upon Production Data
Year ADP (mgd) MDP (mgd) MDP:ADP Ratio
2004-2005 23.27 44.77 1.92
2005-2006 26.45 47.58 1.80
3.3.3 Demand Projection Summary

The potable water demand projections are based upon the general plan and specific plan
information and revised WDFs as discussed previously. Build out conditions in the District are
assumed to occur around 2070 to obtain a reasonable demand project curve. The demand
projections also account for conversion of existing potable water use to recycled water use,
which are based upon recently developed Recycled Water Master Plans for the Alberhill,
Regional, and Wildomar areas (KJ 2004, KJ 2005b, KJ 2005c).

The demand projections by development are presented in Table 3-7. The projected demand
through 2030 are compared to the projections prepared for previous studies as shown on Figure
3-3. The demands projected in this study are similar to those in previous projections.

The total projected ADD and MDD for the District in 5-year increments through 2030 and
through buildout is presented in Table 3-8.
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Table 3-7
Demand Projections by Development
Name Existing Demand Pm’ecéeecr’ng;‘;""th n 2010 2015 2020 2025 2030 Buildout
(acre-ftlyr) (acre-ftlyr) (acre-ftlyr) (acre-ftlyr) (acre-ftlyr) (acre-ftlyr) (acre-ftlyr)
(acre-ftlyr)

Future Developments with Specific Plans \

The Preserve 0 360 0 180 360 360 360 360
La Strada 0 378 378 378 378 378 378 378
La Laguna 489 41 530 530 530 530 530 530
Tuscany Hills North 0 940 313 627 940 940 940 940
Alberhill Ranch 122 1,295 122 769 1,417 1,417 1,417 1,417
Sunset Ridge 0 751 0 375 751 751 751 751
Ramsgate 105 1,569 889 1,674 1,674 1,674 1,674 1,674
Ramsgate Surroundings 838 3,253 1,088 1,339 1,589 1,839 2,089 4,091
Alberhill CFD 1 2,185 1,093 2,186 2,186 2,186 2,186 2,186
Canyon Hills 878 1,722 2,600 2,600 2,600 2,600 2,600 2,600
John Laing Homes 0 1,485 297 1,039 1,485 1,485 1,485 1,485
Lumos 10 1,277 10 436 861 1,287 1,287 1,287
Surrounding East Lake 564 3,983 564 564 564 962 1,361 4,547
North Peak 0 879 0 293 586 879 879 879
CFD 98-2 52 274 326 326 326 326 326 326
Lakeside Palms 0 335 0 168 335 335 335 335
County Water Co. 0 1,262 0 105 210 315 421 1,262
Canyon Hills Estates 0 242 242 242 242 242 242 242
Subtotal 22,230 8,454 13,830 17,033 18,505 19,259 25,289
Future Developments without Specific Plans |

Alberhill Surroundings (North) 5 1,177 5 5 5 240 476 1,182
Alberhill Surroundings (South) 29 420 29 29 169 309 449 449
Pacific Clay 29 3,447 29 29 718 1,408 2,097 3,476
CFD 98-2 Surroundings 879 2,015 879 1,215 1,551 1,886 2,222 2,894
Lusk 88 34 122 122 122 122 122 122
MDMD 0 94 94 94 94 94 94 94
Three Arch 0 79 79 79 79 79 79 79
Freeway Corridor 90 1,529 208 325 443 560 678 1,619
Mountain Regions 58 2,834 276 494 712 930 1,148 2,892
Outside District Boundary (SOI) 0 2,373 0 0 0 0 0 2,373
Subtotal 14,002 1,720 2,392 3,892 5,629 7,365 15,180
Infill Development \

Cal Oaks 3,633 139 3,661 3,689 3,716 3,744 3,772 3,772
Canyon Lake 2,771 816 2,934 3,097 3,260 3,423 3,587 3,687
Elsinore Water District (EWD) 1,061 1,074 1,144 1,226 1,309 1,391 1,474 2,135
Greer Ranch 1,007 0 1,007 1,007 1,007 1,007 1,007 1,007
Horsethief 1,796 69 1,865 1,865 1,865 1,865 1,865 1,865
Lake Edge 856 1,496 971 1,086 1,201 1,316 1,431 2,352
Los Pinos 60 24 62 64 65 67 69 84
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Section 3 — Water Production and Demand

Table 3-7 (Continued)
Demand Projections by Development

Name Existing Demand Pm’ec[t)ee‘fn(;‘;%"‘”h n 2010 2015 2020 2025 2030 Buildout
(acre-ftlyr) (acre-ftlyr) (acre-ftlyr) (acre-ftlyr) (acre-ftlyr) (acre-ftlyr) (acre-ftlyr)
(acre-ftlyr)

Skymeadows 78 62 83 88 92 97 102 140
Summerhill 499 160 531 563 595 627 659 659
The Farm 407 1,137 494 582 669 757 844 1,544
Tuscany Hills 1,543 29 1,572 1,572 1,572 1,572 1,572 1,572
West Lake 1,391 24 1,415 1,415 1,415 1,415 1,415 1,415
Wildomar 1,408 2,695 1,615 1,823 2,030 2,237 2,445 4,103
TDSA 535 279 628 721 814 814 814 814
Other 8,436 6,723 8,953 9,470 9,987 10,505 11,022 15,159
Subtotal 78 62 83 88 92 97 102 140
Conversions to Recycled Water \

Downtown Zone 0 (206) (103) (206) (206) (206) (206) (206)
Northwest Zone 0 (311) (156) (311) (311) (311) (311) (311)
Northeast Zone 0 (295) (148) (295) (295) (295) (295) (295)
Wildomar 0 (1,054) (527) (1,054) (1,054) (1,054) (1,054) (1,054)
Alberhill 0 (33) (33) (33) (33) (33) (33) (33)
Subtotal

TOTAL SYSTEM ADD (acre-ft/yr)

TOTAL SYSTEM MDD (mgd)
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Section 3 — Water Production and Demand

Figure 3-3
Potable Water Demand Projections
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Section 3 — Water Production and Demand

Table 3-8
Total Potable Water Demand Projection
Average Below Normal [ Above Normal :
Average Maximum

Annual Annual Annual
Year @ © Day Demand Day Demand

Demand Demand Demand (mgd)® (mgd)

(acre-ftlyr) (acre-ftlyr) (acre-ftlyr) 9 9
2005 28,113 25,302 30,699 25.1 50.2
2010 34,538 31,084 37,715 30.8 61.7
2015 40,985 36,886 44,755 36.6 73.2
2020 47,020 42,318 51,346 42.0 84.0
2025 51,468 46,321 56,203 46.0 91.9
2030 55,197 49,677 60,275 49.3 98.6
Buildout (2070) 77,172 69,454 84,271 68.9 137.9

(1) Below normal is based on 10 percent below average year demands
(2) Above normal is based on 9 percent above average year demands
(3) mgd = million gallons per day

As shown in Table 3-8, potable water demand is expected to nearly double by 2030. It is
estimated that approximately 73 percent of the developments with specific plans will be
completed by 2030, while only 45 percent of the other developments will have reached buildout
conditions. The remaining development is expected to occur between 2030 and buildout. As
shown in Table 3-8, the MDD is projected to reach 98.6 mgd by 2030, and 137.9 mgd by
buildout (estimated at year 2070).

3.4 DIURNAL CURVE DEVELOPMENT

For analyses purposes, a 24-hour flow pattern is required for model runs. Field data
measurements of flows and reservoir levels are used to create such a 24-hour flow pattern.
Hourly flows are determined for source water production, and for the contributions to the
distribution system from storage reservoirs. A decrease in storage tank level from one hour to
the next indicates that water leaves the distribution system during that hour. Volumes of water
entering or leaving the system due to storage changes have been calculated for each of the
storage tanks and added to, or subtracted from, the system total. A diurnal curve is created for
the entire system based upon the District’s SCADA data for September 21, 2006. This data
includes production at each of the sources and storage tank levels by 10-minute intervals. The
diurnal curve that is developed from this data is shown on Figure 3-4. The peak hour demand
factor of 1.8 occurs at 6:00 AM while the minimum peaking factor of 0.48 occurs at 3:00 PM.
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Section 3 — Water Production and Demand

Figure 3-4
Diurnal Curve
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3.5 DEMAND AND POPULATION

In Section 2, population within the District Service Area was projected based upon recent studies
performed by the Riverside County Center for Demographic Research. A graph comparing the
District’s projected population growth with its demand growth is shown on Figure 3-5. The
graph indicates a slight increase in the rate of population growth versus rate of water demand
growth.
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# of people

Figure 3-5
Population and Demand Projection
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Section 4
Existing Water System

This section describes the existing system facilities and provides an overall understanding of the
existing system operations. The District’s Temescal Division is discussed in Section 9, and is
not covered in this Section. The existing system consists of 67 storage reservoirs, 46 booster
pump stations, 10 groundwater wells, 53 pressure reducing stations and a number of other
facilities, as shown in Table 4-1. Figure 4-1 depicts an overview of the facility locations within
the District and Figure 4-2 is a schematic representation of all of the facilities and their
interactions. All facilities that are currently under construction in mid 2007 are assumed to be
“existing.”

Table 4-1
District Facilities
Facility Type Number
Water Treatment Plant 1
Wells (Operating) 10
Storage Reservoirs 68
Booster Pump Stations 49
Hydropneumatic Pumps 6
Pipeline (ft) 3,063,491
Pressure Regulating Stations 53
Valves 14,324
Fire hydrants 5,816
Air/Vacuum Stations 1,504
Sample Stations 100
Blow-offs 492

A new hydraulic model of the existing system has been developed, to identify areas for existing
system improvements, and to evaluate alternative system improvements. The methodology of
the model’s construction and a detailed description of the investigations and analyses are
presented in Section 5 of this Master Plan. Part of the model development involved
“skeletonizing” the existing system to develop model inputs. Therefore, not all system elements
are modeled; but the modeling detail is adequate we believe to accurately represent the water
distribution system operations.

41 PRESSURE ZONES

There are 33 primary pressure zones within the District, and each zone is labeled by the high
water level (elevation above mean sea level) of the storage reservoir in the zone. Figure 4-3
shows the approximate pressure zone boundaries throughout the District.

The 1601, 1800 and 1801 pressure zones consist of two or more service areas that are
hydraulically isolated from one another due to lack of substantial transmission between the areas.
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Section 4 — Existing Water System

42 WATER SUPPLY

The District has three principal sources of water supply:

e Local groundwater pumped from District-owned wells (approximately 25 percent of supply
capacity)

e Surface water from Canyon Lake Reservoir and treated by the Canyon Lake WTP
(approximately 10 percent of supply capacity)

e Imported water Purchased from MWD through WMWD (approximately 65 percent of supply
capacity)

421 Groundwater Wells

There are ten operating production wells within the District. A summary of the physical and
operational data of the wells currently in service is presented in Table 4-2. The location of the
wells are shown in Figure 4-1 and shown schematically on Figure 4-2. All of the ten wells are
powered by electricity.

In the Elsinore Division, the total capacity of active wells is 14.2 mgd (21.97 cfs), and the firm
capacity, with the largest well (Cereal No. 4) out of service, is 12.0 mgd (18.57 cfs). All well
water is chlorinated for disinfection before discharge to the distribution system. All of the wells
utilize constant speed pumps and they have been tested within the last three years by SCE
regarding their operations and efficiencies. SCE tests have been obtained where available, and
pump design points have been used where SCE tests did not provide sufficient information to
develop complete pump curves.

The Elsinore Valley is underlain by two principal aquifers, the shallow lake and floodplain
deposits and the deeper Pauba formation. The mountainous terrain surrounding the valley is
underlain by bedrock formations that do not yield significant quantities of water. The floodplain
deposits are composed primarily of sand, silt, clay, and gravel layers and do not yield significant
quantities of water. The Pauba formation includes layers of sandstone, siltstone, and clay.

Elsinore Valley is divided by eight major fault lines, which generally extend from northwest to
southeast. Reportedly, the faults may represent barriers to groundwater flow. Therefore, water
stored in any one fault block may not be available to wells in adjacent fault blocks.

A study to determine the reliable yield of the entire groundwater basin underlying Elsinore
Valley has not been performed, so it is not known how many additional wells might be feasible
or whether the groundwater will eventually be depleted. However at some wells the District has
experienced some significantly reduced production capacity and decline in groundwater levels.
The Corydon Well drilled in 1983 near Mission Trail and Corydon Street had an initial capacity
of about 4,500 gpm, but production declined dramatically as the water table dropped. Other
wells have held their capacities since 1988, so the situation is uncertain.

The scope of this report does not include determination of a safe yield or perennial yield for the
groundwater basin. No comprehensive hydrogeological investigation has been performed to
confirm that an adequate long-term water supply can be obtained. Groundwater rights in the area
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Section 4 — Existing Water System

have not been adjudicated. A 1981 report for the Department of Parks and Recreation (DPR)
indicated that the natural replenishment to the aquifer is insignificant and that, at an annual
extraction of 7,200 acre-feet (2346 MG), the DPR wells would fully deplete the aquifer in 85
years. The DPR wells were used for stabilization of the Lake Elsinore water level. The DPR
report did not anticipate the increased groundwater use by the District since 1981, which
intuitively would decrease aquifer life.

The District is implementing a conjunctive use program in relationship with the Metropolitan
Water District (MWD), recharging the aquifer with imported water during winter months and
pumping the water out of the groundwater basin during summer months and dry years. Four
existing wells in the Back Basin (Cereal 1, Cereal 3, Cereal 4, and Corydon) have been
converted for dual-purpose use, and three additional dual-purpose wells, two in the back basin
and one in the north side of the basin (Terra Cotta), are currently under construction.

4.2.2 Canyon Lake

The District owns Railroad Canyon Reservoir (Canyon Lake), with approximately 4,600 acre-
feet (about 1,500 MG) of useful storage volume. The diversion rights for natural drainage to the
reservoir are also owned by the District. Additionally, untreated Colorado River water can be
purchased from the Western Municipal Water District (WMWD) and discharged to the San
Jacinto River at the Colorado River Aqueduct crossing near Nuevo. The river conveys the
imported water to storage in Canyon Lake. The District minimizes the importation of MWD raw
water at Canyon Lake due to excessively high loss of water along the San Jacinto River.
Historically, the cost of purchasing the raw water and treating it at Canyon Lake WTP is
approximately the same as the price of MWD treated water received from Lake Skinner through
the Auld Valley pipeline. The raw water is approximately $100 per acre-ft cheaper than MWD
imported treated water, but there are also treatment costs. However, it should also be mentioned
that historical records show that up to 16 percent of the volume of raw water released into the
San Jacinto River is lost through percolation before the water reaches Canyon Lake. Thus,
economics favor the purchase of treated water.

The Canyon Lake Water Treatment Plant, which is located near the southwest dam abutment of
Canyon Lake, provides conventional treatment to surface water impounded in the lake. The
treatment plant has a design capacity of 9 mgd (13.9 cfs). However, during periods of increased
raw water turbidity associated with high winter inflows to the lake, the plant operators typically
treat only 4.5 mgd (7.0 cfs). The treatment processes include coagulation, flocculation,
sedimentation, filtration, and disinfection. The raw water pumping station, which pumps from
the lake to the plant, operates manually. A steel reservoir tank at the plant temporarily stores the
treated water, which also provides the required detention time for chlorination prior to
conveyance of the water to the distribution system.

Finished water flows to a 2.0 MG steel ground storage reservoir via pumping. The reservoir has
an overflow elevation of 1434 and a sidewater depth of 32 feet. Water flows by gravity from the
reservoirs to the Loop service level.
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Table 4-2
Well and Pump Facilities
Name Location Discharge Motor Total Discharge Standing Discharge Year
Zone (hp) Dynamic Capacity’ Water Head Installed
Head" (ft) (gpm) Level® (ft) (psi)
Cereal St. Well 1 33520 Cereal St 1434 400 674 1,689 482 76 1987
Cereal St. Well 3 18801 Cereal St 1434 350 636 1,448 n/a 81 1993
Cereal St. Well 4 18301 Cereal St 1434 400 636 1,482 449 71 1993
Corydon St. Well 31642 Corydon St 1434 500 756 1008 n/a 63 1983
Joy St. Well 16751 1434 250 693 1,000 754 65 2003
Joy Ave
Lincoln St Well 15157 Lincoln St 1434 150 474 358 204 56 n/a
Machado Well 32227 Machado St 1434 200 425 1,154 226 41 2001
Mayhew Well 25050 Martri Rd 1358 125 446 628 310 54 1982
Station 71 25150 Martri Rd 1358 60 472 322 243 83 1982
Station 72 25400 Maitri Rd 1358 60 420 249 n/a 10 1982
Notes:
1. TDH and discharge capacities based on most recent SCE test report (SCE, 2005 and SCE, 2006).
2. Measured from ground surface level to water level below.
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4.2.3 MWD Imported Water

The District also buys treated water from Eastern Municipal Water District (EMWND) treated at
MWD’s Skinner Filtration Plant. This water is a blend of primarily Colorado River water and a
small percentage of State Project water. The purchased supply is conveyed through the Auld
Valley pipeline and pumped into the Loop Zone and Cal Oaks Zone by the California Oaks
Pumping Station, located near the District’s southeast boundary on Hancock Avenue east of Cal
Oaks Road. The District has rights to a maximum flow rate of 37.5 cfs (24.2 mgd) through this
connection, which is named MWD Connection EM-17.

The District completed the Temescal Valley Pipeline (TVP) in late 2001. The District delivers
water purchased from Western Municipal Water District (WMWD) treated at MWD’s Mills
Filtration Plant. Water is transferred to the TVP from the Imported Water Conveyance System
(IWCS) at the Woodcrest Vault, located in Corona at the intersection of Temescal Canyon Road.
and La Gloria Street. At design capacity, with 41 cfs (26.5 MGD) through the Woodcrest
Connection, the District receives water at a minimum HGL of 1,461 ft.

4.3 BOOSTER PUMPING STATIONS

There are 46 booster pump stations located within the District, some of which are only used on
an as-needed basis, with two to four booster pumps located at each booster pump station. The
booster pumps vary in size from 10 to 250 hp and boost water to all of the primary pressure
zones. Controls for the booster pumps, i.e., criteria for when the pumps are either on or off, are
given later in this section. Table 4-3 shows a summary of booster pump information. The
booster pump locations are shown in Figure 4-1 and are schematically represented in Figure 4-
2. Southern California Edison (SCE), the local electricity purveyor, implements a different
electricity rate structure for users of large quantities of electricity. This rate structure includes
higher rates during peak electricity usage times and is referred to as a time of use (TOU) rate
structure. The majority of the booster pumps run on such TOU rate structures.

All of the water booster stations utilize constant speed pumps, and the majority of them have
been tested within the last three years by SCE regarding their operations and efficiencies. SCE
tests have been obtained where available and entered into the model. Where SCE tests did not
provide sufficient information to develop complete pump curves, design capacities have been
used.

44 STORAGE RESERVOIRS

There are 67 storage reservoirs within the District’s system, and 51 different storage reservoirs
sites. Sixteen of the sites contain two reservoirs, and nine of the reservoirs were recently built
but have not yet been connected to the distribution system. The reservoirs range in size from
20,000 gallons to 8 MG, with a total system storage reservoir capacity of approximately 85 MG.
Table 4-4 shows a summary of storage reservoir information. The storage reservoir locations
are shown in Figure 4-1 and are schematically represented in Figure 4-2. The District also has
three hydropneumatic tanks.
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Table 4-3
Booster Pump Summary
. . : Total FlOW. Firm
Unit . Suction | Discharge Pump Year . Capacity -
Name No. Location Zone Zone (hp) Installed Dynamic (gpm) Capacity
Head (ft) (gpm)
Adelpha 1 Adelpha & Cottrell 1428 1620 30 1990 198 327 317
Adelpha 2 Adelpha & Cottrell 1428 1620 30 1990 202 266
Alberhill Ranch 1 1 No Data 1434 1601 No Data 2007 215 5,715 4,286
Alberhill Ranch 2 1 No Data 1601 1801 No Data 2007 236 1,667 1,250
Auld Valley 5 24281 Hancock Avenue AVP 1434 250 1989 72 4,977 16,323
Auld Valley 6 24281 Hancock Avenue AVP 1434 250 1989 83 6,528
Auld Valley 7 24281 Hancock Avenue AVP 1434 250 1989 77 5,236
Auld Valley 8 24281 Hancock Avenue AVP 1434 250 1989 78 5,251
Bundy Canyon 1 21785 Bundy Canyon 1434 1746 125 1994 342 1,099 1,728
Road
Bundy Canyon 2 21785 Bundy Canyon 1434 1746 100 1994 327 903
Road
Bundy Canyon 3 21785 Bundy Canyon 1434 1746 100 1994 338 849
Road
Cal Oaks 1 24281 Hancock Avenue 1380 1650 100 1989 292 1,030 3,320
Cal Oaks 2 24281 Hancock Avenue 1380 1650 100 1989 295 1098
Cal Oaks 3 24281 Hancock Avenue 1380 1650 100 1989 326 986
Cal Oaks 4 24281 Hancock Avenue 1380 1650 100 1989 293 1,045
Canyon Lake 1 202 Via De La Valle 1434 1622 100 No Data 206 1,379 4,173
Canyon Lake 2 202 Via De La Valle 1434 1622 100 No Data 208 1,405
Canyon Lake 3 202 Via De La Valle 1434 1622 100 No Data 209 1,458
Canyon Lake 4 202 Via De La Valle 1434 1622 100 No Data 209 1,299
Canyon Lake 1 No Data 1622 1850 25 1970 No Data No Data n/a
Hydro
Canyon Lake 2 No Data 1622 1850 25 1970 No Data No Data
Hydro
Cielo Vista 1 35197 Orange Street 1434 1550 20 No Data 191 226 n/a
Hydro
Cielo Vista 2 35197 Orange Street 1434 1550 20 No Data 193 196
Hydro
City 1 521 N. Langstaff Street 1434 1579 50 No Data 195 809 1,646
City 2 521 N. Langstaff Street 1434 1579 50 No Data 175 916
City 3 521 N. Langstaff Street 1434 1579 50 No Data 195 882
Cottonwood 1 1 No Data 1434 1746 200 n/a 342 1,667 1,382
Cottonwood 1 2 No Data 1434 1746 200 n/a 342 1,667
Cottonwood 2 2 No Data 1750 1934 No Data 2001 226 580 457
Cottonwood 2 2 No Data 1750 1934 No Data 2001 226 580
Cottrell 1 Deeble Entrance & Kniffin 1434 1428 10 No Data 45 383 439
Cottrell 2 Deeble Entrance & Kniffin 1434 1428 10 No Data 47 410
Daley A 1 23245 Crab Hollow Circle 1746 2216 15 No Data 258 94 134
Daley A 2 23245 Crab Hollow Circle 1746 2216 15 No Data 269 94
Daley B 1 22749 Lost Road 2216 2216 15 No Data 332 94
Daley B 2 22749 Lost Road 2216 2216 15 No Data 323 103
El Toro 1 18021 Carmela Center 1434 1601 20 No Data 191 196 390
El Toro 2 18021 Carmela Center 1434 1601 25 No Data 189 235
Encina 1 Adelpha & Encina 1620 1916 20 1957 276 238 228
Encina 2 Adelpha & Encina 1620 1916 25 1957 277 232
Grand Avenue 1 18861 Grand Avenue 1434 1434 125 1989 97 3,074 3,117
Grand Avenue 2 18861 Grand Avenue 1434 1434 100 1989 80 2,885
Grand Avenue 3 18861 Grand Avenue 1434 1434 100 1989 130 2,669
Greer Ranch 1 1 Nutmeg & Evandel 1650 1850 No Data | No Data 234 551 1,176
Greer Ranch 1 2 Nutmeg & Evandel 1650 1850 No Data | No Data 229 557
Greer Ranch 1 3 Nutmeg & Evandel 1650 1850 No Data | No Data 228 554
Greer Ranch 2 1 Nutmeg & Evandel 1650 2050 No Data | No Data 424 580 1,195
Greer Ranch 2 2 Nutmeg & Evandel 1650 2050 No Data | No Data 429 602
Greer Ranch 2 3 Nutmeg & Evandel 1650 2050 No Data | No Data 426 591
Horsethief 1 1 13630 Mountain Rd 1434 1601 125 2000 176 1,795 3,682
Horsethief 1 2 13630 Mountain Rd 1434 1601 125 2000 174 1,767
Horsethief 1 3 13630 Mountain Rd 1434 1601 125 2000 179 1,905
Horsethief 1 4 13630 Mountain Rd 1434 1601 125 2000 No Data No Data
Horsethief 2 1 27260 Horsethief 1601 1801 75 1991 225 909 1,963
Horsethief 2 2 27260 Horsethief 1601 1801 75 1991 225 912
Horsethief 2 3 27260 Horsethief 1601 1801 75 1991 226 869
Inland Valley 1 Prielipp & Inland Valley 1434 1650 No Data 2007 205 756 2,190
Inland Valley 2 Prielipp & Inland Valley 1434 1650 No Data 2007 205 756
Inland Valley 3 Prielipp & Inland Valley 1434 1650 No Data 2007 205 756
Inland Valley 4 Prielipp & Inland Valley 1434 1650 No Data 2007 205 756
La Laguna 1 1 McVicker Canyon Park Rd 1801 2040 No Data | No Data 245 639 1,196
La Laguna 1l 2 McVicker Canyon Park Rd 1801 2040 No Data | No Data 257 693
La Laguna 1l 3 McVicker Canyon Park Rd 1801 2040 No Data | No Data 261 693
La Laguna 2 1 No Data 2040 2240 No Data 2007 209 269 554
La Laguna 2 2 No Data 2040 2240 No Data 2007 209 269
La Laguna 2 3 No Data 2040 2240 No Data 2007 235 100
Lakeshore 1 2087 Lakeshore 1434 1434 100 1991 53 4,433 9,894
Lakeshore 2 2087 Lakeshore 1434 1434 100 1991 69 3,112
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Table 4-3 (Continued)

Booster Pump Summary

. . : Total FIOW. Firm.
Unit . Suction | Discharge Pump Year . Capacity | Capacity
Name No. Location Zone Zone (hp) Installed Dynamic (gpm) (gpm)
Head (ft)
Lakeshore 3 2087 Lakeshore 1434 1434 100 1991 43 4,754
Lakeshore 4 2087 Lakeshore 1434 1434 100 1991 50 3,411
Lemon Grove 1 No Data 1801 1900 No Data | No Data No Data No Data No Data
Los Pinos 1 1 n/a 2246 2748 50 n/a 586 289 280
Los Pinos 1 2 n/a 2246 2748 50 n/a 587 297
Los Pinos 2A 1 39251 Gen Pinchot 2778 3501 15 No Data 357 101 104
Los Pinos 2A 2 39251 Gen Pinchot 2778 3501 15 No Data 425 93
Los Pinos 2B 1 39251 Gen Pinchot 2778 3501 15 No Data 385 110 104
Los Pinos 2B 2 39251 Gen Pinchot 2778 3501 15 No Data 386 109
Lucerne 1 15070 Lincoln 1434 1601 75 1989 187 1,011 3,177
Lucerne 2 15070 Lincoln 1434 1601 75 1989 167 1,068
Lucerne 3 15070 Lincoln 1434 1601 75 1989 168 1,208
Lucerne 4 15070 Lincoln 1434 1601 75 1989 174 1,123
Meadowbrook 1 1 77 Conrad - 74 1434 1701 100 1962 144 1,141 1,233
Meadowbrook 1 2 77 Conrad - 74 1434 1701 100 1962 144 1,151
Meadowbrook 1 3 77 Conrad - 74 1434 1701 100 1962 144 1,141
Meadowbrook 2 1 77 El Toro - 74 1701 1896 40 1962 216 518 943
Meadowbrook 2 2 77 El Toro - 74 1701 1896 40 1962 221 575
Ortega 1 15171 Anchor Way 1434 1601 75 1990 200 974 2,694
Ortega 2 15171 Anchor Way 1434 1601 75 1990 199 991
Ortega 3 15171 Anchor Way 1434 1601 75 1990 200 1,008
Ortega 4 15171 Anchor Way 1434 1601 75 1990 No Data No Data
Rice Canyon 1 16482 Orange Grove Way 1601 1800 75 1988 214 960 2,730
Rice Canyon 2 16482 Orange Grove Way 1601 1800 75 1988 214 1,017
Rice Canyon 3 16482 Orange Grove Way 1601 1800 75 1988 215 979
Rosetta Cyn 2 1 3rd & Collier 1434 1601 No Data 2006 178 3,445 6,543
Rosetta Cyn 2 2 3rd & Collier 1434 1601 No Data 2006 178 3,445
Rosetta Cyn 2 3 3rd & Collier 1434 1601 No Data 2006 178 3,445
Sedco A 1 32550 Highway - 71 1746 2201 20 No Data 335 209 178
Sedco B 1 32660 Highway - 71 2201 2201 20 No Data 325 209
Skylark Hydro 1 19613 Grand Avenue 1434 1600 10 No Data No Data No Data No Data
Skylark Hydro 2 19613 Grand Avenue 1434 1600 10 No Data No Data No Data
Skymeadows 1 33850 Encina Drive 1916.5 3300 100 No Data 1466 150 149
Skymeadows 2 33850 Encina Drive 1916.5 3300 100 No Data 1466 137
Stage Ranch 1 1 33440 Hixon Street 1434 1882 75 1977 434 462 472
Stage Ranch 1 2 33440 Hixon Street 1434 1882 75 1977 434 462
Stage Ranch 2 1 34250 Enderlein Street 1882 2217 100 1977 470 598 690
Stage Ranch 2 2 34250 Enderlein Street 1882 2217 100 1977 443 583
Summerhill 1 31636 Canyon Estates 1434 1601 100 1990 188 1,176 2,624
Summerhill 2 31636 Canyon Estates 1434 1601 100 1990 188 1,230
Summerhill 3 31636 Canyon Estates 1434 1601 100 1990 190 1,213
The Farm 1 23810 Bundy Canyon 1746 1900 100 1989 258 999 565
The Farm 2 23810 Bundy Canyon 1746 1900 60 1989 No Data No Data
The Farm 3 23810 Bundy Canyon 1746 1900 125 1989 No Data No Data
Tomlin 1 1 15049 Grand Avenue 1601 1871 50 No Data 295 156 450
Tomlin 1 2 15049 Grand Avenue 1601 1871 60 No Data 296 173
Tomlin 2 1 No Data 1871 2246 50 No Data 508 288 287
Tomlin 2 2 No Data 1871 2246 50 No Data 502 250
Tuscany Hills 1 1 200 Via De La Valle 1434 1800 125 1989 392 966 3,025
Tuscany Hills 1 2 200 Via De La Valle 1434 1800 125 1989 387 966
Tuscany Hills 1 3 200 Via De La Valle 1434 1800 125 1989 391 966
Tuscany Hills 1 4 200 Via De La Valle 1434 1800 125 1989 382 917
Tuscany Hills 2 1 21 Bel Lucia 1800 1940 75 1990 190 1,228 1,273
Tuscany Hills 2 2 21 Bel Lucia 1800 1940 75 1990 193 1,193
Waite 1 31820 Central 1434 1467 10 1988 No Data No Data 3,677
Waite 2 31820 Central 1434 1467 50 1988 78 1,465
Waite 3 31820 Central 1434 1467 50 1988 56 1,184
Waite 4 31820 Central 1434 1467 50 1988 a7 1,028
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Table 4-4
Storage Reservoir Summary
Volume Pressure Diameter Height Bottom Overflow Year
Name/Description (MG) Zone (ft.) (ft.) Elevation Elevation Installed
Served (ft.) (ft.)

Adelpha 0.02 1620 16.0 10 1604.0 1614.0 Temporary
Alberhill Ranch 1A 1.50 1601 95.1 33 1570.0 1601.0 2006
Alberhill Ranch 1B 1.50 1601 95.1 33 1570.0 1601.0 2006
Alberhill Ranch 2A 0.63 1801 67.1 28 1772.6 1801.0 2006
Alberhill Ranch 2B 0.63 1801 67.1 28 1772.6 1801.0 2006
Auld Valley 4.50 1434 155.0 32 1402.0 1434.0 1989
Baker Street 5.00 1434 148.7 38.5 1395.5 1434.0 1986
Bryant Street 5.00 1434 148.7 38.5 1395.5 1434.0 1987
Bundy Canyon 2.00 1746 110.0 32 1714.5 1746.0 1988
Cal Oaks 1 3.50 1650 122.0 40 1610.0 1650.0 1988
Cal Oaks 2 3.50 1650 122.0 40 1610.0 1650.0 1990
Canyon Hills 1 1.10 1750 78.0 32 1718.0 1750.0 2006
Canyon Hills 2 1.10 1750 78.0 32 1718.0 1750.0 2006
Canyon Lake N 1 1.00 1622 70.0 40 1581.0 1622.0 1979
Canyon Lake N 2 1.00 1618.5 73.0 32 1586.5 1618.5 1970
City 1.73 1579 96.0 32 1547.0 1579.0 1995
Clay Canyon 1 0.12 1258.4 26.0 32 1228.8 1258.0 1982
Clay Canyon 2 0.06 1258.4 20.0 24 1234.8 1258.3 1982
Clearwell 1.00 1434 80.0 29 1405.0 1434.0 2006
Cottonwood 2 0.50 1934 53.0 32 1932.0 1934.0 2003
Cottonwood 1A 1.20 1750 82.0 32 1718.0 1750.0 2002
Cottonwood 1B 1.10 1750 76.5 32 1718.0 1750.0 2002
Cottrell 0.02 1428 22.1 7 1421.0 1428.0 1990
Daley 0.88 2309 25.0 22 2287.0 2309.0 1998
El Toro 1 0.25 1601 42.0 24 1577.0 1601.0 1988
El Toro 2 0.40 1601 53.0 25 1576.0 1601.0 1996
Encina 0.50 1916.5 47.5 46 1877.0 1916.5 1992
Gafford Street 1 0.10 1746 30.0 30 1716.0 1746.0 1984
Gafford Street 2 0.61 1746 59.0 30 1716.0 1746.0 1973
Greer Ranch 1A 0.50 1850 61.5 19 1831.8 1850.0 2004
Greer Ranch 1B 0.50 1850 61.5 19 1831.8 1850.0 2004
Greer Ranch 2A 0.65 2050 58.9 33 2019.0 2050.0 2004
Greer Ranch 2B 0.65 2050 58.9 33 2019.0 2050.0 2004
Horsethief 1 1.20 1601 80.0 32 1569.0 1601.0 1994
Horsethief 2 1.80 1801 98.0 32 1769.0 1801.0 1986
Inland Valley 2.40 1650 101.0 40 1610.0 1650.0 2007
La Laguna 1A 0.47 2040 61.6 23 2017.2 2040.0 2005
La Laguna 1B 0.47 2040 61.6 23 2017.2 2040.0 2005
La Laguna 2A 0.54 2240 49.0 26 2213.6 2240.0 2006
La Laguna 2B 0.54 2240 49.0 26 2212.2 2240.0 2006
Lake Street 8.00 1434 200.0 32 1402.0 1434.0 1999
Leach Canyon 0.11 1801 34.2 16 1784.0 1800.0 1984
Los Pinos 1 0.10 2778 27.0 24 2754.1 2778.0 1967
Los Pinos 2 0.10 3501 27.0 24 3477.0 3501.0 1967
Lucerne 2.50 1601 118.0 32 1569.7 1601.0 1991
Mayhew 0.20 1358.7 32.0 30 1330.5 1358.7 1982
Meadowbrook 1 2.00 1701 103.2 32 1669.0 1701.0 1989
Meadowbrook 2 1.00 1896 85.0 27 1872.0 1896.0 1998
Ortega 2.20 1601 110.0 32 1570.7 1601.0 1990
Railroad Canyon 8.00 1434 200.0 33 1402.5 1434.0 1995
Ramsgate 1 0.70 1801 64.4 33 1770.5 1801.0 2006
Ramsgate 2A 0.70 1801 64.4 33 1770.5 1801.0 2006
Ramsgate 2B 2.50 1601 117.0 31 1572.0 1601.0 2006
Rice Canyon 1.61 1801 106.9 24 1776.0 1800.0 1992
Sedco 0.88 2196 25.0 22 2174.0 2196.0 1998
Skymeadows 0.10 3300 27.0 24 3276.0 3300.0 1969
Stage Ranch 1A 0.05 1882 22.0 16 1862.0 1882.0 1977
Stage Ranch 1B 0.05 1882 22.0 16 1862.0 1882.0 1977
Stage Ranch 2A 0.05 2217 22.0 16 2201.0 2217.0 1977
Stage Ranch 2B 0.05 2217 22.0 16 2201.0 2217.0 1977
Summerhill 2.35 1601 114.0 32 1570.0 1601.0 1992
The Farm 0.43 1900 67.7 16 1884.0 1900.0 1975
Tomlin 1 0.30 1871 19.6 23.8 1847.2 1871.0 2003
Tomlin 2 0.30 2313 19.6 23.8 2289.2 2313.0 2003
Tuscany Hills 1A 1.30 1801 84.0 34 1768.0 1800.0 1990
Tuscany Hills 1B 1.30 1801 84.0 34 1768.0 1800.0 1990
Tuscany Hills 2 1.00 1940 85.0 24 1916.0 1940.0 1990
Waite Street 0.50 1467 60.0 24 1423.0 1467.0 1968

Note: Waite Street Reservoir has a limit of 17 feet in the reservoir due to structural damage.
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45 PRESSURE REDUCING STATIONS

There are 53 pressure regulating stations and other pressure relief stations within the District.
Most of the pressure regulating stations have two PRVSs; a main valve and a second, smaller
valve referred to as a bypass valve. The smaller valve is given a slightly higher pressure setting
than the main valve to allow it to respond to small pressure changes in the system without
opening the larger valve. If the second valve cannot pass enough water and the downstream
pressure continues to decline, the main valve will open to pass additional water. The pressure
relief station consists of a relief valve that relieves excess pressure to the downstream pressure
zone. The PRV settings are checked by the District’s operation staff on a quarterly basis and,
besides minor adjustments to the settings, the stations have not required intensive maintenance.
Table 4-5 shows a summary of pressure reducing station information. The modeled pressure
regulating station locations are schematically represented in Figure 4-2.

4.6  PIPELINES

The District’s water distribution pipelines range between 3-inch and 42-inch in diameter and the
majority of the pipelines are constructed of polyvinyl chloride (PVC) material (49.6 percent of
total pipeline by length). The remainder is constructed of steel (7.7 percent), asbestos cement
(26.1 percent), cement mortar (7.7 percent) and ductile iron (6.2 percent). Copper and concrete
comprise a small percentage of the pipe material. Also, 1.7 percent of District pipelines are of
unknown material. Summary of the total lengths of pipelines by material type is shown in Table
4-7. Table 4-6 summarizes the total lengths of pipelines in the District, by pipe size, as of
November of 2000. Figures 4-4 and 4-5 show the pipelines in the model colored by diameter
and by material, respectively.
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Table 4-5
Pressure Reducing Valve Summary
Name/Description Valve Zone High Low Year
Size (in) Pressure Pressure Installed
(psi)® (psi)®

10" / Conard 2/4/8 1701 100 60 1997
11™ / Dexter: Pressure Relief Valve 8 1701 n/a n/a 1997
Allen St/ HWY 74 2/6 1701 145 55 n/a
Bella Firenze / Summerhill 2/4/8 1940 120 94 1990
Bella Lucia / Bella Catarina 2/4/8 1940 90 65 1990
Bolina Dr. / Pantera 2/8 1545 88 62 1993
California Quail 2/8 1650 110 72 1990
Concordia Ranch RD 2/4/8 1434 180 80 1991
Crimson Lasso Dr 2/4/6 1650 n/a n/a 2004
Crimson Pillar Ln 2/4/8 1801 n/a n/a 2005
Cupeno / Falconer 2/8 1650 90 70 1990
Darcy Pl & Nutmeg St 2/4/6 1850 n/a n/a 2004
Elsinore Heights Road 2/6 2201 185 90 n/a
Falconer / Cal Oaks Rd. 2/8 1650 102 90 1988
Falconer / Nutmeg 2/8 1650 112 91 1988
Gateway Dr & Solstice Ct 2/4/6 2040 n/a n/a 2005
Gingerbread 2/4/8 1650 125 107 1998
Golden Pheasant / Nutmeg 2/12 1650 124 75 1989
Greer Rd and Darcy St 2/4/6 1850 n/a n/a 2004
Greer Ranch 2050/1850 2/416 2050 300 150 2004
Hoofprint Dr 2/4/8 1650 n/a n/a 2004
Horsetail St & Iceplant Ln 2/4/6 2050 n/a n/a 2003
Laguna Ave/Trabuco Dr 4/8 1601 80 65 2001
Lemon St/ Gafford 6 1746 70 35 1996
Lower Meadowbrook Pump Station 2/4/8 1701 150 100 2003
Lower Tuscany Hills Pump Station 6 1800 200 30 n/a
Manresa / Cal Oaks Rd. 2/8 1650 107 61 1990
Morning Dove / Cal Oaks Rd. 2/8 1650 137 95 1990
Mountain Rd / Horsethief Canyon Rd1 6/6 1801 130 n/a 1983
Nutmeg & Jameson 2/8 1650 n/a n/a 2003
Orange / Bundy Canyon Rd. 4/6/8 1746 165 80 1990
Orchid Tree Ave & Pumpkin St 2/4/6 2050 n/a n/a 2002
Pointe Russo / Pointe Loren2 2/4/8 1800 80 46 1993
Railroad Canyon Rd n/a 1750 n/a n/a 1990
River Rd 2/6 1896 135 45 n/a
Sarradella / Cal Oaks Rd. 2/8 1650 165 91 n/a
Sedco 2/6 2201 185 90 n/a
Skylink Dr 2.5/8 n/a n/a n/a n/a
Spinning Wheel Dr. 2/4/6 1650 95 78 1990
Stage Ranch Lower Pump Station 2/6 1882 250 60 1977
Temescal Canyon / Hostetler Rd 4/8 1434 180 75 n/a
Terragona / Cal Oaks Rd. 2/8 1650 137 91 1988
Tinder Box Way 2/4/8 1650 78 52 1990
Trellis Ln / Hwy 74 2/4/8 1701 n/a n/a 2005
2B Los Pinos Pump Station 3/2 3501 165 120 2001
Via De La Valle / Via De Lago 4/6/8 1800 125 42 1989
Via De Lago / Via de La Valle 2/6 1800 125 95 1988
Villa Milano / Summerhill 2/6/12 1800 112 105 1990
Villa Roma / Villa Millano 3/6 1800 103 54 n/a
Villa Valtelena / Via De La Valle 2/6/12 1800 80 72 1990
Waite St Reservoir PRV 2/4 1746 130 55 1988
Windtree 6 1746 100 50 n/a
Woodcreek / Victorian Ln 6 1746 100 45 n/a

Notes:
1. PRV Station status is Disabled
2. Future PRV Station

3. High pressure is the approximate suction pressure of the water entering the PRV. Low pressure is the approximate pressure setting for the PRV.
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Table 4-6
Pipeline by Diameter Summary
Pipeline Diameter Total Length of Pipeline
(inches) (feet)
3 3,421
4 193,062
6 517,924
8 1,117,373
10 129,209
11 149
12 583,416
14 33,790
16 131,854
18 10,386
20 49,752
21 22,166
24 83,716
27 6,820
30 78,079
33 13,305
36 54,226
42 34,843
Total 3,063,491

Table 4-7

Pipelines by Material Summary

Pipeline Material

Total Length (feet)

Asbestos Concrete 800,410
Concrete 25,990
Copper 490
Cement Mortar 237,029
Ductile Iron 191,339
Polyvinyl Chloride 1,519,164
Steel 236,562
Unknown 52,507
Total 3,063,491
MWH Page 4-14
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Section 5
Model Development and Calibration

The methods used to develop the District’s water system hydraulic model are described in this
section, including model creation and model calibration. The model is subsequently used to
identify deficiencies within the existing and the future system in meeting water demand
conditions. This evaluation guides the development of a Capital Improvement Program (CIP) for
existing and future system conditions.

5.1 MODEL DEVELOPMENT METHODOLOGY

The hydraulic model is developed using H,OMAP Water, a stand-alone hydraulic modeling
software by MWH Soft. The software is capable of transferring data to and from the District’s
water system GIS, which is integrated using ArcMap GIS as part of this Water Master Plan. The
model includes all water pipelines 4-inches in diameter and greater, groundwater wells, storage
reservoirs, booster stations, imported water connections, pressure regulating valves, and other
water distribution facilities within the system. Water pipelines and their parameters (e.g.
diameter, year of installation, material, etc.) are imported from the District’s GIS into H,OMAP
Water to form the initial pipe network. Spatial data such as ground elevations, water demands
and other necessary modeling data are also incorporated into the model using both ArcMap GIS
and H,OMAP Water.

51.1 Data Sources

The District provided detailed information that was required for the development of the
hydraulic model for this master planning effort. In addition, data collected during the previous
master planning effort was referred to where applicable. Key information included:

e GIS files (water system facilities, street centerlines, contours, parcels, etc.)

Specific plans for new development areas

Historical water production and billing records

As-built drawings for new facilities/pipelines not shown on GIS

Water system hydraulic schematic

Electronic aerial orthophotography coverage

Pump curves and performance test reports (performed by Southern California Edison)
Water level and drawdown elevations at wells

Inlet/outlet level, high water level, bottom elevations of storage reservoirs

Pump controls and settings of pressure regulating valves

Well and booster operational controls

24 hour SCADA information recorded on September 21, 2006 and September 28, 2006.
District design standards
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Additional data have been gathered over the course of the project as needed for the model
development and calibration. These data include drawings and reports for projects currently
under planning, design, or construction.

5.1.2 Integration of GIS Data

The initial pipe network is created by importing network data from the District’s GIS to
H,OMAP Water. The network is reviewed and updated for completeness and correctness prior to
adding facilities and controls in the model. The review tasks include checking of pipeline
information (e.g. location, year of installation, material and diameter) and fixing of pipeline
connectivity errors.

Developed from the District’s GIS data, the model is projected to the same coordinate system
(NAD 83, California State Plane Zone VI) as the District’s GIS. This makes it possible to
overlay the GIS layers from the District and those created in the model either in H,OMAP Water
or ArcMap GIS.

5.2 MODEL CONSTRUCTION

The following is a chronological order of steps taken to create the model from the District’s
updated GIS:

e The pipeline shapefile from the District’s GIS containing only the potable water mains and
their attribute information, including diameter, year of installation, material, and zone, are
imported into H,OMAP Water to form the initial pipe network.

e Junctions are added at both ends of pipelines by the “Convert Polyline” feature of H,OMAP
Water using a five feet search radius. This automated process creates a junction joining any
pipeline endpoints within a five feet radius of one another.

e All pipes with a diameter of 2.5 inches or less are deleted from the model (along with
resulting “orphan” nodes).

e Overlapped junctions and/or those within a five feet radius are merged into a single junction
(and resulting “orphan” pipelines are deleted).

e Disconnected pipelines are identified by the “Split-pipe candidate” feature of H,OMAP
Water using a five feet search radius. This automated process resolves disconnected pipe
issues that result when pipes are not snapped properly in the GIS files.

e Nodes are added that connect crossing/intersecting pipelines using the *“crossing/intersecting
pipelines” feature of H,OMAP Water.

e Overlapping pipelines are identified using the “parallel pipes” process in H,OMAP Water.
One of the pipelines is deleted if they represent the same pipeline.

e All dead-end pipelines with length less than 100 feet are deleted from the model.

e H,OMAP Skeletonizer is used to reduce the number of pipes from approximately 54,000 to
9,000. H,OMAP Skeletonizer combines pipe segments in series and with the same
parameters into a single pipeline (diameter, material, year of installation, and pressure zone
are used in this case).

e Missing pipelines are added based upon information provided by District staff.
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e The zone designation provided in the GIS files for pipelines is reviewed and verified based
upon known pressure zone boundaries and the location of pump stations. Appropriate zone
designations are assigned to all created nodes based upon the pipelines they are connected to.

e Other facilities (wells, booster pumps, valves, and reservoirs) are added to the model based
on the GIS and data collected from the District.

5.2.1 Distribution System

As previously discussed, the District’s distribution system network is created using the District’s
GIS converted into an H,OMAP Water network. The updated distribution model contains a total
of 8,599 pipe segments, totaling approximately 580 miles. The hydraulic model includes all
potable water mains 4-inches in diameter and greater. Additional pipe segments with diameters
smaller than 4-inches are also included to complete loops within certain areas of the distribution
system. Table 5-1 presents the total length of pipes by diameter.

Table 5-1
Pipeline Lengths by Diameter
Diameter (inches) Length (miles)
3 0.6
4 36.6
6 98.1
8 211.3
10 24.5
11 0.0
12 110.5
14 6.4
16 25.0
18 2.0
20 9.3
21 4.2
24 15.9
27 1.3
30 14.8
33 25
36 10.3
42 6.6
Total 579.9

Pipes with closed isolation valves in the distribution system are identified in the model using the
GIS information. Some of these pipes with closed isolation valves are also assumed based on
zoning boundaries.

522 Water Facilities

The District’s existing water system contains 68 storage reservoirs, 49 booster pumping stations,
7 active potable groundwater wells in the Elsinore Basin, 3 active potable groundwater wells in
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the Coldwater Basin to serve the Temescal Domestic Service Area (TDSA), 53 pressure
regulating stations, 2 imported water connections, and 1 water treatment plant. These water
facilities are modeled based upon the GIS data and additional information provided by the
District. Additional information gathered include piping schematics, the location and settings of
valves, outlet elevations of reservoirs, and the operational controls for booster stations and wells.
A detailed description of the modeled facilities is described below.

Wells

The District has 10 active groundwater wells, 7 located in the Elsinore Basin and 3 located in the
Coldwater Basin. The District’s 10 potable water wells are included in the hydraulic model.
Each well is represented as a tank and a pump. The tanks represent the groundwater aquifer and
are modeled as fixed grade reservoirs with an initial water level equal to the pumping
groundwater level. These pumping levels are obtained from recent District well soundings,
which are performed on a monthly basis. The pumps are modeled with multiple point curves,
which are based upon the original pump curve modified to reflect the most recent SCE test
flows.

Booster Pumping Stations

All 49 of the booster pumping stations, as listed in Section 4, are included in the hydraulic model
database. The database information for each booster pumping station includes head-capacity
curve information for each pump that is developed from the actual pump manufacturer’s curve
data (if available), or from the SCE pumping test results. The SCE pump test results are also
used to update the pump curve data to account for the decrease in mechanical performance
associated with age. The pump controls have been added to the hydraulic model database, based
on information provided by the District.

Reservoirs

All the reservoirs listed in Section 4 are included in the hydraulic model. The model parameters
of each reservoir (ground elevation, height, and diameter) are determined from the District’s GIS
files and verified with the hydraulic model created for the previous master plan. The reservoirs
are modeled as cylindrical tanks. Multiple tanks at a site are modeled as a single tank with an
equivalent diameter. Non-cylindrical reservoirs are modeled as variable area tanks.

Pressure Regulating Stations and Transfer Valves

All pressure regulating stations and zone transfer valves within the District’s distribution system
are included in the hydraulic model. Adjustments are made to the location of the stations so that
they are consistent with the pressure zone boundaries. The PRV and transfer valve settings and
initial status (open/closed) are included in the model database.

Imported Water Connections

The District’s imported water connections via the TVP and AVP are modeled as fixed head
reservoirs at their respective HGLs. The flow at both connections is modeled to remain within
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their respective capacities by either a flow control valve or pump station controls, whichever is
more appropriate for the scenario being modeled.

Water Treatment Plant

The Canyon Lake WTP is modeled as a fixed head reservoir with a flow control valve that limits
the flow rate to 9 mgd. The model also includes the clearwell tank at the discharge end of the
flow control valve.

5.2.3 Pressure Zones

There are 33 primary pressure zones within the District’s water distribution system. The
District’s GIS files have zone designations for each pipeline which are transferred to the model
in the creation process. These zone designations are reviewed for accuracy and modified where
necessary. Pressure zone designations are added to all model nodes based upon the pipelines its
connected to. Pipes connecting two pressure zones are closed to prevent flow from the upper to
lower zone.

5.24 Elevation Allocation

The elevations of all nodes in the model are established from the District’s 5-foot elevation
contours provided in GIS shapefile format. The contours are interpolated onto the model nodes
by using the “elevation interpolation” feature in H2ZOMAP Water. The District’s sewer manhole
elevations (also provided in GIS format) are used to review and verify the accuracy of the
contour interpolation. The elevations in the hydraulic model range from 858 feet along the TVP
to 3,202 feet in the Skymeadows area.

5.25 Demand Allocation

The existing water demands in the hydraulic model are allocated using actual water usage
information obtained from the District’s fiscal year (FY) 2005-2006 customer billing records.
The future water demands are allocated using the year 2030 demand projections calculated based
upon specific plan and land use information as discussed in Section 3. The allocation of both
existing and future water demands to the model nodes is described below.

Allocation of Existing Demands

The water demands for existing conditions are based on actual customer usage information
(billing data) provided by the District. The billing data covers the water usage of approximately
36,000 accounts for the FY 2005-2006. The average water usage for each account for the
calendar year is calculated and scaled to the water production of the same year to include
unaccounted for water in the model. Each billing record is geographically located in GIS by
comparing the parcel’s APN number included in the billing data with a parcel’s shapefile
provided by the District. The location of approximately 90 percent of the users is identified in
this manner. The remaining users are located by comparing their addresses to the address ranges
of streets in the District service area (provided in the District’s centerline shapefile). Through a
process called “geocoding”, the remaining users are placed along the appropriate street

MWH Page 5-5



Section 5 — Model Development and Calibration

centerlines. Users in the billing data with no APN or address data are manually added to the
model using the best available information. The end product of this process is a GIS shapefile
with each of the users represented as a point, which can be imported into HZOMAP Water.

To allocate the water demands in the hydraulic model, demand nodes are selected that include all
model nodes except those connected to water facilities or transmission pipes. After the selection
of approximately 6,200 demand nodes, each of the point demands is allocated to its nearest
demand node in the model using the “Demand Allocator” extension in H2ZOMAP Water. The
demand allocator extension uses an advanced algorithm to locate and allocate point demands to
the nearest model junction.

The large demand customers are individually checked to verify that these large demands are
assigned to the correct location. This procedure is used to verify the spatial accuracy of the
demand allocation, since these customers sometimes have different billing addresses than their
physical locations (i.e., corporate offices different from physical operations). Adjustments are
made when the meter locations/addresses and the billing addresses do not correspond.

Allocation of Future Demands

The allocation of future demands is split into four categories: specific plans, infill, wholesale,
and others.

The allocation of specific plans is performed manually on a development by development basis.
For each of the proposed developments, a single demand node is manually input into the model
for each zone in the development. The demand for each future year is input into the model as
calculated in Section 3 of this report.

Infill demands are input into the model using a similar process as the existing demands. A point
GIS shapefile is created, with each point representing a vacant parcel in a developed region with
an associated demand (calculated by multiplying the acreage of the vacant parcel with the WDF).
These point demands are then assigned to the model using the “Demand Allocator” extension.

Future wholesale demands are input into the model by manually identifying the District’s
existing wholesale connections and inputting the future demand to its nearest model demand
node.

For all other future demands, which primarily consist of projected growth in the District’s
mountainous regions, single demand nodes are manually input into the model for each zone in
which new development is expected.

Diurnal Demand Curve

The demand curve determined in Section 3 is input in the model as a pattern to simulate the
water demand variations over a 24-hour period. The pattern is uniformly applied to all demands
throughout the model. For the District’s current system, the maximum peaking factor of 1.80
occurs at 6 AM, while the minimum peaking factor of 0.48 occurs at 3 PM.
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5.3 MODEL CALIBRATION
Steady State Calibration

Steady State calibration of the hydraulic model was performed based upon fire hydrant tests
conducted on September 28, 2006.

Fire hydrant tests were conducted at 14 locations throughout the distribution system. Tank levels
and pump on/off statuses were obtained from the SCADA system for times of the fire flow tests.
During the fire hydrant tests, static pressures were measured prior to opening a fire hydrant, and
residual pressures were measured after opening an adjacent fire hydrant (along with the flow at
the adjacent fire hydrant).

To reflect actual field conditions, several settings in the model are adjusted for the steady state
calibration runs including water levels in storage tanks, pump run times, and PRV settings. In
addition, discrepancy in results often also leads to the discovery and correction of modeling input
errors (e.g. disconnected pipelines, open pipelines between zones, etc.). The steady state
calibration is also used to determine the suitability of the pipeline C-factors being used in the
model, which are typically a function of pipeline diameter, material, and age.

Once all of the significant model settings and input errors have been addressed, the results of the
actual field tests are compared to the model runs. The 14 hydrant test locations with the test data
and model results are summarized in Table 5-2.

The results of the field data versus the modeled data are within an acceptable degree of accuracy.
For the fire flow tests, the model results are an average difference of 1.7 percent for static
pressures and 3.6 percent for residual pressures.
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Table 5-2
Fire Flow Test Comparison of Field and Model Pressure Readings
Field Data Model Static Residual
'I"\Ieos.t Zone/Location Prsetséltfre F?re:slgzi PrSets{jI:lj:re Ef:;gﬁfé Difference | Difference | Difference | Difference
(0si) (psi) (0si) (psi) (psi) (percent) (psi) (percent)
1 1358/Stageline&Bandit 107 81 110 84 3 3% 3 4%
2 1801/Edgebrook Dr/colt Dr 117 105 118 106 1 1% 1 1%
3 1601/Chambord&Marquise 61 57 62 53 1 2% -4 -7%
4 1801/Regatta&Starborad 111 101 111 104 0 0% 3 3%
5 1434/Madison 57 39 52 39 -5 -9% 0 0%
6 1601/Lake Terrace& Tempe 117 39 117 40 0 0% 1 3%
7 2778/Los Pinos 165 87 165 85 0 0% -2 -2%
8 3300/Monterey&El niguel 109 75 107 71 -2 -2% -4 -5%
9 1800/Bella Vista&Del Fiore 95 89 94 92 -1 -1% 3 3%
10 1622/Giant Fir&Yosemite 39 19 39 22 0 0% 3 16%
11 1750/Sprucewood&Poppy WY 101 92 101 93 0 0% 1 1%
12 1746/Vally Vista&Autumn sage 139 95 142 94 3 2% -1 -1%
13 1434/Union & Sexton 79 69 78 70 -1 -1% 1 1%
14 2050/Pumpkin&Crabapple 81 59 79 57 -2 -2% -2 -3%
Average Differences of Absolute Value 1.4 1.7% 2.1 3.6%
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EPS Calibration

In addition to the steady state calibration, an extended period simulation (EPS) calibration is
performed to verify the model’s ability to reproduce accurate results over the course of a 24-hour
period. One of the primary applications of the EPS calibration is to identify and correct model
input errors such as open pipes between zones, incorrect facility sizes, and booster pump
controls.

September 21, 2006 is chosen as test calibration day; the District has provided all available
SCADA field measurements for the selected day. These measurements include tank levels,
booster run times, booster discharge pressures, booster suction pressures, booster flows, well run
times, well discharge pressures, well flows, treatment plant flows, and imported connection
flows at 10 minute intervals. Not all of the listed parameters are available for every facility in
the District, so comparisons are only conducted where SCADA data is available. In addition, the
SCADA appears to be erroneous for certain readings (for example negative pressure readings
and consecutive readings of the same value), and these are also disregarded during the
comparison. After the identification and correction of errors that occurred during the model
creation process, the calibrated model produces field results within an acceptable degree of
accuracy. Difference frequency plots between field and modeled results for booster flows,
pressures, and tank levels are shown on Figure 5-1 through Figure 5-3. In addition, graphs
showing the comparison between actual measurements and modeled results at each of the test
points are included in Appendix B.
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Booster Flow Difference Frequency Plot
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Figure 5-2
Pressure Difference Frequency Plot
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Tank Level Difference Frequency Plot
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Field and Model Discrepancies

There are several possible causes of the small discrepancies between the model results and field
data observed during calibration, some of which include:

e Fire flow tests in the model are based on flow at the nearest model node. The hydrant piping
branch run and losses through the hydrant are not included in the model.

e Pressure meters and flow meters used for the fire flow testing have some level of inaccuracy,
both in the actual measuring and reading of such meters.

e Demand varies temporally between various days. The diurnal curve created for calibration
day is used to determine demand at each hour for the fire flow tests. However, the actual
demand pattern varies from day to day.

e Demand varies spatially between different times. The demand allocation spatially distributes
the demand using annual average billing data. All demand nodes are assigned the same
diurnal curve.

e The elevation data contains possible inaccuracies, both in the source contours and the
interpolation process.

e The SCADA data potentially contains inaccurate measurements. SCADA information is
disregarded where it is readily apparent the equipment is not working properly, but there are
nonetheless potential error in the data that is included for comparison.

e Pressure meters and flow meters used for the fire flow testing have some level of inaccuracy.

e Groundwater levels fluctuate. A nominal groundwater level is used in the model, which may
not accurately represent the calibration day.

Despite the discrepancies, the model nonetheless demonstrates close reproduction of the field
measured results for both the Steady State and EPS calibration, and is therefore considered
suitable for the planning purposes of this report.
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Section 6
Planning and Evaluation Criteria

This section presents the planning criteria and methodologies for analysis used to evaluate both
the existing system and the future system facilities and planning level opinions of probable costs.

6.1 PLANNING AND EVALUATION CRITERIA

Planning criteria are used in the evaluation of both the existing and future system hydraulic
models. Typical planning criteria were used from the District’s Design and Construction
Standards for Water (December 1992), referring specifically to the standard requirements for
design of water facilities (Section 1.16). The criteria are developed using typical planning
criteria used in the systems of similar water purveyors, local codes, engineering judgment,
commonly accepted industry standards, and input from District staff. The “industry standards”
are typically ranges of acceptable values for the criteria in question and therefore, they are
utilized as a check to confirm that the values being developed are reasonable. A list of planning
criteria used in the evaluation of the District’s system is shown in Table 6-1.

Table 6-1
Planning and Evaluation Criteria
Description Value Units

Maximum Pressure (Evaluation)

Peak Hour 125 psi
Minimum Pressure (Evaluation)

Peak Hour 40 psi

Maximum Day + Adjacent to a Fire 20 psi
Maximum Pressure (Planning)

Peak Hour 120 psi
Minimum Pressure (Planning)

Peak Hour 45 psi

Maximum Day + Adjacent to a Fire 20 psi
Maximum Pipeline Velocity

Transmission Pipelines (12-inch dia. and greater) 3 fps

Distribution Pipelines (<12-inch dia.) 6 fps
Fire Fighting Capabilities (Duration assumed for 4 hours)

Parks 1,000 gpm

Single Family Residential (1 du/acre or less) 500 gpm

Single Family Residential (1-2 du/acre) 750 gpm

Single Family Residential (greater than 2 du/acre) 1,000 gpm

Medium Residential 1,500 gpm

Multi-Family Residential 2,500 gpm

Commercial and Industrial 2,500 gpm

Schools and Public Facilities 4,000 gpm
Emergency Reservoir Storage Volume 1 MDD -
Operational Reservoir Storage Volume 30% MDD -
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6.1.1 Water Sources

According to the American Water Works Association (AWWA) and the Department of Health
Services (DHS), a water system should have adequate source water to supply the maximum day
demand (MDD) for the distribution system with the single largest source out of service.
Demands greater than MDD will be supplied from reservoir storage.

6.1.2 System Pressures

Node pressures are evaluated under two scenarios: peak hour and maximum day plus fire. The
peak hour is assumed to occur at 6:00 AM during the maximum day. Model output is evaluated
for demand nodes with minimum pressures less than 40 psi for peak hour conditions and 20 psi
for maximum day conditions plus fire flow. Only demand nodes were used in the pressure
analysis because only locations where customers are served need to meet such pressure
requirements. Nodes with pressures that could not be brought within acceptable parameters are
identified and are presented as part of the analysis of both the existing and future scenarios in
Sections 7 and 8.

6.1.3 Pipeline Velocities

For future planning, it is recommended that pipelines be designed at lower velocity criteria than
those for existing pipelines. Lower velocities are recommended in order to reduce head loss (and
pumping costs) and to minimize surge in pipelines. Under normal conditions, a planning
criterion of 6 fps is typical for water distribution system. In the Loop zone, however, the District
has five reservoirs, all with high water levels of 1434 feet. To allow water to flow from one
reservoir to the next, bi-directionally, without excessively draining the reservoirs, lower flow
velocities are needed across the Loop zone for the major transmission pipelines to minimize head
loss. For this reason, the planning criteria for velocity is 3 fps for transmission pipelines (12-
inch diameter and greater) and 6 fps for distribution pipelines (less than 12-inch diameter) for
future planning purposes. For pumped zones, such low criteria for transmission pipelines may
not be necessary.

6.1.4 Fire Flow Criteria

Fire requirements are based on the Uniform Building Code (UBC, 1999), which states that all
newly constructed single-family residences of less than 3,600 sq. ft. shall require fire flow
requirements of 1,000 gpm. Generalized fire flow criteria were determined by land use type
based on this requirement. Fire flow criteria selected are shown in Table 6-1 above.

6.1.5 Storage Volumes

The total required volume of storage in a water system consists of water for operational,
emergency, and fire fighting uses. Original water sources, such as water from the treatment plant
and the groundwater wells, and storage sources, such as storage tanks throughout the system, are
both utilized in determining quantities of water available to meet customer demands. Available
storage is calculated as the total storage volumes in tanks, plus well peaking capacities above
maximum day production requirements.
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Operational Storage

Operational storage is the quantity of water required to moderate daily fluctuations in demand
beyond the capabilities of the production facilities. The production rates of the water sources
and the available storage capacity are coordinated to provide a continuous treated water supply.
Based on economic considerations, systems are often designed to produce the average flow on
the day of maximum demand. Water must be stored to supply the peak flows, which exceed the
maximum day production rate. Operational storage is then replenished during off-peak hours
when the demand is less than the production rate. The quantity of this operational storage is a
judgment decision based on knowledge of the District and on knowledge of other similar
systems. A typical recommendation by the American Water Works Association is to supply a
volume ranging one-quarter to one-third of the demand experienced during one maximum day.
It is therefore recommended that the District have 30 percent of maximum day demands
available in storage tanks for operational storage.

Fire Protection Storage

Storage requirements are based on fire flow requirements shown in Table 6-1. If there is a
school within the zone, the fire flow demand is set at 0.96 MG (4,000 gpm for 4 hours). If there
is a commercial area within the zone, the fire flow demand is set at 0.6 MG (2,500 gpm for 4
hours). If there is only residential land uses within the zone, the fire flow storage is set at a lower
amount, depending on the type of residential land use within the zone.

According to the Insurance Services Organization (ISO), required fire flows may be met by a
combination of pumping and storage. Since the District requires all fire flow requirements meet
a 4 hour-long duration, a 1,250 gpm fire flow requires 300,000 gallons stored, a 2,000 gpm fire
requires 480,000 gallons stored, a 2,500 gpm fire requires 600,000 gallons stored, and a 4,000
gpm fire requires 960,000 gallons stored.

Emergency Storage

The volume of water allocated for emergency uses is typically determined based on the historical
record of emergencies experienced and on the amount of time expected to lapse before the
emergency can be corrected. Possible emergency situations include events such as water
contamination, earthquakes, the loss of electrical power, several simultaneous fires and other
unplanned events. Because the occurrence and magnitude of an emergency situation is not
subject to accurate evaluation, the volume of emergency storage is generally based upon
engineering judgment or utility policy. An emergency supply volume equivalent to the demand
experienced during one maximum day is determined to be appropriate for the District.

During an emergency, electronic and print media notices can be distributed to inform the public
of the situation and to discourage all extraneous water uses. By utilizing these communications,
customers in other districts have been known to reduce their water consumption by one-half to
two-thirds. Therefore, an emergency volume of one maximum day demand could result in three
or more days of water supply during an emergency situation.
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6.1.6 Pump Capacity

Booster pump filling capacity is analyzed based on the ability of the booster pumps to fill
reservoirs to acceptable levels. Booster pumps should be able to fill reservoirs such that levels at
the end of the day are the same or higher than those at the beginning of the day, based on MDD.

6.2 METHODOLOGY

Analyses for source water, storage requirement quantities, and inter-zone water transfer
capabilities are conducted outside of the computer hydraulic model. The total source water
requirements for the District’s system as a whole are determined based on anticipated maximum
day demands for the existing system and for the years 2010, 2015, 2020, 2025 and 2030. As
evaluated in the District’s 2006 Water Resources Management Plan, adequate source water
should be available to provide maximum day demands with the largest source of water out of
service (MWH, 2006). Future supply sources are implemented into the evaluation and model as
recommended in this recent study.

Storage water requirements, or requirements for storage reservoir volumes, are evaluated on a
system-wide as well as on zone-by-zone basis. Criteria discussed in this section are used to
determine existing system deficiencies and to project future system storage needs. The storage
requirements are compared with existing and anticipated storage volumes to develop
recommendations for any additional recommended reservoir facilities.

Pump station capacity, the ability to transfer water to higher zones from lower zones, are
evaluated on a zone-by-zone basis. Maximum day demands are compared with pump station
capacities, with the largest unit out of service.

The existing system and anticipated future system configurations are evaluated with respect to
the optimum locations for the recommended improvements in storage facilities and booster
pumps. Each zone is analyzed to determine how water at adequate quantities and pressure will
be provided from the available source waters and storage volumes to meet the demands.

Computer hydraulic model runs are made for the existing and future systems after the completion
of the analyses described above. The model runs include recommended facilities such as
additional groundwater wells, imported water connections, storage reservoirs, booster pumps,
and PRVs. Model runs are made using a 24-hour extended-period simulation (EPS) run to
evaluate anticipated system pressures and pipeline velocities. Pipeline recommendations are
made to provide adequate pressure to all users, maintain acceptable pipeline velocities, and
provide adequate conveyance for the reservoirs within zones to cycle and balance.

Model runs were completed using the following three conditions:

e Average day demand (ADD) conditions, 24-hour EPS simulation

e Maximum day demand (MDD) conditions, 24-hour EPS simulation

e Maximum day demand conditions with fire flow demands (MDD + FF), steady-state
simulation
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The maximum day demand plus fire flow situations are evaluated at every demand node in the
existing and future distribution system. Each demand node is given a fire flow criterion based on
the maximum fire flow requirement for the land use type that each demand node represents.
Using the model, each demand node is evaluated to determine if the fire flow requirement can be
met at that node while maintaining pressure at 20 psi at all demand nodes in that pressure zone.
Where fire flow criteria can not be met using a single node and fire flow demand is above 1,250
gpm, then the fire flow analysis is done using two neighboring node. The Fire Department
requirements allow fire flows above 1,250 gpm to be met from two adjacent hydrants. Nodes
with fire flow requirements that could not be brought within acceptable parameters are identified
and are presented as part of the analysis of both the existing and future scenarios in Sections 7
and 8.

6.3 COST ESTIMATING BASIS

Cost estimates are presented in Sections 7 through 9 for each of the recommended
improvements. Capital cost assumptions are developed based on costs obtained from industry
manufacturers, MWH’s experience on similar water master planning projects and data provided
by the District. Pipeline costs have been calculated using recent cost data for work completed by
MWH in other communities. Costs for groundwater wells including well pumps are also derived
from cost data of past projects and are based on the pump horsepower and the depths of water
level. All estimates have been adjusted to an Engineering News Record (ENR) Construction
Cost Index (CCI) for February 2008 (Los Angeles) and are consistent with the American
Association of Cost Engineers guidelines for developing reconnaissance-level estimates which
should range between 50 percent above and 30 percent below actual capital expenditures.

As more details regarding construction issues become apparent and the recommended projects
proceed through the design process, many of the unknown issues will be resolved and the
contingency can be lowered. A 30 percent contingency is included in the cost estimates. The
engineering, administration, and legal costs are estimated to be 25 percent of construction costs.
The engineering, administration, and legal costs also include typical services such as inspection,
materials testing and construction management. The contractor’s overhead and profit are
included in the cost estimates. Costs for land acquisitions, rights-of-way and easements are not
included.
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Section 7
Existing System Evaluation

This section evaluates the existing water distribution system, identifies deficiencies, and makes
recommendations to address the deficiencies. The system evaluation is based on the criteria as
described in Section 6.

7.1  WATER SOURCE ANALYSIS

Based on 2006 demand and production data from Section 3, the District’s existing demand is
29,128 acre-ft/yr, with a maximum day demand (MDD) of 52.0 mgd. The District has an
existing supply capacity of 56.7 mgd, as shown in Table 7-1. W.ith the largest well out of
service (2.2 mgd), the District has an existing supply capacity of 54.5 mgd. Under existing
demand conditions, the District therefore has sufficient source water capacity to meet MDD with
its largest well out of service. However, with a rapidly growing population, the District’s potable
water demand is expected to exceed its existing supply capacity sometime within the next few
years.

Table 7-1
Existing Source Water Capacity
Maximum| Average Single Dry | Multiple-Dry | Single Wet
Water Supply Source Capacity Year Year Years Year
(mgd) (acre-ftiyr) (acre-ftiyr) (acre-ftiyr) (acre-ftlyr)

Existing Supplies

Canyon Lake N (Natural Runoff)" 5.2 2,700 700 1,900 6,600
Groundwater® 13.3 5,500 5,500 5,500 5,500
TVP® 12.7 14,190 14,190 14,190 14,190
AVP’ 24.2 27,100 27,100 27,100 27,100
Coldwater Basin” 1.3 700 700 700 700
Total - Existing Supplies 56.7 50,190 48,190 49,390 54,090

1. Canyon Lake N flows are based on historical runoff for the Lake. Data developed as part of WSA (MWH,

2005).

2. Capacity of existing groundwater wells (see Section 4).

3. Capacity of imported connections.

4. Limited by the existing demands in the TDSA. While additional capacity exists, the flow is not available to the
Elsinore Division without modifications to existing facilities.

7.2 SYSTEM PRESSURE ANALYSIS

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

1. Meet Peak Hour Demand (PHD) while maintaining a minimum system pressure of 40 psi

2. Meet Minimum Day Demand (MinDD) while not exceeding a maximum system pressure of
125 psi

3. Meet Maximum Day Demand (MDD) and fire flow while maintaining a minimum system
pressure of 20 psi
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The results of these analyses are discussed below.

7.2.1 Minimum Pressure during PHD

The majority of the service connections throughout the water distribution system exceed the
PHD evaluation criterion of 40 psi. However, based on a 24-hour model run under existing
MDD conditions, there are a few demand nodes having pressures lower than 40 psi. The system
evaluation criteria are outlined in Section 6. The low pressure locations are listed in Table 7-2
and shown on Figure 7-1. Based on the hydraulic model runs, there are 15 locations with
pressures below 40 psi during PHD conditions.

Table 7-2
Low Pressures - PHD Conditions
Pressure
No Location Zone Range Comments
(psi)
Low pressures are due to higher elevations relative
1 Riverside St. & 1701 910 36 to the HGL of 1,701 ft. It is recommended that these
Missouri Tr. service connections be served from the 1801
Ramsgate development.
Golden Horn Rd Low pressures are due to high elevations relative to
2 : ) : 1801 14 to 37 | the HGL of 1,801 ft. Homes have individual booster
& Silver Stirrup Dr. : :
pumps in the garages to increase pressures.
Machado St. north This area has historically had Iovy pressure i_ssues. It
3 of Grand Ave 1434 30to 38 | is recommended that these service connections be
' served from the 1601 (Lucerne) Zone.
stgtci)gnzgpgliﬁ::k A few homes at the enq of cul—dg—sacs haye
4 Hydropneumatic 1434 30to 40 pressures below 40 psi due to high elevations
PS relative to the HGL of 1,434 ft.
Hixon St. near A few homes at the end of cul-de-sacs have
5 suction of Stage 1434 22 to 36 | pressures below 40 psi due to high elevations
Ranch 1 PS relative to the HGL of 1,434 ft.
Gafford Rd. and A few homes at the enq of cul—dg—sacs haye
6 Hillcrest 'Ct 1746 24 to 37 | pressures below 40 psi due to high elevations
' relative to the HGL of 1,746 ft.
Canyon Lake Low pressures are due to high elevations relative to
7 Shopping Center; 1622 30 to 40 the HGL of 1,622 ft. It is recommended that these
Big Tee Dr. & service connections be served from the 1746
Skylink Dr. (Cottonwood) Zone.
Low pressures are due to high elevations relative to
8 Vacation Drive 1622 29 0 35 the HGL of 1,62'2 ft. Itis recommended that these
service connections be served from the 1746
(Cottonwood) Zone.
Villa Scenica & Low pressures are due. to high elevations relative to
9 Vista Palermo 1800 251t0 40 | the HGL of 1,800 ft. It is recommended that these
service connections be served from the 1940 Zone.
Lost Rd. & Dial A few homes at the end of Dial Rd. have low
10 ' 1746 30to 40 | pressures due to high elevations relative to the HGL
Rd.
of 1,746 ft.
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Table 7-2
Low Pressures - PHD Conditions (Continued)
Pressure
No Location Zone Range Comments
(psi)
Low pressures are due to high head losses under
MDD and PHD conditions. The District is planning to
abandon the existing Waite Street Reservoir and
11 | Various locations 1467 20 to 40 const.ruct a new storage reservoir at a HGL of 1,601
ft. Itis assumed that system pressures would
significantly increase under a proposed HGL of 1,601
ft. No recommendations are made to address this
deficiency.
Low pressures are due to high head losses under
Encina Dr. and MDD and PHD conditions in the existing 4-inch
12 Granado St. 1916.5 | 2010 40 pipeline. It is recommended that the existing pipeline
be replaced with a 6-inch pipeline.
Low pressures are at dead-end locations due to
Riverside Dr. and head losses in the system. It is recommended that a
13 Walnut Dr. 1434 301040 new 8-inch pipeline be installed to create a loop at
Parkview PI.
Low pressures are mainly due to high head losses in
Gafford Rd. and the existing 8-inch pipeline that is connected to the
14 Lost Rd/ Gafford 1746 20 to 40 Gafford Reservoir. It is recommended that additional
Rd. and Winding transmission capacity be provided at this site by
Wy. constructing a parallel 12-inch transmission pipeline
from the reservoir.
Casino Dr. & This area has historically had Iov_v pressure i_ssues. It
15 Malaga R.d 1434 28t0 39 | is recommended that these service connections be
' served from the 1601 (Summerhill) Zone.
Note:

1. Location numbers indicated in Table 7-1 match the low pressure locations shown on Figure 7-1.
2. If rezoning increases the pressure at a service connection to more than 80 psi, the District will need to install an
inline PRV or a PRV at each service to reduce the pressure at the service connection to less than 80 psi.
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1.2.2

Maximum Pressure during MinDD

The majority of the service connections throughout the District’s water distribution system fall
within the evaluation criteria of 45 psi and 120 psi.. However, based on a 24-hour model run
under existing MinDD conditions, there are a few demand nodes having pressures higher than
120 psi. These high pressure locations are listed in Table 7-3 and shown on Figure 7-1. Based
on the hydraulic model runs, there are 15 locations with pressures above 120 psi during MinDD
conditions. In general, no recommendations are made to address the deficiencies.

Table 7-3

High Pressures — MinDD Conditions

No

Location

Zone

Pressure
Range
(psi)

Comments

West of Lake St.

1801

125to 152

High pressures in some areas of Zone 1801 (Rice
Canyon) are due to lower elevations relative to the
HGL. No recommendations are made to address
this issue as service connections in these areas
have individual PRVs to maintain a desired
pressure range.

Ortega Hwy. & Calle
de los Robles

2778

125 to 133

High pressures occur due to high head losses
along the existing 6-inch pipeline when booster
station Los Pinos No. 1 is operational. It is
recommended that this pipeline be replaced by a
12-inch pipeline between Los Pinos #1 PS and
storage reservoir to reduce pressures to
acceptable levels.

South of Grand Ave.

1601

125 to 130

High pressures in some areas of Zone 1601
(Ortega) are due to lower elevations relative to the
HGL. No recommendations are made to address
this issue as service connections in these areas
have individual PRVs to maintain a desired
pressure range.

Bundy Canyon Rd. &
Monte Vista Dr.

1746

125t0 175

High pressures in some areas of Zone 1746 are
due to lower elevations relative to the HGL. No
recommendations are made to address this issue
as service connections in these areas have
individual PRVs to maintain a desired pressure
range

Railroad Canyon Rd.
& Summerhill Dr.

1601

125 to 132

High pressures in some areas of Zone 1601 are
due to lower elevations relative to the HGL. No
recommendations are made to address this issue
as service connections in these areas have
individual PRVs to maintain a desired pressure
range

South of Lakeshore
Dr. between High St.
& Diamond Dir.

1579

1251to0 135

It is recommended that these areas be served from
Zone 1434 if such high pressures are
unacceptable.

Lakeshore Dr. west

of Main St.

1579

125 to 132

It is recommended that these areas be served from
Zone 1434 if such high pressures are
unacceptable.
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Table 7 3 (Continued)
High Pressures — MinDD Conditions

Pressure
No Location Zone Range Comments
(psi)
H Ellis St. & Chestnut | 1579 | 125t0 130 | No recommendations are made as the pressures
St. between are only minimally high.

Lakeshore Dr. &
Interstate 15 Fwy.

I Hwy. 74 Dbetween | 1701 | 125to 165 | Serve high pressure regions from Zone 1601
Allan St. & (Ramsgate).

Ramsgate Dr.
J Horsethief Canyon | 1601 | 125to 170 | High pressures in some areas of Zone 1801 are
region, south  of due to lower elevations relative to the HGL. No
Mountain Rd. recommendations are made to address this issue
as service connections in these areas have
individual PRVs to maintain a desired pressure

range.
K South of Clinton | 1650 | 125t0 170 | High pressures in some areas of Zone 1650 are
Keith Rd. due to lower ground surface elevations relative to

the HGL.
L North of Porras Rd. | 1746 | 125to 150 | High pressures in some areas of Zone 1746 are
and La Estrella St. due to lower ground surface elevations relative to

the HGL.
M South of Catt Rd. | 1650 | 125t0 130 | High pressures in some areas of Zone 1650 are
and George Ave due to lower ground surface elevations relative to

the HGL.
N South of Canyon | 1934 | 125t0 170 | High pressures in some areas of Zone 1934 are
Hills Rd. due to lower ground surface elevations relative to

the HGL.
(0] South of Canyon | 2309 | 150to 185 | High pressures in some areas of Zone 2309 are
Hills Rd. due to lower ground surface elevations relative to

the HGL.

7.2.3 Minimum Pressure with MDD plus Fire Flow

The hydraulic model is also used to evaluate the impact of fire flows on the distribution system.
For this analysis, the H,OMAP Water Fireflow Simulation is used, which can simultaneously
check the available fire flow at each model node on a system-wide basis. Fire flows ranging
from 500 to 4,000 gpm are applied to the model to evaluate if the system could meet the fire flow
demand under MDD conditions, while maintaining a minimum pressure of 20 psi (residual
pressure). Fire flow demands are applied to the model nodes, based on the District’s existing
land use category. The fire flow requirements for each land use type are listed in Table 6-1.
Demand nodes that cannot supply MDD plus fire flow at a minimum pressure of 20 psi are
deficient.

The model simulation results show that the fire flow demands can be met at 86 percent of the
demand nodes, while maintaining the minimum pressure criteria of 20 psi. However, 14 percent
of the demand nodes were deficient, but in reality, fire fighting often takes place by using
multiple fire hydrants. To identify the actual locations with fire flow deficiencies, a detailed
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investigation for each of the deficient nodes was conducted. This investigation consisted of the
following adjustments and additional model runs:

The location of each deficient node was checked with the location of hydrants in the
distribution system using the District’s GIS information. Only those demand nodes that are
located near a fire hydrant were considered in the analysis.

In some cases, “incorrect” fire flow demands are initially assigned to the demand nodes, due
to the multiple land use types that fall within a demand polygon. For example, all nodes that
are located within a demand polygon that covers both residential and commercial areas are
assigned the commercial fire flow demand. However, the nodes in residential streets should
be evaluated using a residential fire flow demand. The appropriate fire flow demand was
manually verified using the land use map in GIS. Where appropriate, the fire flow demand at
that node was revised and the model simulation was repeated with the adjusted fire flow
demand.

As shown in Table 6-1, some of the land use categories have a fire flow requirement that is
greater than 2,500 gpm. These high fire flow demands are typically not met through a single
hydrant. To simulate the use of multiple hydrants, the fire flow demand was divided among
multiple hydrants and the model simulation was repeated. If the use of multiple hydrants
satisfies the demand, then no recommendations are made.

Some of the deficient nodes were observed to fall on dead end pipelines or cul-de-sacs. This
is typical in a water distribution network as these pipelines can receive water only from a
single direction resulting in larger headloss as opposed to looped configurations. In such
cases, a check is made to determine if the demand can be met by making use of multiple
hydrants from adjacent water mains. If the use of multiple hydrants satisfies the demand,
then no recommendations are made. Otherwise, pipeline upsizing is recommended for the
pipeline that connects to these dead end pipelines.

Proposed fire flow pipeline improvements are summarized in Table 7-4. All fire flow pipeline
recommendations are shown graphically on Figure 7-3 through Figure 5 and are labeled with an
identification (ID) prefix “FF” and a number. These IDs link with the fire flow improvement
recommendations listed in Table 9-6. Approximately 32 miles of pipeline improvements are
recommended to address fire flow deficiencies. To minimize the number of recommendations,
pipelines with the same diameter that are located in series in the same street are typically
assigned a common improvement ID. There have been 255 fire flow improvements identified.

Table 7-4
Summary of Fire Flow Improvements

Recommended Diameter Length Length
(inch) (feet) (miles)

6 107,000 20.3

8 27,000 5.1

10 1,000 0.2

12 22,000 4.2

16 10,000 1.9

Total* 167,000 31.6

1. Length in feet rounded to the nearest 1000 feet.
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7.2.4 Pipeline Recommendations

To meet existing system pressure deficiencies, two pipeline projects are recommended. These
include a parallel 12-inch transmission pipeline from the Gafford Reservoir to Gafford Rd to
improve low pressures in the 1746 zone and a replacement 8-inch distribution pipeline along
Encina Drive from Adelpha Street to Granado Street to improve low pressures in the 1916.5
zone. These pipelines are described in Table 7-5, and their locations are shown on .

Table 7-5
Pipeline Recommendations to Meet Existing Deficiencies
Description Diameter (in) | Length (ft) Type
Zone 1746 pipeline from Gafford Rd to Gafford 12 1,600 Parallel

Reservoir

Zone 1916.5 pipeline from Adelpha Street to

Granado Street along Encina Drive 8 1,800 Replacement
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7.3 STORAGE VOLUME
7.3.1 Storage Volume Analysis

The District currently has 68 storage tanks, located throughout the District’s 33 pressure zones.
For those pressure zones that are broken into two hydraulically isolated sections, the storage and
emergency supply analyses are performed individually for each section.

According to the planning criteria discussed in Section 6, the operational storage requirement is
30 percent of MDD, the fire flow requirement is 4 hours of fire flow at a rate dependant upon
land use type, and the emergency storage requirement is 1 MDD. A total and per zone analysis
of the existing storage volumes required and of the storage volumes available is presented on
Table 7-6. The analysis indicates that the District has several zones that are deficient on storage.
Across the entire system, the total storage volume required is approximately 81.1 MG and the
available storage capacity is 84.9 MG, vyielding a storage surplus of 3.6 MG. The 1434 zone
shows a storage surplus of approximately 14.7 MG, which is reserved to meet future growth in
the 1434 zone rather than provide storage capacity (via pumping) to higher zones.

7.3.2 Storage Recommendations

To meet existing system storage requirements, several new tanks are recommended in zones with
significant storage deficiencies (see Table 7-7). All of the zones in which new tanks are
recommended show both a deficiency under existing conditions and year-2030 conditions. For
the sizing of the recommendations, year-2030 conditions are used to account for future demand
growth in addition to the existing deficiency (see Section 8 for details). The recommendations
include new tanks in the Mayhew (1358.7), Adelpha (1620), Canyon Lake (1622), Bundy
Canyon (1746), 1801 West, 1801 East, Greer Ranch 1 (1850), Cottonwood (1934), Tuscany Hills
(1940), and Los Pinos 1 (2778) zones. These recommendations are briefly summarized below:

e Mayhew (1358.7 Zone) — A new 1.9 MG tank is recommended to replace the existing 0.2
MG tank to serve both the 1358.6 Zone and 1258.7 Zone (by PRV). The tank sizing
accounts for the existing deficiencies and future growth in both the 1358.6 and 1258.7 zones.
The existing .08 MG tank in the 1258.7 zone would remain in service.

e Adelpha (1620 Zone) — A 0.4 MG tank is recommended to replace the existing .02 MG tank.
A preliminary design report has already been completed for this project. The replacement
Adelpha tank would be sized to meet storage requirements for both the Adelpha and Cottrell
Zones.

e Canyon Lake (1622 Zone) - The 1622 zone is known to have a significant existing storage
deficit. Two existing tank sites are already located within the zone. To meet part of the
existing deficiency, construction of a 3.0 MG tank is recommended at the existing Canyon
Lake 2 site, and a 1.0 MG tank is recommended in the future at the Canyon Lake 1 site to
meet the additional existing deficiency as well as account for future growth. The location of
the two tanks is recommended based upon the geographical distribution of demands within
the zone.

e Bundy Canyon (1746 Zone) — A 3.2 MG tank is recommended at the existing 2.3 MG tank
site to meet existing deficiency in the 1746 zone.
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e 1801 West Zone — An existing deficiency of 1.1 MG exists in the 1801 West Zone (west of
Interstate 15). Under the existing configuration, the Horsethief 1801 zone is hydraulically
separated from the Rice Canyon 1801 zone. However, they will eventually be connected
with transmission pipelines and are therefore evaluated as a single hydraulic unit. To meet
the existing deficiency as well as account for future growth, a new 2.2 MG tank is
recommended at the existing Horsethief 2 site. The existing Leach Canyon site is also
considered for the location of a new tank, but is not selected since most of the future demand
growth is anticipated to occur further north towards the Rice Canyon and Horsethief areas.

e 1801 East Zone — To meet the existing deficiency in the 1801 east zone as well as account
for future growth, a new 2.0 MG tank is recommended in the proposed La Strada
development. A site for this new tank has already been identified in a separate water master
plan for the La Strada development. This tank will be connected to the rest of the 1801 East
zone (Rosetta Canyon 2) with transmission pipelines to the north.

e Greer Ranch 1 (1850 Zone) - A 1.0 MG tank is recommended at the existing .84 MG tank
site to meet existing deficiency in the 1850 zone.

e Cottonwood 2 (1934 Zone) — A 1.3 MG tank is recommended at a new site in the southeast
of the Cottonwood development to meet the existing deficiency and account for future
growth in the 1934 zone. A site has already been identified in the Cottonwood water master
plan. This tank will be connected to the rest of the 1934 zone through transmission pipelines
to the south.

e Tuscany Hills 2 (1940) — A 1.2 MG tank is recommended at a new site in the proposed La
Strada development to meet the existing deficiency as well account for future growth in the
1940 zone. A site has already been identified in a separate water master plan for the La
Strada development. The tank would be connected to the rest of the 1940 zone through a
new transmission pipeline running to the north and south.

e LosPinos1 (2778), Tomlin 2 (2313), Tomlin 1 (1871) — A 1.3 MG tank is recommended at
the existing Los Pinos 1 site to meet existing deficiencies as well as account for future
growth in the Los Pinos 1, Tomlin 2 (by PRV), and Tomlin 1 (by PRV) zones. This site has
already been identified in the Preserve water master plan as a site for a future tank to meet
storage requirements for the proposed Preserve development.

As described above, new tanks are proposed to be located at existing sites or at new sites
identified in other preliminary design reports or planning documents. These site locations are
checked against the District’s elevation contours (see Section 5) to confirm that the high water
operating levels of the proposed tanks are consistent with their zones.

In addition to the zones in which new tanks are recommended, there are also several smaller
zones throughout the District that show an existing supply deficiency. Typically these are
isolated, high elevation (foothill) zones in which little future growth is anticipated. For these
zones, it is deemed more cost effective to provide additional pumping to compensate for an
existing storage deficiency, rather than build a new storage tank. To calculate the additional
pumping capacity required, the existing storage tank is assumed to provide 30% of MDD for
operational storage, and the remaining volume is assumed to provide flow for a 4-hour fire. The
additional pump capacity required is calculated by assuming the pump station (with all pumps
running) is sized to meet peak hour demand (PHD) plus fireflow, with a portion of the fireflow
being served from storage as determined using the methodology described above. Any pumping
capacity necessary beyond that of the existing pump station serving the zone is recommended to
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meet this criteria for smaller, isolated zones. Using this methodology, new pumps are required at
Stage Ranch 1 (1882), Sedco (2201), Daley (2216), and Skymeadows (3300) to account for the
existing storage deficiency. The analysis is performed for both existing and 2030 demand
conditions to avoid the potential of having to add additional pumps in the future. The existing
pumps at Greer Ranch 2 (2050), Stage Ranch 2 (2217), and Los Pinos 2 (3501) are sufficient to
meet the existing storage deficiency under this criteria.

The Waite Street Zone (1467) shows an existing storage deficiency of 3.8 MG. However, plans
have been developed to convert this zone to the 1601 zone, and therefore no recommendations
have been made to account for the existing deficiency. The zone conversion is reflected in the
future system analysis.

The recommendations for existing storage deficiencies are summarized in Table 7-7, and their
locations on Figure 7-2.
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Table 7-6
Existing Storage Analysis of Pressure Zones
Water Production for 2006 (MG) Opserational Fire Ergergency Total Volume | Existing Storage | Surplus
Pressure Zone (Name) ADD MDD Fire Flow Req'd Fire Duration SO%E%rfaI?A%D Storage (eqtl?;??(fl Required Tank Volumes Storage
(MG) (MG) (MG) (MG)
(mgd) | (mgd) (gpm) (hrs) (MG) MDD)

1258.4 (Clay Canyon 2) 0.21 0.41 500 4 0.12 0.12 0.41 0.66 0.08 -0.58
1358.7 (Mayhew) 0.25 0.49 500 4 0.15 0.12 0.49 0.76 0.18 -0.58
1428 (Cottrell) 0.03 0.06 1,000 4 0.02 0.24 0.06 0.31 0.02 -0.29
1434 (Loop Zone) 6.09 12.18 4,000 4 3.65 0.96 12.18 16.79 31.5 14.71
1467 (Waite) 1.30 2.60 4,000 4 0.78 0.96 2.60 4.34 0.5 -3.84
1579 (City) 0.92 1.84 4,000 4 0.55 0.96 1.84 3.35 1.73 -1.62
1601(El Toro/Ramsgate 1) 0.26 0.51 4,000 4 0.15 0.96 0.51 1.63 3.14 1.51
1601 (Horsethief 1/Ortega/Lucerne/Alberhill Ranch 1) 3.20 6.41 4,000 4 1.92 0.96 6.41 9.29 9.6 0.31
1601 (Summerhill) 0.50 1.00 4,000 4 0.30 0.96 1.00 2.26 2.35 0.09
1620 (Adelpha) 0.05 0.09 1,000 4 0.03 0.24 0.09 0.36 0.02 -0.34
1622 (Canyon Lake) 1.86 3.72 2,500 4 1.12 0.6 3.72 5.44 2 -3.44
1650 (Cal Oaks) 243 4.85 4,000 4 1.46 0.96 4.85 7.27 94 2.13
1701 (Meadowbrook 1) 0.24 0.49 2,500 4 0.15 0.6 0.49 1.23 2 0.77
1746 (Bundy Canyon/Gafford) 1.11 2.22 4,000 4 0.67 0.96 2.22 3.85 3.04 -0.81
1750 (Cottonwood 1) 0.54 1.08 4,000 4 0.32 0.96 1.08 2.37 24 0.03
1800/1801 (Leach Cyn/Rice Cyn/Horsethief 2/Alberhill Ranch 2) 2.12 4.23 2,500 4 1.27 0.6 4.23 6.11 5.01 -1.10
1800/1801 (Tuscany Hills 1/Ramsgate 2) 1.34 2.67 4,000 4 0.80 0.96 2.67 4.44 4.2 -0.24
1850 (Greer Ranch 1) 0.36 0.72 4,000 4 0.22 0.96 0.72 1.89 0.84 -1.05
1871 (Tomlin 1) 0.00 0.00 500 4 0.00 0.12 0.00 0.12 0.05 -0.07
1882 (Stage Ranch 1) 0.01 0.02 1,000 4 0.01 0.24 0.02 0.26 0.1 -0.16
1896 (Meadowbrook 2) 0.41 0.82 2,500 4 0.25 0.6 0.82 1.67 1 -0.67
1916.5 (Encina) 0.01 0.03 1,000 4 0.01 0.24 0.03 0.28 0.5 0.22
1934 (Cottonwood 2) 0.25 0.50 2,500 4 0.15 0.6 0.50 1.24 0.53 -0.71
1940 (Tuscany Hills 2) 0.47 0.93 1,500 4 0.28 0.36 0.93 1.57 1 -0.57
2040 (LaLaguna 1) 0.07 0.14 1,000 4 0.04 0.24 0.14 0.43 1.03 0.60
2050(Greer Ranch 2) 0.47 0.93 1,000 4 0.28 0.24 0.93 1.45 1.34 -0.11
2201 (Sedco) 0.02 0.03 1,000 4 0.01 0.24 0.03 0.28 0.09 -0.19
2216 (Daley) 0.02 0.04 1,000 4 0.01 0.24 0.04 0.29 0.09 -0.20
2217 (Stage Ranch 2) 0.08 0.16 500 4 0.05 0.12 0.16 0.33 0.1 -0.23
2240 (La Laguna 2) 0.00 0.00 1000 4 0.00 0.24 0.00 0.24 0.73 0.49
2313 (Tomlin 2) 0.00 0.00 500 4 0.00 0.12 0.00 0.12 0.05 -0.07
2778 (Los Pinos 1) 0.03 0.06 500 4 0.02 0.12 0.06 0.20 0.1 -0.10
3300 (Skymeadows) 0.07 0.14 500 4 0.04 0.12 0.14 0.30 0.1 -0.20
3501 (Los Pinos 2) 0.02 0.05 500 4 0.01 0.12 0.05 0.18 0.1 -0.08
Entire System 24.72 49.44 -- -- 14.83 16.80 49.44 81.07 84.92 3.61
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Table 7-7
Existing Storage Recommendations
Pressure Storage
Description Deficiency Facility Recommendation®
Zone
(MG)
Mayhew 1358.7 0.58 Replace existing 0.2 MG tank with 1.9 MG tank to meet storage requirements for 1358.7 and
1258.7 Zones
Adelpha 1620 0.34 Replace existing .02 MG tank with 0.4 MG tank
Canyon Lake 1622 3.44 B_und new 3.0 MG tank at Qanyon Lake 2 site, and later build 1.0 MG tank at Canyon Lake 1
site to meet additional deficiency
Bundy Canyon 1746 0.81 Build new 3.2 MG tank at Bundy Canyon site
1801 West 1801 110 Build new 2.2 MG tgr)k at Horsethief 2 site, and build 2.2 MG tank later at Rice Canyon 1 site to
meet additional deficiency
1801 East 1801 0.24 Build new 2.0 MG tank at La Strada site
Greer Ranch 1 1850 1.05 Build new 1.0 MG tank at existing Greer Ranch 1 site
Tomlin 1 1871 0.07 Meet deficiency by adding a new PRV from Los Pinos 1 (2778) Zone.
Stage Ranch 1 1882 0.16 I?rowde additional 600 gpm pumping capacity at Stage Ranc.h 1 pump station, provide partial
fire flow from storage and remaining from upgraded pump station
Meadowbrook 2 1896 0.67 No additional facilities required; provide full fire flow from storage
Cottonwood 2 1934 0.71 Build new 1.3 MG tank at Cottonwood site (southeast of development)
Tuscany Hills 2 1940 0.57 Build new 1.2 MG tank at La Strada site
Greer Ranch 2 2050 0.11 No additional facilities required; expected deficiency is minimal, relative to size of the zone
Provide additional 700 gpm pumping capacity at Sedco A and Sedco B pump stations each,
Sedco 2201 0.19 : o - .
provide partial fire flow from storage and remaining from upgraded pump station
Provide additional 530 gpm pumping capacity at Daley A and Daley B pump stations each,
Daley 2216 0.20 . e - .
provide partial fire flow from storage and remaining from upgraded pump station
Stage Ranch 2 2917 0.23 Nq e_lddmonal fac[lltles required, provide partial fire flow from storage and remaining from
existing pump station
Tomlin 2 2313 0.07 Meet deficiency by adding a new PRV from Los Pinos 1 (2778) Zone.
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Table 7-7 (Continued)
Existing Storage Recommendations

Pressure Storage
Description Deficiency Facility Recommendation®
Zone
(MG)
Los Pinos 1 2778 0.10 Build new 1.3 MG tank at Preserve Site to meet deficiencies in Los Pinos 1, Tomlin 2, and
‘ Tomlin 1 Zones (See Section 8 for sizing adjustment based upon future demands)
Skymeadows 3300 0.20 Provide additional 140 gpm pumping capacity at Skymeadows_ pump station; provide partial fire
flow from storage and remaining from the upgraded pump station
Los Pinos 2 3501 0.08 No additional facilities required, provide partial fire flow from storage and remaining from the

existing pump station

1. Facilities sized to meet year-2030 conditions to account for future growth as well as the existing deficiency.
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7.4 BOOSTER PUMP CAPACITY
7.4.1 Booster Pump Capacity Analysis

As discussed in the planning criteria in Section 6, the booster pumps should be able to maintain
the water levels in tanks under maximum day demands. The booster stations for zones with
storage should therefore be able to meet MDD with the largest pump out of service. For zones
without storage, the booster stations are sized to meet peak hour demand plus fire flow. Based
on this criteria, the existing booster capacity surplus/deficit for each zone is shown in Table 7-5.
The analysis indicates that the District has one zone that is deficient on booster pump capacity,
Bundy Canyon (1746).

7.4.2 Booster Pump Recommendations

To meet existing system pumping capacity requirements, one new pump stations is required.
The pump station is sized to meet the existing deficiency as well as provide capacity for future
growth within the 1746 zone. The recommended pump station is described briefly below:

e Bundy Canyon (1746 Zone) — A 5,000 gpm pump station is recommended at the existing
Bundy Canyon pump station site. This pump station is to replace the existing Bundy Canyon
pump station and is sized to meet the existing deficiency as well as account for future
demand growth (see Section 8).

The existing system booster pump recommendations is summarized in Table 7-9, and its
locations is shown on . As with the storage recommendations, this booster pump station
recommendation is sized to meet the existing pumping deficiency and also account for future
growth within the zone.
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Section 7 — Existing System Evaluation

Table 7-8

Existing Booster Pumping Capacity Analysis (gpm)

Firm

Pressure Zone (Name) In'\-/lzs)ge ngl:\;lelrjéone Total MDD Pumpi_ng PSuunrqg)llunsg
capacity
1428 (Cottrell) 40 181 221 439 218
1467 (Waite) 1,805 0 1,805 3,677 1,872
1579 (City) 1,279 0 1,279 1,646 367
1600 (Skylark)* 503 0 503 Not known -
1601(El Toro/Ramsgate 1) 356 911 1,267 6,543 5,276
1601 (Horsethief 1) 1,104 1,005 2,109 3,682 1,573
1601 (Ortega) 730 75 805 2,694 1,889
1601 (Summerhill) 695 0 695 2,624 1,929
1601 (Lucerne/Alberhill Ranch 1) 2,620 2,037 4,658 7,463 2,805
1620 (Adelpha) 64 117 181 317 136
1622 (Canyon Lake) 2,588 0 2,588 4,173 1,585
1650 (Cal Oaks) 3,373 1,146 4,518 5,510 992
1701 (Meadowbrook 1) 339 572 911 1,233 322
1746 (Bundy Canyon/Gafford) 1,546 552 2,099 1,728 -371
1750 (Cottonwood 1) 752 345 1,097 1,382 285
1800 (Leach Cyn/Rice Cyn) 1,881 100 1,981 2,730 749
1801 (Tuscany Hills 1) 1,858 647 2,505 3,025 520
1801 (Horsethief 2) 859 146 1005 1963 958
1801 (Alberhill Ranch 2) 57 0 57 1,250 1,193
1850 (Greer Ranch 1) 498 647 1,146 1,176 30
1871 (Tomlin 1) 2 72 75 450 375
1882 (Stage Ranch 1) 12 113 125 472 347
1896 (Meadowbrook 2) 572 0 572 943 371
1900 (Farm) 504 0 504 565 61
1900 (Lemon Grove)" 1146 0 1146 Not known -
1916.5 (Encina) 20 97 117 228 111
1934 (Cottonwood 2) 345 0 345 457 112
1940 (Tuscany Hills 2) 647 0 647 1,273 626
2040 (LaLaguna 1) 100 0 100 1,196 1,096
2050(Greer Ranch 2) 647 0 647 1,195 548
2201 (Sedco) 23 0 23 178 155
2216 (Daley) 26 0 26 134 108
2217 (Stage Ranch 2) 113 0 113 690 577
2240(LaLaguna 2) 0 0 0 554 554
2313 (Tomlin 2) 0 72 72 287 215
2778 (Los Pinos 1) 41 32 72 280 208
3300 (Skymeadows) 97 0 97 149 52
3501 (Los Pinos 2) 32 0 32 104 72
Entire System 35,861 8,869 35,639 62,410 26,711

1. Pumps also sized to meet fire flow for zones without storage. Firm capacity of hydropneumatic pumps are not

available.
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Section 7 — Existing System Evaluation

Table 7-9
Booster Pump Recommendations to Meet Existing Deficiencies
Pumping
Description Zone Deficiency Facility Recommendation®
(gpm)
Replace existing Bundy Canyon PS with a new
Bundy Canyon 1746 371 5,000 gpm PS!

1. Facilities sized to meet year-2030 conditions to account for future growth as well as the existing deficiency.

7.4.3 Conclusion

Under the facility recommendations presented above, the existing system can sufficiently meet
the evaluation criteria set forth in Section 6. For the future system analysis in Section 8, the
recommendations made for the existing system are resized to account for future demand growth,
which are the sizes reflected in the District’s capital improvement program in Section 9.
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Section 8
Future System Evaluation

This section describes the engineering and hydraulic evaluation of the District’s future water
distribution system. It also identifies the infrastructure needed to address the increased demands
for water which will result from future growth through the year 2030 as presented in Section 3.
The analyses are based on the system evaluation criteria presented in Section 6. The hydraulic
model, described in Section 5, is used to evaluate the hydraulic performance of the distribution
system. Recommended improvements are summarized at the end of this section, while the
Capital Improvement Program (CIP) with cost estimates and proposed phasing for these
improvements is presented in Section 9. It is assumed that all improvements recommended to
address existing system deficiencies, discussed in Section 7, are implemented; therefore, those
facilities are included in this future system evaluation.

8.1 WATER SOURCE ANALYSIS

As part of the District’s Water Resources Management Plan Update, a comprehensive analysis of
twenty eight potential supply sources was evaluated to meet District demand through year-2030
(MWH, 2006). Out of these alternatives, a water supply strategy was recommended that
incorporated several local resources as well as a new imported connection to Metropolitan Water
District’s (MWD) proposed Perris Valley Pipeline (PVP). This new supply source is assumed to
connect to the eastern portion of the District’s system along Newport Road. Implementation of
this strategy will allow the District to meet year-2030 MDD with its largest well out of service,
and year-2030 ADD with its largest supply source (the Mills Water Treatment Plant) out of
service as recommended in the 2007 WRMP. The District’s future supply sources are shown in
Table 8-1.

Table 8-1
Water Supply Sources — Year 2030 Conditions
Water Supply Source | Capacity (mgd)

Existing

Canyon Lake (Natural Runoff) 5.2

Groundwater 13.3

TVP 12.7

AVP 24.2

Coldwater Basin 1.3

Subtotal 56.7
Future

Back Basin Groundwater Storage Project 9.4

North Elsinore Basin Aquifer Storage and Recovery Project 1.4

Supplement Canyon Lake WTP with Raw MWDSC Imported Water (WR-31) 3.8

Obtain Mills WTP water via the TVP Pump Station 13.8

Obtain Mills WTP water via the PVP 16.0

Subtotal 44 .4
TOTAL 101.1
TOTAL (with largest source out) 58.6

1 Largest single source is the Mills WTP.
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Section 8 — Future System Evaluation

8.2 FUTURE PRESSURE ZONES

The District’s existing water system is divided into 33 pressure zones. Considering the growth
forecast for the District’s service area, establishment of boundaries for the pressure zone is
necessary to provide potential developers with a HGL to design water system pipelines and other
facilities. Due to the uneven topography within the District’s service area, static pressures vary
from less than 30 psi in some areas to over 150 psi in other areas. High pressures can cause
water system leaks and pipe bursts while low pressures can cause water quality problems and
reduced reliability during emergencies such as fires. Therefore, prior to the hydraulic evaluation
of the District’s water system for future growth, the new pressure zones are delineated to
maintain a desired range of pressures within the District’s water system.

Based on MWH'’s prior planning experience for the District’s system and taking into
consideration the topography, future pressure zones are identified such that the minimum static
pressure is above 40 psi and the maximum static pressure does not exceed 140 psi. However,
small isolated areas that do not meet the above pressure criterion are not delineated as separate
zones in order to eliminate very small PRV fed or hydropneumatic zones that do not facilitate
easy system operations. Figure 8-1 depicts the pressure zone boundaries for year 2030
conditions. Figure 8-2 represents the hydraulic schematic of the District’s water system under
year 2030 conditions.
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Section 8 — Future System Evaluation

8.3 STORAGE VOLUME ANALYSIS — YEAR 2030 CONDITIONS

As listed in Table 6-1 earlier, the operational storage volume criterion is 30 percent of MDD.
Fire flow storage should provide sufficient water for the highest fire flow requirement of the
zone evaluated. Emergency storage volume is equal to 100 percent of MDD. The required
storage volume is compared with the actual available storage for the entire system and by
pressure zone. A summary of the required and available storage volumes for each pressure zone
are presented in Table 8-2. This table indicates that the District’s system has a deficit of
approximately 63 MG in its storage capacity under year 2030 demand conditions. The storage
analysis assumes that the MDD is provided by the water sources and therefore additional storage
water is needed for operational peaking, emergencies, and fire fighting uses only.

Across the entire system, the total storage volume required in year 2030 is approximately 146
MG. The net storage volume deficit in year 2030 is approximately 63 MG (includes both,
existing and future deficiencies). As shown in Table 7-6, approximately 14 MG of storage
capacity is recommended to meet existing system deficiencies. Therefore, an additional storage
capacity of approximately 49 MG is required to meet the future system needs.
Recommendations made to address storage deficiencies are discussed later in this section. All
storage improvements are either recommended at existing tank sites or at new locations
identified in other preliminary design reports or planning documents. In addition, the ground
elevation at all proposed tank sites is verified with the elevation contour data provided by the
District to ensure that the HWLs of the proposed tanks are consistent with the HGLs of each
pressure zone. Proposed storage reservoir recommendations are listed in Table 8-4 and shown
on Figure 8-3.

8.4 PUMPING CAPACITY EVALUATION — YEAR 2030 CONDITIONS

The District’s system is evaluated for the adequacy of booster pumping capacity under year 2030
demand conditions. As discussed in the planning criteria in Section 6, for pressure zones with
reservoir storage, there should be adequate booster pumping capacity to provide firm pumping
capacity to meet MDD. For zones without storage, there should be adequate booster pumping
capacity to meet PHD and fire demand. A summary of the pumping capacity evaluation is
presented in Table 8-3. Pump station capacities include the demand requirements of the higher
zones that must be pumped through that intermediate zone. Across the entire system, the total
booster pump capacity required is approximately 75,000 gpm and the total available firm
pumping capacity is approximately 59,000 gpm, yielding a deficit in pumping capacity of
approximately 16,000 gpm. Recommendations made to address pumping capacity deficiencies
are listed in Table 8-5 and shown on Figure 8-3. The TDH and the flow rate listed in Table 8-4
are estimates based on pumping capacity evaluation.

MWH Page 8-5



Section 8 — Future System Evaluation
Table 8-2
Storage Analysis of Pressure Zones — Year 2030 Conditions
Water Production flgr 2|O:(|)6 (MG) = OpS?(r)zigogal Fire Emergency Total Ia(i)srgng Surplus
Pressure Zone (Name) ADD MDD I;qeeq-gw Dur!ﬁon 30% gf Storage Storislgel FQ’O'”.med Tanlg Storage
MDD (MG) (equal to equire Volumes (MG)
(mgd) (mgd) (gpm) (hrs) (MG) MDD) (MG) (MG)

1258.4 (Clay Canyon 2) 0.20 0.41 500 4 0.12 0.12 0.41 0.65 0.20 -0.45
1358.7 (Mayhew) 0.49 0.99 500 4 0.30 0.12 0.99 1.40 0.20 -1.20
1434 (Loop Zone) 12.85 25.69 4,000 4 7.71 0.96 25.69 34.36 31.50 -2.86
1601(El Toro/Ramsgate 1/Porto Romano 1) 3.58 7.16 4,000 4 2.15 0.96 7.16 10.26 3.14 -7.12
1601 (Horsethief 1/Pacific Clay/Ortega/Lucerne/Alberhill Ranch 1; includes City demand) 6.02 12.04 4,000 4 3.61 0.96 12.04 16.62 9.60 -7.02
1601 (Summerhill) 0.65 1.30 4,000 4 0.39 0.96 1.30 2.65 2.35 -0.30
1601 (Waite) 1.45 2.91 4,000 4 0.87 0.96 291 4.74 -4.74
1620 (Adelpha) 0.07 0.15 1,000 4 0.04 0.24 0.15 0.43 0.02 -0.41
1622 (Canyon Lake N) 2.15 4.31 2,500 4 1.29 0.60 4.31 6.20 2.00 -4.20
1650 (Cal Oaks) 3.66 7.33 4,000 4 2.20 0.96 7.33 10.49 9.40 -1.09
1701 (Meadowbrook 1) 0.35 0.70 2,500 4 0.21 0.60 0.70 1.51 2.00 0.49
1746 (Bundy Canyon/Gafford) 2.03 4.06 4,000 4 1.22 0.96 4.06 6.23 3.04 -3.19
1750 (Cottonwood 1) 1.88 3.76 4,000 4 1.13 0.96 3.76 5.85 2.40 -3.45
1800/1801 (Leach Canyon/Rice Canyon /Horsethief 2/Alberhill Ranch 2) 3.21 6.43 2,500 4 1.93 0.60 6.43 8.95 5.01 -3.94
1800/1801 (Tuscany Hills 1/Ramsgate 2) 3.39 6.78 4,000 4 2.03 0.96 6.78 9.78 4.20 -5.58
1801 (Porto Romano 2) 0.15 0.30 4,000 4 0.09 0.96 0.30 1.35 -1.35
1850 (Greer Ranch 1) 0.36 0.71 4,000 4 0.21 0.96 0.71 1.89 0.84 -1.05
1850 (Alberhill CFD 1) 0.06 0.11 1,000 4 0.03 0.24 0.11 0.38 -0.38
1871 (Tomlin 1) 0.01 0.03 500 4 0.01 0.12 0.03 0.15 0.05 -0.10
1882 (Stage Ranch 1) 0.15 0.29 1,000 4 0.09 0.24 0.29 0.62 0.10 -0.52
1896 (Meadowbrook 2) 0.24 0.47 2,500 4 0.14 0.60 0.47 1.21 1.00 -0.21

1900 (Lemon Grove) 0.00 0.00 1,000 4 0.00 0.24 0.00 0.24
1916.5 (Encina) 0.17 0.33 1,000 4 0.10 0.24 0.33 0.68 0.50 -0.18
1934 (Cottonwood 2) 0.86 1.71 2,500 4 0.51 0.60 1.71 2.83 0.53 -2.30
1940 (Tuscany Hills 2) 0.72 1.43 1,500 4 0.43 0.36 1.43 2.22 1.00 -1.22
1968 (North Peak #1) 0.28 0.56 4,000 4 0.17 0.96 0.56 1.69 -1.69
2020 (Canyon Hills Estates) 0.04 0.07 1,000 4 0.02 0.24 0.07 0.34 -0.34
2040 (La Laguna 1) 0.27 0.55 1,000 4 0.16 0.24 0.55 0.95 1.03 0.08
2050(Greer Ranch 2) 0.46 0.93 1,000 4 0.28 0.24 0.93 1.45 1.34 -0.11
2090 (Sunset Ridge 1) 0.67 1.34 1,000 4 0.40 0.24 1.34 1.98 -1.98
2137 (North Peak #2) 0.36 0.72 2,500 4 0.21 0.60 0.72 1.53 -1.53
2201 (Sedco) 0.05 0.10 1,000 4 0.03 0.24 0.10 0.37 0.09 -0.28
2216 (Daley) 0.02 0.04 1,000 4 0.01 0.24 0.04 0.29 0.09 -0.20
2217 (Stage Ranch 2) 0.06 0.13 500 4 0.04 0.12 0.13 0.29 0.10 -0.19
2240(La Laguna 2) 0.05 0.10 1,000 4 0.03 0.24 0.10 0.38 0.73 0.35
2279 (North Peak #3) 0.32 0.64 2,500 4 0.19 0.60 0.64 1.43 -1.43
2313 (Tomlin 2) 0.07 0.14 500 4 0.04 0.12 0.14 0.30 0.05 -0.25
2460 (Alberhill CFD 3) 0.58 1.17 500 4 0.35 0.12 1.17 1.64 -1.64
2778 (Los Pinos 1) 0.35 0.71 500 4 0.21 0.12 0.71 1.04 0.10 -0.94
2954 (Nilson) 0.02 0.04 500 4 0.01 0.12 0.04 0.17 -0.17
3300 (Skymeadows) 0.09 0.18 500 4 0.06 0.12 0.18 0.36 0.10 -0.26
3501 (Los Pinos 2) 0.02 0.05 500 4 0.01 0.12 0.05 0.18 0.10 -0.08
Entire System 48.43 96.85 -- - 29.06 20.16 96.85 146.07 82.81 -63.02

Note: Surplus is positive and deficit is negative

MWH

Page 8-6




Section 8 — Future System Evaluation

Table 8-3
Booster Pumping Capacity Evaluation — Year 2030 Conditions (gpm)
Higher Total F””.‘ Pumping
Pressure Zone (Name) In-Zone MDD Zone MDD Pump|_ng Surplus
MDD capacity

1258.4 (Clay Canyon 2) 285 -- -- -- --
1358.7 (Mayhew) 686 -- -- -- --
1434 (Loop Zone) 17,856 -- -- -- --
1550 (Cielo Vista) 0 0 0
1600 (Skylark) 0 0 0
1601 (Pacific Clay 1) 1,382 0 1,382 -1,382
1601(El Toro/Ramsgate 1) 3,174 3,993 7,167 6,543 -624
1601 (Horsethief 1) 1,452 1,386 2,839 3,682 843
1601 (Ortega) 1,031 661 1,692 2,694 1,002
1601 (Summerhill) 901 0 901 2,624 1,723
1601 (Lucerne/Alberhill Ranch 1) 4,506 3,532 8,037 7,463 -574
1601 (City) 1,489 0 1,489 1,646 157
1601 (Waite) 2,020 0 2,020 -2,020
1601 (Porto Romano 1) 310 207 517 -517
1620 (Adelpha) 103 361 464 317 -147
1622 (Canyon Lake N) 2,995 0 2,995 4,173 1,178
1650 (Cal Oaks) 5,094 1,140 6,234 5,510 =724
1701 (Meadowbrook 1) 488 328 816 1,233 417
1746 (Bundy Canyon/Gafford) 2,819 3,260 6,079 1,728 -4,351
1750 (Cottonwood 1) 2,614 1,243 3,857 1,382 -2,475
1800 (Leach Cyn/Rice Cyn) 2,551 453 3,003 2,730 -273
1800 (Tuscany Hills 1) 2,870 996 3,866 3,025 -841
1801 (Porto Romano 2) 207 0 207 -207
1801 (Horsethief 2) 1,386 1,000 2,386 1,963 -423
1801 (Alberhill Ranch 2) 528 0 528 1,250 722
1801 (Ramsgate 2) 1,843 0 1,843 -1,843
1850 (Greer Ranch 1) 496 644 1,140 1,176 36
1850 (Alberhill CFD 1) 77 810 888 -888
1871 (Tomlin 1) 18 643 661 450 -211
1882 (Stage Ranch 1) 204 90 294 472 178
1896 (Meadowbrook 2) 328 0 328 943 615
1900 (Farm) 1,044 931 1,975 565 -1,410
1900 (Lemon Grove) 1,000 0 1,000 -1,000
1916.5 (Encina) 233 128 361 228 -133
1934 (Cottonwood 2) 1,191 0 1,191 457 -734
1940 (Tuscany Hills 2) 996 0 996 1,273 277
1968 (North Peak #1) 391 943 1,334 -1,334
2020 (Canyon Hills Estates) 52 0 52 -52
2040 (LaLaguna 1) 380 72 453 1,196 743
2050(Greer Ranch 2) 644 0 644 1,195 551
2090 (Sunset Ridge) 931 0 931 -931
2137 (North Peak #2) 497 446 943 -943
2201 (Sedco) 69 0 69 178 109
2216 (Daley) 26 0 26 134 108
2217 (Stage Ranch 2) 90 0 90 690 600
2240(LaLaguna 2) 72 0 72 554 482
2279 (North Peak #3) 446 0 446 -446
2313 (Tomlin 2) 94 549 643 287 -356
2460 (Alberhill CFD 3) 810 0 810 -810
2778 (Los Pinos 1) 493 56 549 280 -269
2954 (Nilson) 25 0 25 -25
3300 (Skymeadows) 128 0 128 149 21
3501 (Los Pinos 2) 31 0 31 104 73
Entire System 69,355 23,873 74,402 58,294 -16,108
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Section 8 — Future System Evaluation

8.5 INFRASTRUCTURE RECOMMENDATIONS — YEAR 2030 CONDITIONS

Infrastructure improvements required to meet the planning criteria discussed in Section 6 are
discussed below. Recommendations made to address this storage deficit (shown in Table 8-2)
are listed in Table 8-4. Table 8-5 summarizes the improvements recommended to offset the
pumping capacity deficiencies under year 2030 demand conditions. The sizing of storage tanks
in Table 8-4 is calculated to off-set the year 2030 storage deficiencies for each pressure zone.
For zones with more than one recommended storage tank (primarily the 1601 and 1801 zones),
the recommended capacity is allocated to the different tanks based upon consideration of the
geographic demand distribution of the zone and the availability of space at the existing or
recommended site. Specific recommendations are discussed in more detail in the individual zone
descriptions presented later in this section. Details regarding recommended transmission
pipelines required under year 2030 demand conditions are presented in Table 8-6. Pipeline
improvements are recommended to improve supply transfer capacity and system pressures at
various locations in the system. These improvements include pipeline upgrades at the suction
and the discharge ends of the proposed booster pumping stations and pipeline upgrades at
reservoir sites in order to provide improved transmission capacity. Most of the pipeline
infrastructure recommended for the proposed future developments serve as a backbone network
for these developments. These recommendations also include the pipelines that are identified as
part of the various development specific master plans and other pipeline improvements that are
currently being planned by the District. Figure 8-3 shows the future system improvements
within the District. Based on their location, a brief discussion on the recommended system
improvements is presented below.

Table 8-4
Summary of Storage Recommendations — Year 2030 Conditions

Map ID Name (Sl\/llzGe) Phasing Type
S01 Pacific Clay Reservoir (1601) 7.0 2021-2025 New
S02 Horsethief 2 Reservoir (1801) 2.2 2007-2010 Expansion
S03 Rice Canyon 1 (1801) 2.2 2011-2015 Expansion
S04 El Toro Reservoir (1601) 1.2 2021-2025 Expansion
S05 North Peak Reservoir (1968) 1.7 2011-2015 New
S06 North Peak Reservoir (2137) 1.6 2011-2015 New
S07 North Peak Reservoir (2279) 1.6 2016-2020 New
S08 Preserve Reservoir (2954) 0.2 2011-2015 New
S09 Preserve Reservoir (2778) 1.3 2016-2020 New
S10 Adelpha Reservoir (1620) 0.4 2007-2010 | Replacement
S11 Encina Reservoir (1916.5) 0.2 2021-2025 Expansion
S12 Porto Romano Reservoir (1601) 6.0 2011-2015 New
S13 Porto Romano Reservoir (1801) 1.5 2007-2010 New
S14 Greenwald Reservoir (1801) 3.6 2011-2015 New
S15 Tuscany Hills North Reservoir (1801) 2.0 2007-2010 New
S16 La Strada Reservoir (1940) 1.2 2007-2010 New
S17 Canyon Lake N 2 Reservoir (1622) 1.0 2007-2010 Expansion
S18 Canyon Lake N 1 Reservoir (1622) 3.0 2026-2030 Expansion
S19 Canyon Hills Estates Reservoir (1750) 1.4 2007-2010 New
S20 Canyon Hills Estates Reservoir (2020) 0.4 2007-2010 New
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Section 8 — Future System Evaluation

Table 8-4 (Continued)
Summary of Storage Recommendations — Year 2030 Conditions

Map ID Name (Sl\/llzGe) Phasing Type
S21 County Water Co Reservoir (1934) 1.0 2011-2015 New
S22 Cottonwood 2 Reservoir (1934) 1.3 2007-2010 New
S23 Sunset Ridge Reservoir (2090) 2.0 2011-2015 New
S24 Bundy Canyon Reservoir (1746) 3.2 2007-2010 Expansion
S25 Waite Reservoir (1601) 5.0 2007-2010 New
S26 lodine Springs 2 Reservoir (1650) 1.1 2021-2025 New
S27 Greer Ranch 1 Reservoir (1850) 1.0 2021-2025 Expansion
S28 Village Reservoir (1850) 0.4 2011-2015 New
S29 Village Reservoir (2460) 2.1 2011-2015 New
S30 Mayhew Reservoir (1358.7) 1.9 2021-2025 | Replacement
S31 Bryant 2 Reservoir (1434) 4.4 2026-2030 Expansion

Total 63.1

Note:
Map IDs indicated in Table 8-4 match proposed storage reservoir locations shown on Figure 8-3
Individual fire pumps rather than storage tanks are recommended for Zone 2201, Zone 2216, and Zone 3300

Zone 1434 (Loop Zone)

All of the District’s water sources (existing and future), except for the proposed Terra Cotta well,
supply water directly into Zone 1434. Based on input from the District staff and due to the
uncertainty of the future PVP connection, it is planned that the 16 mgd future water supply will
be connected to the system at the existing 33-inch diameter pipeline along Railroad Canyon
Road, west of the Zone 1746 — Cottonwood pump station, at a HGL of 1434 feet. The existing
pipeline infrastructure in this zone is not adequately sized to deliver this capacity. The entire
water supply from the PVP can be received and distributed from Zone 1434 only if adequately
sized transmission pipelines and pumping infrastructure are constructed. A summary of the
various pipeline projects identified for this zone is discussed below.

Additional transmission capacity from the future source to Summerhill Drive along Railroad
Canyon Road is necessary and a 42-inch diameter parallel pipeline (T28) is recommended. In
addition, to improve transmission capacity from the Railroad Canyon Reservoir to Railroad
Canyon Road, a 42-inch diameter parallel pipeline (T21) is recommended. Under year 2030
MDD conditions, when the Canyon Lake Treatment Plant is operating at full capacity (9 mgd),
the existing 30-inch diameter pipeline prevents the Clearwell Reservoir from cycling due to
inadequate transmission capacity. As a result, the plant has to run at some reduced capacity
below 100 percent. A 30-inch diameter parallel pipeline (T23) is recommended to provide
additional transmission capacity from the Canyon Lake water treatment plant to the Zone 1434
distribution system and to facilitate the cycling of the Clearwell Reservoir.

The northwestern portion of this zone is fed from the TVP connection by the existing 30-inch
TVP inter-tie pipeline located on Lake Street. When the proposed TVP pump station becomes
operational, it will become necessary to provide additional transmission capacity in this area to
distribute future water demands. Without additional transmission capacity, the Lake Street
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Reservoir will not cycle during future demand conditions. In addition, the Baker Street reservoir
will not cycle during maximum demand conditions. Therefore, a 48-inch diameter pipeline
(TO4) is recommended from Temescal Canyon Road to Nichols Road along Lake Street and
another 48-inch diameter pipeline (T05) is recommended from Lake Street to Terra Cotta Road
along Nichols Road.

Another major pipeline improvement in this zone includes a 24-inch diameter pipeline (T27)
from Machado Street to Gregory PI. along Grand Avenue which replaces the existing 14-inch
pipeline. Based on its year of installation (1956) and leak history, it is recommended that the
existing 14-inch pipeline be replaced. The recommended pipeline also improves transmission
and reduces head loss along Grand Avenue. In addition, a 4.4 MG reservoir is recommended in
this zone at the existing Bryant Reservoir site to meet infill growth.

Zone 1601 and Zone 1801 Planning Methodology

Future growth and development within the District’s service area is primarily concentrated
within Zone 1601 and Zone 1801. Under existing system conditions, although there are areas
within the District that operate under the same HGL (for example:1601-Horsethief and 1601-
Waite), these areas are geographically isolated and are hydraulically independent. It is assumed
that under year 2030 conditions, these zones would be integrated to provide greater flexibility in
system operations. In order to determine the geographic distribution of the future storage
requirements in Zone 1601 and Zone 1801, the two zones are sub-divided based on their
locations with respect to the 1-15 freeway that passes through the District’s service area. Zone
1601 is divided into two portions - east and west of the I-15 freeway. Likewise, Zone 1801 is
divided into two portions. Demands in the western portion of Zone 1601 are comprised of the
future demands at Horsethief, Pacific Clay, Ortega, Lucerne, and Alberhill Ranch while demands
in the eastern half of Zone 1601 are comprised of the future demands at El Toro, Ramsgate, and
Porto Romano. Similarly, demands in the western portion of Zone 1801 are comprised of the
future demands at Leach Canyon, Rice Canyon, Horsethief, and Alberhill Ranch while demands
in the eastern half of Zone 1801 are comprised of the future demands at Tuscany Hills and
Ramsgate. Rather than computing an overall deficiency in storage volume for the zone, this
approach helps to identify the geographic areas within the zone that would require storage
reservoirs under future demand conditions.

Zone 1601

Based on the storage evaluation, it is recommended that 7 MG of storage capacity be constructed
to meet the storage requirements in the western portion of Zone 1601. This storage capacity is
recommended at the Pacific Clay site. Based on demand calculations for the intermediate years
(between existing and year 2030), it is recommended that this tank be constructed between year
2021 and year 2025. A 16-inch diameter pipeline (T01) from the proposed storage reservoir to
Lake Street on the east and to Mountain Road on the west will provide the necessary backbone
infrastructure in the Pacific Clay area. This pipeline will also connect Zone 1601-Horsethief to
Zone 1601 — Alberhill Ranch and will provide additional looping within the system.
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Although most of the pump station improvements are recommended to offset system
deficiencies, some of the recommendations are also intended to provide the District flexibility in
system operations by providing added redundancy. The proposed pump station at Railroad
Canyon (P06), parallel to existing Summerhill pump station, is sized to transfer approximately
10,200 gpm of the PVP water supply to Zone 1601. This reduces the size of the required
transmission mains within Zone 1434 and results in substantial cost savings for the District. In
addition, this pump station also provides added pumping capacity redundancy within Zone 1601.

A 30-inch diameter pipeline (T25) from Grunder Drive to Porto Romano and a 36-inch diameter
pipeline (T26) from Canyon View Drive to Railroad Canyon Drive along Canyon Estates Drive
provide transmission capacity at the discharge side of the proposed pump station P06. These
pipelines facilitate the delivery of the PVP water supply to Zone 1601 while also serving as a
backbone system for the proposed Porto Romano and Spyglass developments.

Storage capacity of 7.2 MG will be required in the eastern portion of Zone 1601 to meet the
storage requirements under year 2030 conditions. It is recommended that a 6 MG tank be
constructed at the Porto Romano area and 1.2 MG of storage capacity be provided at the existing
El Toro tank site. Based on demand calculations for the intermediate years, it is recommended
that the Porto Romano reservoir be constructed between year 2011 and year 2015. The 30-inch
pipeline (T25) will provide the necessary backbone infrastructure in the Porto Romano area.
This pipeline will also connect Zone 1601-Summerhill to Zone 1601-Ramsgate and will provide
additional looping within the system. In addition, this pipeline will provide adequate
transmission capacity to distribute the PVP water supply within the zone received from the
proposed Railroad Canyon pump station (P06).

Zone 1801

Future storage requirements in the western portion of Zone 1801 are met by the proposed storage
reservoirs at the existing Horsethief and Rice Canyon tank sites. It is recommended that a
storage reservoir with a capacity of 2.2 MG be constructed at each existing tank site. Based on
the demand projections, it is recommended that the proposed reservoir at the Horsethief tank site
be constructed between year 2007 and year 2011 and the future reservoir at the Rice Canyon tank
site be constructed between year 2011 and year 2015. A 12-inch pipeline (T29) from the Rice
Canyon tank site to Mountain Road is proposed to connect Zone 1801-Rice Canyon to Zone
1801-Horsethief and will provide additional looping within the system.

Future storage requirements in the eastern portion of Zone 1801 are met by proposed storage
reservoirs at the Ramsgate, the Porto Romano, and the Tuscany Hills North developments.
Storage requirements at Zone 1801-Porto Romano are met by a 1.5 MG storage tank. This zone
is isolated from the rest of the eastern portion of Zone 1801 and receives water supply from Zone
1601-Porto Romano via the proposed Porto Romano pump station (P14). Storage requirements
in Zone 1801-Ramsgate are met by the proposed 3.6 MG storage reservoir while the proposed 2
MG reservoir meets the storage requirements in the Tuscany Hills North area. A 16-inch
diameter pipeline (T12) is proposed to connect Zone 1801-Ramsgate and Zone 1801-Tuscany
Hills North and will provide additional looping within the system. Demands in the Zone 1801-
Ramsgate area are met by the proposed Ramsgate pump station (P15), which has a total capacity
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of 4,000 gpm and is located at the Zone 1601-Ramsgate tank site. A 20-inch diameter pipeline
(T11) is proposed to deliver this water to Zone 1801.

Table 8-5
Summary of Pumping Station Recommendations — Year 2030 Conditions
TDH Total
Map ID Name Capacity Type Phase
(feet)
(gpm)
PO1 Daley A Fire Pump 300 530 Expansion 2021-2025
P02 Daley B Fire Pump 300 530 Expansion | 2021-2025
P03 Skymeadows Fire Pump (3300) 1,410 140 Expansion | 2021-2025
P04 North Peak PS (1968) 403 1,790 New 2011-2015
P05 Farm PS (1934) 270 1,410 Expansion | 2016-2020
P06 Railroad Canyon PS (1601) 180 10,200 New 2016-2020
PO7 North Peak PS (2137) 204 1,270 New 2011-2015
P08 North Peak PS (2279) 177 600 New 2016-2020
P09 Tomlin 1 PS (1871) 306 210 Expansion | 2016-2020
P10 Tomlin 2 PS (2313) 477 350 Expansion | 2011-2015
P11 Los Pinos 1 PS (2778) 500 270 Expansion | 2011-2015
P12 Preserve PS (2954) 211 40 New 2011-2015
P13 Encina PS (1916.5) 333 140 Expansion | 2016-2020
P14 Porto Romano PS (1801) 236 280 New 2007-2010
P15 Ramsgate PS (1801) 236 4,000 New 2007-2010
P16 Ramsgate PS (1701) 136 800 New 2007-2010
P17 Canyon Hills Estates PS (2020) 305 80 New 2007-2010
P18 Sunset Ridge PS (2090) 191 1,270 New 2011-2015
P19 Waite PS (1601) 263 4,800 Replacement | 2007-2010
P20 Cottonwood 1 PS (1750) 320 2,740 Expansion | 2007-2010
P21 Village PS (1850) 450 1,200 New 2011-2015
P22 Village PS (2460) 645 1,080 New 2011-2015
P23 Bundy Canyon PS (1746) 330 5,000 Replacement | 2011-2015
P24 Adelpha PS (1620) 223 670 Replacement | 2016-2020
P25 Stage Ranch 1 PS (1882) 485 600 Expansion | 2021-2025
P26 Sedco A Fire Pump (2201) 240 700 Expansion | 2021-2025
P27 Sedco B Fire Pump (2201) 240 700 Expansion | 2021-2025
P28 lodine Springs PS (1650) 205 730 Expansion | 2026-2030
Note:

Map IDs indicated in Table 8-5 match proposed booster station locations shown on Figure 8-3
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Table 8-6
Summary of Pipeline Recommendations — Year 2030 Conditions

I\/llgp Name (I?r'f)l Le(r;gth Type Phase
Pacific Clay Pipeline (1601) from Horsethief to Alberhill

TO1l | Ranch 16 13,700 New 2016-2020
Zone 1601 Pipeline from Porto Romano to 3rd Street and

TO2 Dexter Avenue 30 8,500 New 2016-2020

T03 Porto Romano Reservoir Pipeline (1601) 16 3,000 New 2011-2015
Zone 1434 pipeline from Temescal Canyon Road to Nichols

TO4 | Road along Lake Street 48 6,500 | Parallel 2011-2015
Zone 1434 pipeline from Lake Street to Terra Cotta Road

TO5 along Nichols Road 48 4,100 Parallel 2007-2010
Zone 1434 pipeline from Terra Cotta Road to Baker

T06 Reservoir along Nichols Road 36 7,700 New 2007-2010
Zone 1601 pipeline from Terra Cotta Road to El Toro

TO7 Reservoir along Nichols Road 20 11,400 New 2011-2015

T08 North Peak Pipeline (1968) 16 7,000 New 2011-2015

T09 North Peak Pipeline (1968) 16 6,200 New 2011-2015
Porto Romano Pipeline (1601) from Rosetta to Main Street

T10 and First Street 16 7,500 New 2007-2010
Zone 1801 pipeline from Rosetta Canyon 2 Reservoir to

T11 Rosetta Canyon 2 PS along Wasson Canyon Road 20 13,800 New 2007-2010
Zone 1801 pipeline from proposed Greenwald 1801

T12 Reservoir to Vacation Drive along Greenwald Avenue 16 20,100 | Parallel 2011-2015

T13 | Tuscany Hills North Pipeline (1801) 16 9,500 New 2007-2010
Zone 1601 Pipeline from Porto Romano to Flint Street along

T14 | Main Street 16 1,700 New 2016-2020
Zone 1934 pipeline from Bundy Canyon Reservoir to Edward

T15 | Avenue along Bundy Canyon Road 20 6,900 New 2011-2015
Zone 1746 pipeline from Bundy Canyon PS to Bundy Canyon

T16 Reservoir along Bundy Canyon Road 20 12,400 [ Parallel 2011-2015
Zone 1434 pipeline from Corydon Street to Hidden Trail along

T17 Diamond Drive 16 8,700 New 2011-2015
Zone 1601 pipeline from Waite Reservoir to Waite Street

T18 | along Cherry Street and Lemon Street 24 2,700 New 2007-2010
Zone 1434 pipeline from Palomar Street to Waite St. PS

T19 along Central Avenue 16 2,400 Parallel 2007-2010
Zone 1601 pipeline from Rosetta Canyon Drive to Wasson

T20 Canyon Road along Elsinore Hills Road 12 1,000 | Parallel 2016-2020
Zone 1434 pipeline from Railroad Canyon Reservoir to

T21 Railroad Canyon Road 42 2,600 | Parallel 2016-2020
Zone 1601 pipeline from Grand Avenue to Machado Street

T22 | along Lancashire Drive 24 2,600 | Replace | 2021-2025

T23 Canyon Lake WTP Pipeline to Railroad Canyon Road 30 5,100 | Parallel 2016-2020
Zone 1601 pipeline from Baxter Road to Waite St. PS along

T24 | Central Avenue 18 2,200 | Parallel 2007-2010

T25 Zone 1601 Pipeline from Grunder Ave to Porto Romano 30 4,200 New 2011-2015
Zone 1601 pipeline from Canyon View Drive to Railroad

T26 Canyon Drive along Canyon Estates Drive 36 3,600 [ Parallel 2016-2020
Zone 1434 pipeline from Machado Street to Gregory PI. along

T27 | Grand Avenue 16 25,700 | Parallel 2021-2025
Zone 1434 pipeline from future PVP supply to Summerhill

T28 Drive and Railroad Canyon Road 42 7,700 Parallel 2016-2020

T29 Mountainous Northwest Pipeline (1801) 12 10,900 New 2016-2020

T30 | Zone 1746 pipeline from Gafford Rd to Gafford Reservoir 12 1,600 | Parallel 2026-2030

T31 North Peak Reservoir Pipeline (2137) 12 6,100 New 2011-2015
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Table 8-6 (Continued)
Summary of Pipeline Recommendations — Year 2030 Conditions

I\/llgp Name (I?r'f)l Le(r;gth Type Phase

T32 North Peak Pipeline (2279) 12 4,400 New 2016-2020
Zone 1871 pipeline from Lancashire Drive to Tomlin 1

T33 Reservoir 12 2,100 | Replace 2011-2015

T34 Preserve Pipeline (2313) 12 3,200 New 2011-2015

T35 Preserve Pipeline (2778) 12 20,400 New 2011-2015

T36 Preserve Pipeline (2954) 12 2,200 New 2011-2015

T37 Los Pinos 2 Pipeline (3501) 12 6,100 | Replace | 2011-2015

T38 Porto Romano Pipeline (1801) 12 1,400 New 2011-2015

T39 | Tuscany Hills North Pipeline (1801) 12 1,500 New 2007-2010

T40 La Strada Pipeline (1940) 12 9,400 New 2007-2010

T41 Canyon Hills Estates Pipeline (1750) 12 9,600 New 2007-2010

T42 Canyon Hills Estates Pipeline (2020) 12 3,400 New 2007-2010

T43 County Water Co Pipeline (1934) 12 12,600 New 2011-2015
Zone 1934 pipeline from Cottonwood Canyon Road to

T44 | proposed Cottonwood 2 Reservoir 12 5,300 New 2007-2010
Zone 1750 pipeline from Canyon Hills Road to Cottonwood

T45 Canyon Road 12 8,100 New 2007-2010

T46 Sunset Ridge Pipeline (1934) 12 6,300 New 2011-2015

T47 Sunset Ridge Pipeline (2090) 12 2,000 New 2011-2015
Zone 1601 pipeline from Bundy Canyon Road to Baxter Road

T48 | along Orange/Cherry/Waite Street. 16 8,000 | Parallel 2007-2010
Zone 1601 pipeline from Webley Street to Orange Street

T49 | along Laguna Road 12 1,700 New 2007-2010
Zone 1601 pipeline from Waite Street PS on Central Avenue

T50 to Gierson Avenue 12 2,700 New 2007-2010

T51 | Village Pipeline (1434) 12 1,300 New 2011-2015

T52 | Village Pipeline (1850) 12 8,600 New 2011-2015

T53 | Village Pipeline (2460) 12 7,300 New 2011-2015
Zone 1916.5 pipeline from Adelpha Street to Granado Street

D01 along Encina Drive 8 1,800 Parallel 2021-2025

Total Length (feet) 356,500

Zone 1746/Zone 1750/Zone 1900/Zone 1934 (Cottonwood/Bundy Canyon)

It is recommended that the existing Bundy Canyon Reservoir be expanded by adding 3.2 MG of
storage capacity to meet future system demands. In addition, it is recommended that the existing
Bundy Canyon pump station feeding this zone be replaced with a new pump station (P23) having
a total pumping capacity of 5,000 gpm. In order to deliver the additional water supply from the
new pump station, a 20-inch diameter parallel pipeline along Bundy Canyon Road (T16) is
recommended to improve transmission capacity from the pump station to the Bundy Canyon
reservoir. Other operational changes recommended include expansion of the existing Zone
1900-Farm pump station to transfer water directly from Zone 1746 to Zone 1934. The proposed
20-inch diameter pipeline (T15), from the Bundy Canyon Reservoir to Edward Avenue along
Bundy Canyon Road, will act as the discharge pipeline to the Zone 1934-Farm pump station and
allows for the transfer of water from Zone 1746 to Zone 1934 In this recommended
configuration, Zone 1900 will be supplied via an altitude valve from Zone 1934. Zone 2090 —
Sunset Ridge will be fed via a pump station from Zone 1934.
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The feasibility of pumping water from the PVP connection to Zone 1750 is also investigated.
Such an option would provide added flexibility in system operations and would eliminate the
need to upsize the pump station at Bundy Canyon to meet future demands in Zone 1746 and
Zone 1934. However, future development in this area occurs prior to the proposed construction
of the PVVP connection and therefore, it is recommended that the District explore this option at a
later date. In addition, it is recommended that the Zone 1750 — Cottonwood 1 pump station be
expanded with the addition of two pumping units delivering an additional 2,800 gpm to this
zone. Based on the intermediate demand projections, it is recommended that these units be
added between the years 2007 and 2011.

A 1.0 MG storage reservoir is proposed to meet the storage requirements of Zone 1934 — County
Water Company. A 12-inch diameter pipeline (T43) will connect Zone 1934 — County Water
Company to Zone 1934 — Cottonwood 2 and will provide additional looping within the system.
This pipeline will connect to the proposed 20-inch diameter pipeline (T15) to provide supply
from the Zone 1746 — Farm pump station.

Zone 1968/Zone 2137/Zone 2279 (North Peak)

The North Peak area is located in the northeast section of the District. Three new pressure zones
are identified for this region, Zone 1968, Zone 2137, and Zone 2279, as shown in Figure 8-1.
North Peak is expected to be developed between the years 2011 and 2020. The North Peak
development will be fed from the Zone 1601 — El Toro. Information regarding storage reservoirs
and pump stations required to serve this area is provided in Table 8-4 and Table 8-5
respectively.

Zone 1850/Zone 2200/Zone 2460 (The Village)

The North Peak area is located in the northwest section of the District. Three new pressure zones
are identified for this region, Zone 1850, Zone 2200, and Zone 2460, as shown on Figure 8-1.
Each zone will have a booster pump station feeding the zone and a storage reservoir. The
Village is expected to be developed between the years 2011 and 2015. The Village development
should be fed from the Zone 1434 — Lake Street Reservoir, with the suction side of the Zone
1850 pump station at the Lake Street Reservoir. Zone 1850 is an intermediate zone
recommended for possible growth in this region. Zone 2200 will be fed via PRVs from Zone
2460. Information regarding storage reservoirs and pump stations required to serve this area is
provided in Table 8-4 and Table 8-5 respectively.
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Zone 2954/ Zone 2778 (The Preserve)

The Preserve area is located in the southwest section of the District. Two new pressure zones are
identified for this region, Zone 2778, and Zone 2954 as shown on Figure 8-1. The Preserve is
expected to be developed between the years 2011 and 2020, with the area within Zone 2778
developing by year 2015. The Village development will be fed from the Zone 2313 — Tomlin.
Booster stations at the Zone 2313-Tomlin tank will deliver water to Zone 2778. Zone 2954 will
receive water from Zone 2778 via a proposed booster station at Zone 2778-Los Pinos tank site.
Information regarding storage reservoirs and pump stations required to serve this area is
provided in Table 8-4 and Table 8-5 respectively.
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Section 9
Capital Improvement Program

This section presents the recommended Capital Improvement Program (CIP) for the District
through year 2030. The recommended projects allow the District to address existing system
deficiencies and provide the facilities necessary to meet future growth.

9.1 PHASING

The system improvements are phased based upon the following considerations: anticipated
construction of future land developments, the need to meet existing system deficiencies,
improvement of the water system reliability, and cost allocation to obtain feasible annual CIP
costs. In addition, the storage and booster pumping calculations presented in Section 7 and
Section 8 for existing and year-2030 scenarios are also performed for all intermediate phases to
identify the phase in which a deficiency occurs. All projects developed in the existing and future
system analysis are prioritized and phased accordingly. Certain facilities that are required in
order for a development to be connected to the distribution system are given a high priority for
the phase in which the development is anticipated to come online. Existing system deficiencies
that seriously affect the ability of the District to provide a reliable water supply to its customers
are also given a high priority, while those existing system deficiencies that are not considered
critical are placed in a later phasing category. The prioritizing of projects provides the District
with a CIP that can be implemented with feasible annual costs. Without this prioritization, costs
would be unreasonably high during the earlier phases to address all existing deficiencies as well
as provide new facilities for growth. The phasing of all projects presented is only approximate,
as the need for additional facilities is highly dependent upon the actual rate of demand growth
and construction of new developments. The phasing of the recommended improvements is
shown on Figure 9-1 through Figure 9-4.

9.2 COST ESTIMATING BASIS

As discussed in Section 6, the opinions of probably construction costs are based on costs
obtained from industry manufacturers as well as MWH’s experience on similar water master
planning projects. All unit costs are scaled to a February 2008 Engineering News Record (ENR)
construction cost index for the Los Angeles region. A 30 percent contingency is included in the
cost estimates. The engineering, administration, and legal costs are estimated to be 25 percent of
construction costs. The engineering, administration, and legal costs also include typical services
such as inspection, materials testing and construction management. The contractor’s overhead
and profit are included in the cost estimates. Costs for land acquisitions, rights-of-way and
easements are not included.
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9.3 RECOMMENDED CAPITAL IMPROVEMENT PROGRAM

A summary of the recommended CIP is shown in Table 9-1, with a total cost of approximately
$489,000,000. The table shows a breakdown of costs into facility type (supply, storage, pump
stations, pipelines) along with an incremental cost per phase and a total cost by each phase. The
total cost by type and phase is shown graphically on and the total cost by funder and phase is
shown graphically on Error! Reference source not found.. Approximately 76 percent of all
recommended projects through 2030 (on a cost basis) are being required over the next fifteen
years. The significant portion of projects phased for the earlier half of the planning period
reflects the anticipated strong growth of new developments throughout the District service area
over the next fifteen years.
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Section 9 — Capital Improvement Program

Summary of Capital Improvement Program Costs by Project Type (2008 Dollars)

Table 9-1

Phase Water Supply Storage Tanks Pump Stations Pipelines Incremental Cost Cumulative Cost
(rounded) (rounded) (rounded) (rounded) (rounded) (rounded)
2007-2010 $7,600,000 $43,600,000 $12,900,000 $49,700,000 $113,600,000 $113,600,000
2011-2015 $0 $42,300,000 $18,600,000 $76,800,000 $137,600,000 $251,200,000
2016-2020 $76,300,000 $6,800,000 $9,900,000 $37,100,000 $130,000,000 $381,200,000
2021-2025 $0 $23,900,000 $5,700,000 $37,700,000 $67,200,000 $448,400,000
2026-2030 $3,500,000 $13,800,000 $800,000 $22,200,000 $40,300,000 $488,700,000
Total $87,400,000 $130,400,000 $47,900,000 | $223,500,000 $488,700,000 $488,700,000
Table 9-2
Summary of Capital Improvement Program Costs by Funder (2008 Dollars)

Phase Existing Ratepayers (rounded) Developer Funded (rounded) Future CIP (rounded)
2007-2010 $26,900,000 $50,000,000 $36,800,000
2011-2015 $3,800,000 $90,600,000 $43,300,000
2016-2020 $100,000 $19,100,000 $110,800,000
2021-2025 $40,600,000 $4,900,000 $21,700,000
2026-2030 $29,200,000 $0 $11,100,000

Total $100,600,000 $164,600,000 $223,700,000
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Section 9 — Capital Improvement Program
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Section 9 — Capital Improvement Program
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CIP Cost by Funder and Phase

The phasing and cost allocation of each individual project is shown on Table 9-3 through Table
9-6. The tables are separated by facility type. To identify the recommendations geographically,
each project has an ID which corresponds to the labels on Figure 9-1 through Figure 9-4.
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Section 9 — Capital Improvement Program

Table 9-3
CIP — Water Supply Facilities in Year 2008 Dollars

: . . . . Existin Developer
Map ID Description Phase Quantity | Unit | Cost/Unit Conztgl;;:non Con(tslg%ncy ?{?r::]iie(qgaf C,V?;;tt”(]fé:;)n -{r%tjl]ggj)t Ratepaye?rs Fundepd T?gﬂ;edgél)a

(rounded) (rounded)
W1 TVP Pump Station® 2007-2010 700 hp $7,000 $4,900,000 $1,470,000 $735,000 $490,000 $7,600,000 $0 $0 $7,600,000
W2-W6 | Back Basin Phase 2 Wells (5 wells) 2016-2020 5 well | $1,210,300 $6,052,000 $1,816,000 $908,000 $606,000 $9,390,000 $0 $0 [ $9,390,000
W7 Perris Valley Pipeline Extension (42-inch diameter) 2016-2020 60,400 feet $714 $43,126,000 | $12,938,000 $6,469,000 $4,313,000 | $66,850,000 $0 $0 | $66,850,000
W8 Fluoridation 2026-2030 15 well $150,000 $2,250,000 $675,000 $338,000 $225,000 $3,490,000 $0 $0 | $3,490,000
Total $56,400,000 | $16,900,000 $8,500,000 $5,700,000 | $87,400,000 $0 $0 | $87,400,000

1. TWP Pump Station size and cost are due to change due to changing negotiations with Western MWD regarding use of this pipeline.

MWH
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Section 9 — Capital Improvement Program

Table 9-4
CIP — Storage Reservoirs in Year 2008 Dollars
. . Engineerin . Existin Developer
Map 1D Name Size(MG) | Type | Phase | unit | GoSt/ | Constuction | Contingency | Fglygnin® | Construction | Total Cost | garepayers | Funded | FUtUreCIP
(15%) (rounded) (rounded)
S01 Pacific Clay Reservoir (1601) 7.0 New 2021-2025 | gal $1.00 $7,000,000 $2,100,000 $1,050,000 $700,000 | $10,850,000 $0 $3,370,000 $7,480,000
S02 Horsethief 2 Reservoir (1801) 2.2 Expansion 2007-2010 | gal $1.50 $3,300,000 $990,000 $495,000 $330,000 $5,120,000 | $2,560,000 $0 $2,560,000
S03 Rice Canyon 1 (1801) 2.2 Expansion 2011-2015 gal $1.50 $3,300,000 $990,000 $495,000 $330,000 $5,120,000 $0 $0 $5,120,000
S04 El Toro Reservoir (1601) 1.2 Expansion 2021-2025 gal $1.50 $1,800,000 $540,000 $270,000 $180,000 $2,790,000 $0 $0 $2,790,000
S05 North Peak Reservoir (1968) 1.7 New 2011-2015 | gal $1.50 $2,550,000 $765,000 $383,000 $255,000 $3,960,000 $0 $1,980,000 $1,980,000
S06 North Peak Reservoir (2137) 1.6 New 2011-2015 | gal $1.50 $2,400,000 $720,000 $360,000 $240,000 $3,720,000 $0 $3,310,000 $410,000
S07 North Peak Reservoir (2279) 1.6 New 2016-2020 gal $1.50 $2,400,000 $720,000 $360,000 $240,000 $3,720,000 $0 $3,720,000 $0
S08 Preserve Reservoir (2954) 0.2 New 2011-2015 gal $3.00 $600,000 $180,000 $90,000 $60,000 $930,000 $0 $930,000 $0
S09 Preserve Reservoir (2778) 1.3 New 2016-2020 | gal $1.50 $1,950,000 $585,000 $293,000 $195,000 $3,030,000 | $1,050,000 $1,980,000 $0
S10 Adelpha Reservoir (1620) 0.4 Replacement | 2007-2010 | gal $3.00 $1,200,000 $360,000 $180,000 $120,000 $1,860,000 | $1,580,000 $0 $280,000
S11 Encina Reservoir (1916.5) 0.2 Expansion 2021-2025 gal $3.00 $600,000 $180,000 $90,000 $60,000 $930,000 $0 $0 $930,000
S12 Porto Romano Reservoir (1601) 6.0 New 2011-2015 gal $1.00 $6,000,000 $1,800,000 $900,000 $600,000 $9,300,000 $0 $690,000 $8,610,000
S13 Porto Romano Reservoir (1801) 1.5 New 2007-2010 | gal $1.50 $2,250,000 $675,000 $338,000 $225,000 $3,490,000 $0 $3,490,000 $0
S14 Greenwald Reservoir (1801) 3.6 New 2011-2015 | gal $1.20 $4,320,000 $1,296,000 $648,000 $432,000 $6,700,000 $450,000 $2,160,000 $4,100,000
S15 Tuscany Hills North Reservoir (1801) 2.0 New 2007-2010 gal $1.50 $3,000,000 $900,000 $450,000 $300,000 $4,650,000 $0 $4,650,000 $0
S16 La Strada Reservoir (1940) 1.2 New 2007-2010 gal $1.50 $1,800,000 $540,000 $270,000 $180,000 $2,790,000 $0 $2,790,000 $0
S17 Canyon Lake N 2 Reservoir (1622) 1.0 Expansion 2007-2010 | gal $1.50 $1,500,000 $450,000 $225,000 $150,000 $2,330,000 | $1,030,000 $0 $1,300,000
S18 Canyon Lake N 1 Reservoir (1622) 3.0 Expansion 2026-2030 | gal $1.50 $4,500,000 $1,350,000 $675,000 $450,000 $6,980,000 | $6,980,000 $0 $0
S19 Canyon Hills Estates Reservoir (1750) 1.4 New 2007-2010 gal $1.50 $2,100,000 $630,000 $315,000 $210,000 $3,260,000 $0 $3,260,000 $0
S20 Canyon Hills Estates Reservoir (2020) 0.4 New 2007-2010 gal $3.00 $1,200,000 $360,000 $180,000 $120,000 $1,860,000 $0 $1,860,000 $0
S21 County Water Co Reservoir (1934) 1.0 New 2011-2015 | gal $1.50 $1,500,000 $450,000 $225,000 $150,000 $2,330,000 $0 $0 $2,330,000
S22 Cottonwood 2 Reservoir (1934) 1.3 New 2007-2010 | gal $1.50 $1,950,000 $585,000 $293,000 $195,000 $3,030,000 $440,000 $1,760,000 $830,000
S23 Sunset Ridge Reservoir (2090) 2.0 New 2011-2015 gal $1.50 $3,000,000 $900,000 $450,000 $300,000 $4,650,000 $0 $4,650,000 $0
S24 Bundy Canyon Reservoir (1746) 3.2 Expansion 2007-2010 gal $1.50 $4,800,000 $1,440,000 $720,000 $480,000 $7,440,000 $1,880,000 $0 $5,560,000
S25 Waite Reservoir (1601) 5.0 New 2007-2010 | gal $1.00 $5,000,000 $1,500,000 $750,000 $500,000 $7,750,000 | $5,950,000 $0 $1,800,000
Inland Valley Springs 2 Reservoir
526 (1650) 1.1 New 2021-2025 | gal $1.50 $1,650,000 $495,000 $248,000 $165,000 $2,560,000 $0 $0 $2,560,000
S27 Greer Ranch 1 Ranch Reservoir (1850) 1.0 Expansion 2021-2025 | gal $1.50 $1,500,000 $450,000 $225,000 $150,000 $2,330,000 | $2,330,000 $0 $0
S28 Village Reservoir (1850) 0.4 New 2011-2015 gal $3.00 $1,200,000 $360,000 $180,000 $120,000 $1,860,000 $0 $1,860,000 $0
S29 Village Reservoir (2460) 1.6 New 2011-2015 gal $1.50 $2,400,000 $720,000 $360,000 $240,000 $3,720,000 $0 $3,400,000 $320,000
S30 Mayhew Reservoir (1358.7) 1.9 Replacement | 2021-2025 | gal $1.50 $2,850,000 $855,000 $428,000 $285,000 $4,420,000 | $3,300,000 $0 $1,120,000
S31 Bryant Reservoir (1434) 4.4 Expansion 2026-2030 gal $1.00 $4,400,000 $1,320,000 $660,000 $440,000 $6,820,000 $0 $0 $6,820,000
Total $84,020,000 | $25,206,000 | $12,606,000 $8,402,000 | $130,300,000 | $27,600,000 | $45,900,000 | $57,000,000
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Section 9 — Capital Improvement Program

Table 9-5
CIP — Booster Pump Stations in Year 2008 Dollars
. . . Engineerin . Existin Developer
ap 1D Name Type Phase | (5787 | unit | cosyunit | ConStruction | Contngency | Fgagpin | Gonstruction | Total Cost | paiepayers | Funded | FUUeCP
(15%) (rounded) (rounded)
PO1 Daley A PS (2309) Expansion 2021-2025 40 hp $12,000 $480,000 $144,000 $72,000 $48,000 $750,000 $750,000 $0 $0
P02 Daley B PS (2309) Expansion 2021-2025 40 hp $12,000 $480,000 $144,000 $72,000 $48,000 $750,000 $750,000 $0 $0
P03 Skymeadows PS (3300) Expansion 2021-2025 50 hp $12,000 $600,000 $180,000 $90,000 $60,000 $930,000 $930,000 $0 $0
P04 North Peak PS (1968) New 2011-2015 200 hp $10,000 $2,000,000 $600,000 $300,000 $200,000 | $3,100,000 $0 $2,530,000 $580,000
P05 Farm PS (1934) Expansion 2016-2020 100 hp $11,000 $1,100,000 $330,000 $165,000 $110,000 | $1,710,000 $0 $0 | $1,710,000
P06 Railroad Canyon PS (1601) New 2016-2020 500 hp $8,000 $4,000,000 $1,200,000 $600,000 $400,000 | $6,200,000 $0 $0 | $6,200,000
P07 North Peak PS (2137) New 2011-2015 65 hp $12,000 $780,000 $234,000 $117,000 $78,000 | $1,210,000 $0 $1,140,000 $80,000
P08 North Peak PS (2279) New 2016-2020 30 hp $12,000 $360,000 $108,000 $54,000 $36,000 $560,000 $0 $560,000 $0
P09 | Tomlin 1 PS (1871) Expansion 2016-2020 20 hp $12,000 $240,000 $72,000 $36,000 $24,000 $380,000 $0 $380,000 $0
P10 | Tomlin 2 PS (2313) Expansion 2011-2015 45 hp $12,000 $540,000 $162,000 $81,000 $54,000 $840,000 $0 $840,000 $0
P11 Los Pinos 1 PS (2778) Expansion 2011-2015 40 hp $12,000 $480,000 $144,000 $72,000 $48,000 $750,000 $0 $750,000 $0
P12 Preserve PS (2954) New 2011-2015 2 hp $12,000 $24,000 $8,000 $4,000 $3,000 $40,000 $0 $40,000 $0
P13 Encina PS (1916.5) Expansion 2016-2020 15 hp $12,000 $180,000 $54,000 $27,000 $18,000 $280,000 $0 $0 $280,000
P14 Porto Romano PS (1801) New 2007-2010 20 hp $12,000 $240,000 $72,000 $36,000 $24,000 $380,000 $0 $380,000 $0
P15 Ramsgate PS (1801) New 2007-2010 240 hp $10,000 $2,400,000 $720,000 $360,000 $240,000 | $3,720,000 $0 $520,000 | $3,210,000
P16 Ramsgate PS (1701) New 2007-2010 30 hp $12,000 $360,000 $108,000 $54,000 $36,000 $560,000 $0 $0 $560,000
P17 Canyon Hills Estates PS (2020) New 2007-2010 6 hp $12,000 $72,000 $22,000 $11,000 $8,000 $120,000 $0 $120,000 $0
P18 Sunset Ridge PS (2090) New 2011-2015 65 hp $12,000 $780,000 $234,000 $117,000 $78,000 | $1,210,000 $0 $1,210,000 $0
P19 | Waite PS (1601) Replacement 2007-2010 325 hp $9,000 $2,925,000 $878,000 $439,000 $293,000 | $4,540,000 | $4,540,000 $0 $0
P20 Cottonwood 1 PS (1750) Expansion 2007-2010 225 hp $10,000 $2,250,000 $675,000 $338,000 $225,000 | $3,490,000 $0 $2,380,000 | $1,120,000
P21 | Village PS (1850) New 2011-2015 140 hp $11,000 $1,540,000 $462,000 $231,000 $154,000 | $2,390,000 $0 $1,950,000 $450,000
P22 | Village PS (2460) New 2011-2015 180 hp $11,000 $1,980,000 $594,000 $297,000 $198,000 | $3,070,000 $0 $2,780,000 $300,000
P23 Bundy Canyon PS (1746) Replacement 2011-2015 425 hp $9,000 $3,825,000 $1,148,000 $574,000 $383,000 | $5,930,000 | $3,320,000 $0 | $2,620,000
P24 | Adelpha PS (1620) Replacement 2016-2020 40 hp $12,000 $480,000 $144,000 $72,000 $48,000 $750,000 $550,000 $0 $210,000
P25 Stage Ranch 1 Ranch PS (1882) | Expansion 2021-2025 75 hp $12,000 $900,000 $270,000 $135,000 $90,000 | $1,400,000 | $1,400,000 $0 $0
P26 Sedco A PS (2201) Expansion 2021-2025 50 hp $12,000 $600,000 $180,000 $90,000 $60,000 $930,000 $930,000 $0 $0
P27 Sedco B PS (2201) Expansion 2021-2025 50 hp $12,000 $600,000 $180,000 $90,000 $60,000 $930,000 $930,000 $0 $0
P28 Inland Valley Springs PS (1650) Expansion 2026-2030 40 hp $12,000 $480,000 $144,000 $72,000 $48,000 $750,000 $0 $0 $750,000
Total $30,696,000 $9,211,000 $4,606,000 $3,072,000 | $47,700,000 | $14,100,000 $15,600,000 | $18,100,000
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Section 9 — Capital Improvement Program

Table 9-6
CIP — Pipelines in Year 2008 Dollars
. . . Engineering . Existing Developer
e Diemeter | Le0dn | rype | prase | une | Gouf | Consierion | Coningeney | Faamin | Constrieton | o Cost | matepayers | Funaea | futre P
° (15%) 9 0 (rounded) | (rounded)

Pacific Clay Pipeline (1601) 2016-

TO1l | from Horsethief to Alberhill 16 13,700 New 2020 ft $288 $3,946,000 $1,184,000 $592,000 $395,000 $6,120,000 $0 | $6,120,000 $0
Ranch
Zone 1601 Pipeline from Porto 2016-

T02 | Romano to 3rd Street and 30 8,500 New 2020 ft $450 $3,825,000 $1,148,000 $574,000 $383,000 $5,930,000 $0 | $3,170,000 | $2,760,000
Dexter Avenue
Porto Romano Reservoir 2011-

TO3 Pipeline (1601) 16 3,000 New 2015 ft $288 $864,000 $260,000 $130,000 $87,000 $1,350,000 $0 | $1,350,000 $0
Zone 1434 pipeline from 2011-

TO4 | Temescal Canyon Road to 48 6,500 Parallel 2015 ft $864 $5,616,000 $1,685,000 $843,000 $562,000 $8,710,000 $0 | $2,910,000 | $5,800,000
Nichols Road along Lake Street
Zone 1434 pipeline from Lake 2007-

TO5 | Street to Terra Cotta Road 48 4,100 Parallel 2010 ft $864 $3,543,000 $1,063,000 $532,000 $355,000 $5,500,000 $0 | $1,840,000 | $3,660,000
along Nichols Road
Zone 1434 pipeline from Terra 2007-

TO6 | Cotta Road to Baker Reservoir 36 7,700 New 2010 ft $576 $4,436,000 $1,331,000 $666,000 $444,000 $6,880,000 $0 $0 | $6,880,000
along Nichols Road
Zone 1601 pipeline from Terra 2011-

TO7 | Cotta Road to El Toro 20 11,400 New 2015 ft $320 $3,648,000 $1,095,000 $548,000 $365,000 $5,660,000 $0 | $4,250,000 | $1,410,000
Reservoir along Nichols Road

T08 | North Peak Pipeline (1601) 16 7,000 New 22%1115 ft $288 $2,016,000 $605,000 $303,000 $202,000 $3,130,000 $0 | $3,130,000 $0

T09 | North Peak Pipeline (1968) 16 6,200 New 22%1115 ft $288 $1,786,000 $536,000 $268,000 $179,000 $2,770,000 $0 | $2,770,000 $0
Porto Romano Pipeline (1601) 2007-

T10 | from Rosetta to Main Street and 16 7,500 New 2010 ft $288 $2,160,000 $648,000 $324,000 $216,000 $3,350,000 $0 [ $2,790,000 $560,000
First Street
Zone 1801 pipeline from
Rosetta Canyon 2 Reservoir to 2007-

T11 Rosetta Canyon 2 PS along 20 13,800 New 2010 ft $320 $4,416,000 $1,325,000 $663,000 $442,000 $6,850,000 $0 | $5,140,000 | $1,710,000
Wasson Canyon Road
Zone 1801 pipeline from
proposed Greenwald 1801 2011-

T12 Reservoir to Vacation Drive 16 20,100 Parallel 2015 ft $288 $5,789,000 $1,737,000 $869,000 $579,000 $8,980,000 $0 | $7,480,000 | $1,500,000
along Greenwald Avenue

T13 (Tluggf)”y Hills North Pipeline 16 9,500 New 22%%' ft | $288 $2,736,000 $821,000 $411,000 $274,000 | $4,250,000 $0 | $4,250,000 $0
Zone 1601 Pipeline from Porto 2016-

T14 | Romano to Flint Street along 16 1,700 New 2020 ft $288 $490,000 $147,000 $74,000 $49,000 $760,000 $0 $0 $760,000
Main Street
Zone 1934 pipeline from Bundy
Canyon Reservoir to Edward 2011-

T15 Avenue along Bundy Canyon 20 6,900 New 2015 ft $320 $2,208,000 $663,000 $332,000 $221,000 $3,430,000 $0 $0 | $3,430,000
Road
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CIP — Pipelines in Year 2008 Dollars

Table 9 6 (Continued)

. . . Engineering . Existing Developer
I\/Ilgp Name Dla(lgr:)eter Le(r;gth Type Phase Unit CUonsi:/ Consétcr)léct:tlon Con(téggsncy & Admin CN?gnr?]tt“(JfS:z)n '{rcz)tjlndC:s)t Ratepayers Funded 'zrlgﬂ:]%gé?
(15%) (rounded) (rounded)

Zone 1746 pipeline from Bundy

T16 g:gg?\?oﬁilgonslg”udg dg%”g:;on 20 12,400 | Parallel 22%11% ft | $320 $3,968,000 $1,191,000 $596,000 $397,000 |  $6,160,000 $0 $0 | $6,160,000
Road
Zone 1434 pipeline from 2011-

T17 | Corydon Street to Hidden Tralil 16 8,700 New v ft | $288 $2,506,000 $752,000 $376,000 $251,000 |  $3,890,000 $0 | $3,890,000 $0
along Diamond Drive
Zone 1601 pipeline from Waite 2007-

T18 | Reservoir to Waite Street along 24 2,700 New 010 ft | $360 $972,000 $292,000 $146,000 $98,000 | $1,510,000 | $1,510,000 $0 $0
Cherry Street and Lemon Street
Zone 1434 pipeline from 2007-

T19 | Palomar Street to Waite St. PS 16 2,400 | Parallel 2010 ft | $288 $692,000 $208,000 $104,000 $70,000 |  $1,080,000 | $1,080,000 $0 $0
along Central Avenue
Zone 1601 pipeline from

T20 | Rosetta Canyon Drive to 12 1,000 |  Parallel 2016- ft | $240 $240,000 $72,000 $36,000 $24,000 $380,000 $0 $0|  $380,000
Wasson Canyon Road along ' 2020 ' ' ' ' ' '
Elsinore Hills Road
Zone 1434 pipeline from 2016-

T21 | Railroad Canyon Reservoir to 42 2,600 | Parallel 2020 ft | $714 $1,857,000 $558,000 $279,000 $186,000 |  $2,880,000 $0 $0 | $2,880,000
Railroad Canyon Road
Zone 1601 pipeline from Grand 2021-

T22 | Avenue to Machado Street 16 2,600 | Parallel pvd ft | $288 $749,000 $225,000 $113,000 $75,000 |  $1,170,000 $0 $0 | $1,170,000
along Lancashire Drive

T23 ggnﬁg’; d%‘gﬁy‘g’g;opége"”e to 30 5,100 | Parallel 22%12%' ft | $450 $2,295,000 $689,000 $345,000 $230,000 |  $3,560,000 $0 $0 | $3,560,000
Zone 1601 pipeline from Baxter 2007-

T24 | Road to Waite St. PS along 18 2,200 | Parallel 010 ft | $306 $674,000 $203,000 $102,000 $68,000 | $1,050,000 | $1,050,000 $0 $0
Central Avenue

T25 é‘:ﬂﬁ dle?OAlVZ'foe'F'{;?tgoFg ano 30 4200 |  New 22%1115 ft | $450 $1,890,000 $567,000 $284,000 $189,000 |  $2,930,000 $0 | $1,570,000 | $1,360,000
Zone 1601 pipeline from

T26 gggzsz \[;'fi"\‘/"é 2{(‘)‘%%5%22“ 36 3,600 | Parallel 22%12%' ft | $576 $2,074,000 $623,000 $312,000 $208,000 |  $3,220,000 $0 $0 | $3,220,000
Estates Drive
Zone 1434 pipeline from 2021-

T27 | Machado Street to Gregory PI. 24 25,700 | Replace v ft | $360 $9,252,000 $2,776,000 $1,388,000 $926,000 | $14,350,000 | $7,180,000 $0 | $7,180,000
along Grand Avenue
Zone 1434 pipeline from future 2016-

T28 | PVP supply to Summerhill Drive 42 7,700 | Parallel 2020 ft | $714 $5,498,000 $1,650,000 $825,000 $550,000 |  $8,530,000 $0 $0 | $8,530,000
and Railroad Canyon Road

T29 ';,"ig‘éﬂ;a;”(‘iggl'\;o”hwe"‘“ 12 10,900 |  New 22%12%' ft | $240 $2,616,000 $785,000 $393,000 $262,000 |  $4,060,000 $0 $0 | $4,060,000

T30 é‘;r]lf% r1d74R?1 'f(')pg'gf‘% I&"g‘eservoir 12 1,600 | Parallel 22%%%' ft | $240 $384,000 $116,000 $58,000 $39,000 $600,000 |  $600,000 $0 $0

T31 (Nz‘ir;g)Peak Reservoir Pipeline 12 6100 |  New 22%11% ft | $240 $1,464,000 $440,000 $220,000 $147,000 |  $2,280,000 $0 | $2.280,000 $0
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Section 9 — Capital Improvement Program

CIP — Pipelines in Year 2008 Dollars

Table 9 6 (Continued)

. . . Engineering . Existing Developer
I\/Ilgp Name Dla(?:]e)zter Le(r;gth Type Phase Unit %Onsi:/ Conzt(;l;;:non Con(ggge)ncy & Admin Ch;n;ir?lcé:;; Ir(gjhggc?)t Ratepayers Funded lzrugﬂ:]edgég)
° (15%) 9 0 (rounded) | (rounded)
T32 | North Peak Pipeline (2279) 12 4400|  New 22%12%' ft | $240 $1,056,000 $317,000 $159,000 $106,000 |  $1,640,000 $0 | $1,640,000 $0
Zone 1871 pipeline from 2011-
T33 | Lancashire Drive to Tomlin 1 12 2,100 Replace 2015 ft $240 $504,000 $152,000 $76,000 $51,000 $790,000 $0 $790,000 $0
Reservoir
T34 | Preserve Pipeline (2313) 12 3200| New 22%11% ft | $240 $768,000 $231,000 $116,000 $77,000 |  $1,200,000 $0 | $1,200,000 $0
T35 | Preserve Pipeline (2778) 12 20,400 New 22%1115 ft | $240 $4,896,000 $1,469,000 $735,000 $490,000 |  $7,590,000 $0 | $7,590,000 $0
T36 | Preserve Pipeline (2954) 12 2,200 New 22%1115 ft | $240 $528,000 $159,000 $80,000 $53,000 $820,000 $0 $820,000 $0
T37 | Los Pinos 2 Pipeline (3501) 12 6,100 | Replace 22%1115 ft | $240 $1,464,000 $440,000 $220,000 $147,000 |  $2,280,000 $0 | $2,280,000 $0
T38 | Porto Romano Pipeline (1801) 12 1,400 New 22%11%.) ft | $240 $336,000 $101,000 $51,000 $34,000 $530,000 $0 $530,000 $0
T39 (T1“8ng)”y Hills North Pipeline 12 1500 |  New 22%%' ft | $240 $360,000 $108,000 $54,000 $36,000 $560,000 $0|  $560,000 $0
T40 | La Strada Pipeline (1940) 12 9,400 New 22%%' ft | $240 $2,256,000 $677,000 $339,000 $226,000 |  $3,500,000 $0 | $3,500,000 $0
T41 8""7@6‘;” Hills Estates Pipeline 12 9,600 New 22%%' ft | $240 $2,304,000 $692,000 $346,000 $231,000 |  $3,580,000 $0 | $3,580,000 $0
T42 é%%‘;” Hills Estates Pipeline 12 3,400 New 22%%' ft | $240 $816,000 $245,000 $123,000 $82,000 |  $1,270,000 $0 | $1,270,000 $0
T43 8%“3%3’ Water Co Pipeline 12 12,600 New 22%1115 ft | $240 $3,024,000 $908,000 $454,000 $303,000 |  $4,690,000 $0 $0 | $4,690,000
Zone 1934 pipeline from
Cottonwood Canyon Road to 2007-
Ta4 | eed Cotionuond 2 12 5,300 New 5910 ft | $240 $1,272,000 $382,000 $191,000 $128,000 |  $1,980,000 $0 | $1,980,000 $0
Reservoir
Zone 1750 pipeline from 2007-
T45 | Canyon Hills Road to 12 8,100 New 010 ft | $240 $1,944,000 $584,000 $292,000 $195,000 |  $3,020,000 $0 | $3,020,000 $0
Cottonwood Canyon Road
T46 | Sunset Ridge Pipeline (1934) 12 6300 | New 22%1115 ft | $240 $1,512,000 $454,000 $227,000 $152,000 |  $2,350,000 $0 | $2,350,000 $0
T47 | Sunset Ridge Pipeline (2090) 12 2000| New 22%1115 ft | $240 $480,000 $144,000 $72,000 $48,000 $750,000 $0|  $750,000 $0
Zone 1601 pipeline from Bundy
Canyon Road to Baxter Road 2007-
T48 | Zlong Orange/Chermy/Waite 16 8,000 | Parallel 2010 ft | $288 $2,304,000 $692,000 $346,000 $231,000 |  $3,580,000 | $3,580,000 $0 $0
Street.
Zone 1601 pipeline from 2007-
T49 | Webley Street to Orange Street 12 1,700 New 5010 ft | $240 $408,000 $123,000 $62,000 $41,000 $640,000 |  $640,000 $0 $0
along Laguna Road
Zone 1601 pipeline from Waite 2007-
T50 | Street PS on Central Avenue to 12 2,700 New 010 ft | $240 $648,000 $195,000 $98,000 $65,000 |  $1,010,000 | $1,010,000 $0 $0
Gierson Avenue
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CIP — Pipelines in Year 2008 Dollars

Table 9 6 (Continued)

. . . Engineering . Existing Developer
I\/Ilgp Name Dla(lgr:)eter Le(r;gth Type Phase Unit CUonsi:/ Consétcr)léct:tlon Con(téggsncy & Admin Clv?nr‘:‘]ttr?fgzz)n '{rcz)tjlndC:s)t Ratepayers Funded 'zrlgﬂ:]%gé?
(15%) 9 (rounded) (rounded)
T51 Village Pipeline (1434) 12 1,300 New 22%112 ft $240 $312,000 $94,000 $47,000 $32,000 $490,000 $0 $490,000 $0
T52 Village Pipeline (1850) 12 8,600 New 22%112 ft $240 $2,064,000 $620,000 $310,000 $207,000 $3,210,000 $0 $3,210,000 $0
T53 Village Pipeline (2460) 12 7,300 New 22%112 ft $240 $1,752,000 $526,000 $263,000 $176,000 $2,720,000 $0 $2,720,000 $0
Zone 1916.5 pipeline from 2021-
D01 Adelpha Street to Granado 8 1,800 Parallel 2025 ft $176 $317,000 $96,000 $48,000 $32,000 $500,000 $500,000 $0 $0
Street along Encina Drive
Fxx* | Various Fireflow Improvements | Various | 176,900 | Various | oot | ft N/A|  $26,921,000 |  $8,192,000 |  $4,157,000 $2,805,000 | $43,190,000 | $43,190,000 $0 $0
Total $142,856,000 $42,996,000 $21,572,000 $14,421,000 | $223,290,000 | $60,390,000 | $91,300,000 | $71,700,000

1. Detailed List of Fireflow Improvements included in Appendix D.
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Appendix C
System Evaluation

Storage Evaluation — Year 2010 Conditions

Production for 2006 (MG) Operational _ Emergency Existing Surplus
Pressure Zone (Name) ADD MDD Fire Flow Fire Duration Storage Fire Storage Storage Totall Vlolume Storage Storage
Req'd (30% of (MG) (1 MDD) Req'd™(MG) | 1anks (MG) (MG)
(mgd) (mgd) (gpm) (hrs) MDD)

1258.4 (Clay Canyon 2) 0.20 0.41 500 4 0.12 0.12 0.41 0.65 0.08 -0.57
1358.7 (Mayhew) 0.33 0.65 500 4 0.20 0.12 0.65 0.97 0.18 -0.79
1434 (Loop Zone) 7.10 14.19 4,000 4 4.26 0.96 14.19 19.41 31.50 12.09
1601(El Toro/Ramsgate 1/Porto Romano 1) 0.94 1.89 4,000 4 0.57 0.96 1.89 341 3.14 -0.27
1601 (Horsethief 1/Pacific Clay/Ortega/Lucerne/Alberhill Ranch 1; includes City demand) 4.53 9.05 4,000 4 2.72 0.96 9.05 12.73 9.60 -3.13
1601 (Summerhill) 0.53 1.05 4,000 4 0.32 0.96 1.05 2.33 2.35 0.02
1601 (Waite) 1.29 2.58 4,000 4 0.77 0.96 2.58 4.31 0.50 -3.81
1620 (Adelpha) 0.07 0.15 1,000 4 0.04 0.24 0.15 0.43 0.02 -0.41
1622 (Canyon Lake) 191 3.83 2,500 4 1.15 0.60 3.83 5.58 2.00 -3.58
1650 (Cal Oaks) 2.76 5.51 4,000 4 1.65 0.96 5.51 8.12 9.40 1.28
1701 (Meadowbrook 1) 0.26 0.53 2,500 4 0.16 0.60 0.53 1.29 2.00 0.71
1746 (Bundy Canyon/Gafford) 1.38 2.76 4,000 4 0.83 0.96 2.76 4.55 3.04 -1.51
1750 (Cottonwood 1) 1.88 3.76 4,000 4 1.13 0.96 3.76 5.85 2.40 -3.45
1800/1801 (Leach Cyn/Rice Cyn/Horsethief 2/Alberhill Ranch 2) 2.39 4.78 2,500 4 1.43 0.60 4.78 6.81 5.01 -1.80
1800/1801 (Tuscany Hills 1/Ramsgate 2) 2.02 4.04 4,000 4 1.21 0.96 4.04 6.21 4.20 -2.01
1801 (Porto Romano 2) 0.03 0.06 4,000 4 0.02 0.96 0.06 1.04 -1.04
1850 (Greer Ranch 1) 0.36 0.71 4,000 4 0.21 0.96 0.71 1.89 0.84 -1.05
1850 (Alberhill CFD 1) 0.00 0.00 1,000 4 0.00 0.24 0.00 0.24 -0.24
1871 (Tomlin 1) 0.00 0.01 500 4 0.00 0.12 0.01 0.13 0.05 -0.08
1882 (Stage Ranch 1) 0.04 0.07 1,000 4 0.02 0.24 0.07 0.33 0.10 -0.23
1896 (Meadowbrook 2) 0.24 0.47 2,500 4 0.14 0.60 0.47 1.21 1.00 -0.21
1900 (Lemon Grove) 0.00 0.00 1,000 4 0.00 0.24 0.00 0.24
1916.5 (Encina) 0.04 0.09 1,000 4 0.03 0.24 0.09 0.36 0.50 0.14
1934 (Cottonwood 2) 0.45 0.90 2,500 4 0.27 0.60 0.90 1.77 0.53 -1.24
1940 (Tuscany Hills 2) 0.77 1.53 1,500 4 0.46 0.36 1.53 2.36 1.00 -1.36
1968 (North Peak #1) 0.00 0.00 4,000 4 0.00 0.96 0.00 0.96 -0.96
2020 (Canyon Hills Estates) 0.04 0.07 1,000 4 0.02 0.24 0.07 0.34 -0.34
2040 (LaLaguna 1) 0.07 0.14 1,000 4 0.04 0.24 0.14 0.43 1.03 0.60
2050(Greer Ranch 2) 0.46 0.93 1,000 4 0.28 0.24 0.93 1.45 1.34 -0.11
2090 (Sunset Ridge 1) 0.00 0.00 1,000 4 0.00 0.24 0.00 0.24 -0.24
2137 (North Peak #2) 0.00 0.00 2,500 4 0.00 0.60 0.00 0.60 -0.60
2201 (Sedco) 0.02 0.05 1,000 4 0.01 0.24 0.05 0.30 0.09 -0.21
2216 (Daley) 0.02 0.04 1,000 4 0.01 0.24 0.04 0.29 0.09 -0.20
2217 (Stage Ranch 2) 0.05 0.10 500 4 0.03 0.12 0.10 0.26 0.10 -0.16
2240(LaLaguna 2) 0.04 0.08 1,000 4 0.02 0.24 0.08 0.34 0.73 0.39
2279 (North Peak #3) 0.00 0.00 2,500 4 0.00 0.60 0.00 0.60 -0.60
2313 (Tomlin 2) 0.01 0.03 500 4 0.01 0.12 0.03 0.16 0.05 -0.11
2460 (Alberhill CFD 3) 0.00 0.00 500 4 0.00 0.12 0.00 0.12 -0.12
2778 (Los Pinos 1) 0.03 0.07 500 4 0.02 0.12 0.07 0.21 0.10 -0.11
2954 (Nilson) 0.00 0.00 500 4 0.00 0.12 0.00 0.12 -0.12
3501 (Los Pinos 2) 0.02 0.05 500 4 0.01 0.12 0.05 0.18 0.10 -0.08
Entire System 30.36 60.72 -- -- 18.22 20.16 60.72 99.10 83.17 -15.69

Note: Surplus is positive and deficit is negative

MWH
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Appendix C — System Evaluation

Storage Evaluation — Year 2015 Conditions

Production for 2006 (MG) Operational _ Emergency Existing Surplus
Pressure Zone (Name) ADD MDD Fire Flow Fire Duration Storage Fire Storage Storage Totall Vlolume Storage Storage
Req'd (30% of (MG) (1 MDD) Req'd"(MG) | 1anks (MG) (MG)
(mgd) (mgd) (gpm) (hrs) MDD)

1258.4 (Clay Canyon 2) 0.20 0.41 500 4 0.12 0.12 0.41 0.65 0.08 -0.57
1358.7 (Mayhew) 0.41 0.82 500 4 0.25 0.12 0.82 1.19 0.18 -1.01
1434 (Loop Zone) 8.66 17.31 4000 4 5.19 0.96 17.31 23.47 31.5 8.03
1601(El Toro/Ramsgate 1/Porto Romano 1) 1.68 3.36 4000 4 1.01 0.96 3.36 5.33 3.14 -2.19
1601 (Horsethief 1/Pacific Clay/Ortega/Lucerne/Alberhill Ranch 1; includes City demand) 5.12 10.23 4000 4 3.07 0.96 10.23 14.26 9.6 -4.66
1601 (Summerhill) 0.55 1.10 4000 4 0.33 0.96 1.10 2.39 2.35 -0.04
1601 (Waite) 1.29 2.58 4000 4 0.77 0.96 2.58 4.32 0.5 -3.82
1620 (Adelpha) 0.07 0.15 1000 4 0.04 0.24 0.15 0.43 0.02 -0.41
1622 (Canyon Lake) 1.98 3.95 2500 4 1.19 0.6 3.95 5.74 2 -3.74
1650 (Cal Oaks) 2.98 5.97 4000 4 1.79 0.96 5.97 8.71 9.4 0.69
1701 (Meadowbrook 1) 0.29 0.57 2500 4 0.17 0.6 0.57 1.34 2 0.66
1746 (Bundy Canyon/Gafford) 1.54 3.08 4000 4 0.93 0.96 3.08 4.97 3.04 -1.93
1750 (Cottonwood 1) 1.88 3.76 4000 4 1.13 0.96 3.76 5.85 2.4 -3.45
1800/1801 (Leach Cyn/Rice Cyn/Horsethief 2/Alberhill Ranch 2) 2.68 5.36 2500 4 1.61 0.6 5.36 7.56 5.01 -2.55
1800/1801 (Tuscany Hills 1/Ramsgate 2) 2.47 4.95 4000 4 1.48 0.96 4.95 7.39 4.2 -3.19
1801 (Porto Romano 2) 0.06 0.12 4000 4 0.04 0.96 0.12 1.11 -1.11
1850 (Greer Ranch 1) 0.36 0.71 4000 4 0.21 0.96 0.71 1.89 0.84 -1.05
1850 (Alberhill CFD 1) 0.00 0.00 1000 4 0.00 0.24 0.00 0.24 -0.24
1871 (Tomlin 1) 0.01 0.01 500 4 0.00 0.12 0.01 0.14 0.05 -0.09
1882 (Stage Ranch 1) 0.06 0.13 1000 4 0.04 0.24 0.13 0.41 0.1 -0.31
1896 (Meadowbrook 2) 0.24 0.47 2500 4 0.14 0.6 0.47 1.21 1 -0.21
1900 (Lemon Grove) 0.00 0.00 1000 4 0.00 0.24 0.00 0.24

1916.5 (Encina) 0.08 0.15 1000 4 0.05 0.24 0.15 0.44 0.5 0.06
1934 (Cottonwood 2) 0.55 1.10 2500 4 0.33 0.6 1.10 2.03 0.53 -1.50
1940 (Tuscany Hills 2) 0.72 1.43 1500 4 0.43 0.36 1.43 2.22 1 -1.22
1968 (North Peak #1) 0.20 0.40 4000 4 0.12 0.96 0.40 1.47 -1.47
2020 (Canyon Hills Estates) 0.04 0.07 1000 4 0.02 0.24 0.07 0.34 -0.34
2040 (LaLaguna 1) 0.07 0.14 1000 4 0.04 0.24 0.14 0.43 1.03 0.60
2050(Greer Ranch 2) 0.46 0.93 1000 4 0.28 0.24 0.93 1.45 1.34 -0.11
2090 (Sunset Ridge 1) 0.33 0.67 1000 4 0.20 0.24 0.67 1.11 -1.11
2137 (North Peak #2) 0.13 0.27 2500 4 0.08 0.6 0.27 0.95 -0.95
2201 (Sedco) 0.03 0.06 1000 4 0.02 0.24 0.06 0.32 0.09 -0.23
2216 (Daley) 0.02 0.04 1000 4 0.01 0.24 0.04 0.29 0.09 -0.20
2217 (Stage Ranch 2) 0.02 0.04 500 4 0.01 0.12 0.04 0.17 0.1 -0.07
2240(LaLaguna 2) 0.04 0.09 1000 4 0.03 0.24 0.09 0.35 0.73 0.38
2279 (North Peak #3) 0.00 0.00 2500 4 0.00 0.6 0.00 0.60 -0.60
2313 (Tomlin 2) 0.03 0.05 500 4 0.02 0.12 0.05 0.19 0.05 -0.14
2460 (Alberhill CFD 3) 0.55 1.10 500 4 0.33 0.12 1.10 1.55 -1.55
2778 (Los Pinos 1) 0.19 0.38 500 4 0.11 0.12 0.38 0.61 0.1 -0.51
2954 (Nilson) 0.01 0.02 500 4 0.01 0.12 0.02 0.14 -0.14
3300 (Skymeadows) 0.08 0.16 500 4 0.05 0.12 0.16 0.32 0.1 -0.22
3501 (Los Pinos 2) 0.02 0.05 500 4 0.01 0.12 0.05 0.18 0.1 -0.08
Entire System 48.43 96.85 -- - 29.05 20.16 96.85 146.06 83.17 -30.59

Note: Surplus is positive and deficit is negative
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Appendix C — System Evaluation

Storage Evaluation — Year 2020 Conditions

Production for 2006 (MG) Operational _ Emergency Existing Surplus
Pressure Zone (Name) ADD MDD Fire Flow Fire Duration Storage Fire Storage Storage Totall Vlolume Storage Storage
Req'd (30% of (MG) (1 MDD) Req'd"(MG) | 1anks (MG) (MG)
(mgd) (mgd) (gpm) (hrs) MDD)

1258.4 (Clay Canyon 2) 0.20 0.41 500 4 0.12 0.12 0.41 0.65 0.08
1358.7 (Mayhew) 0.49 0.99 500 4 0.30 0.12 0.99 1.40 0.18 -1.22
1434 (Loop Zone) 10.19 20.38 4,000 4 6.11 0.96 20.38 27.45 31.50 4.05
1601(El Toro/Ramsgate 1/Porto Romano 1) 1.99 3.97 4,000 4 1.19 0.96 3.97 6.13 3.14 -2.99
1601 (Horsethief 1/Pacific Clay/Ortega/Lucerne/Alberhill Ranch 1; includes City demand) 6.16 12.33 4,000 4 3.70 0.96 12.33 16.98 9.60 -7.38
1601 (Summerhill) 0.58 1.17 4,000 4 0.35 0.96 1.17 2.48 2.35 -0.13
1601 (Waite) 1.34 2.68 4,000 4 0.80 0.96 2.68 4.44 0.50 -3.94
1620 (Adelpha) 0.07 0.15 1,000 4 0.04 0.24 0.15 0.43 0.02 -0.41
1622 (Canyon Lake) 2.04 4.07 2,500 4 1.22 0.60 4.07 5.90 2.00 -3.90
1650 (Cal Oaks) 3.21 6.42 4,000 4 1.93 0.96 6.42 9.31 9.40 0.09
1701 (Meadowbrook 1) 0.31 0.61 2,500 4 0.18 0.60 0.61 1.40 2.00 0.60
1746 (Bundy Canyon/Gafford) 1.70 3.40 4,000 4 1.02 0.96 3.40 5.38 3.04 -2.34
1750 (Cottonwood 1) 1.88 3.76 4,000 4 1.13 0.96 3.76 5.85 2.40 -3.45
1800/1801 (Leach Cyn/Rice Cyn/Horsethief 2/Alberhill Ranch 2) 2.86 5.72 2,500 4 1.72 0.60 5.72 8.04 5.01 -3.03
1800/1801 (Tuscany Hills 1/Ramsgate 2) 2.97 5.94 4,000 4 1.78 0.96 5.94 8.68 4.20 -4.48
1801 (Porto Romano 2) 0.09 0.18 4,000 4 0.05 0.96 0.18 1.19 -1.19
1850 (Greer Ranch 1) 0.36 0.71 4,000 4 0.21 0.96 0.71 1.89 0.84 -1.05
1850 (Alberhill CFD 1) 0.00 0.00 1,000 4 0.00 0.24 0.00 0.24 -0.24
1871 (Tomlin 1) 0.01 0.02 500 4 0.00 0.12 0.02 0.14 0.05 -0.09
1882 (Stage Ranch 1) 0.09 0.18 1,000 4 0.05 0.24 0.18 0.48 0.10 -0.38
1896 (Meadowbrook 2) 0.24 0.47 2,500 4 0.14 0.60 0.47 1.21 1.00 -0.21
1900 (Lemon Grove) 0.00 0.00 1,000 4 0.00 0.24 0.00 0.24
1916.5 (Encina) 0.11 0.21 1,000 4 0.06 0.24 0.21 0.52 0.50 -0.02
1934 (Cottonwood 2) 0.65 1.31 2,500 4 0.39 0.60 1.31 2.30 0.53 -1.77
1940 (Tuscany Hills 2) 0.72 1.43 1,500 4 0.43 0.36 1.43 2.22 1.00 -1.22
1968 (North Peak #1) 0.23 0.45 4,000 4 0.14 0.96 0.45 1.55 -1.55
2020 (Canyon Hills Estates) 0.04 0.07 1,000 4 0.02 0.24 0.07 0.34 -0.34
2040 (LaLaguna 1) 0.14 0.28 1,000 4 0.08 0.24 0.28 0.60 1.03 0.43
2050(Greer Ranch 2) 0.46 0.93 1,000 4 0.28 0.24 0.93 1.45 1.34 -0.11
2090 (Sunset Ridge 1) 0.67 1.34 1,000 4 0.40 0.24 1.34 1.98 -1.98
2137 (North Peak #2) 0.34 0.69 2,500 4 0.21 0.60 0.69 1.49 -1.49
2201 (Sedco) 0.04 0.07 1,000 4 0.02 0.24 0.07 0.33 0.09 -0.24
2216 (Daley) 0.02 0.04 1,000 4 0.01 0.24 0.04 0.29 0.09 -0.20
2217 (Stage Ranch 2) 0.03 0.07 500 4 0.02 0.12 0.07 0.21 0.10 -0.11
2240(LaLaguna 2) 0.05 0.09 1,000 4 0.03 0.24 0.09 0.36 0.73 0.37
2279 (North Peak #3) 0.06 0.12 2,500 4 0.04 0.60 0.12 0.75 -0.75
2313 (Tomlin 2) 0.04 0.08 500 4 0.02 0.12 0.08 0.23 0.05 -0.18
2460 (Alberhill CFD 3) 0.56 1.12 500 4 0.34 0.12 1.12 1.58 -1.58
2778 (Los Pinos 1) 0.35 0.69 500 4 0.21 0.12 0.69 1.02 0.10 -0.92
2954 (Nilson) 0.02 0.04 500 4 0.01 0.12 0.04 0.17 -0.17
3300 (Skymeadows) 0.08 0.17 500 4 0.05 0.12 0.17 0.34 0.10 -0.24
3501 (Los Pinos 2) 0.02 0.05 500 4 0.01 0.12 0.05 0.18 0.10 -0.08
Entire System 41.40 82.80 -- -- 24.84 20.16 82.80 127.80 83.17 -43.82

Note: Surplus is positive and deficit is negative
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Appendix C — System Evaluation

Storage Evaluation — Year 2025 Conditions

Production for 2006 (MG) Operational _ Emergency Existing Surplus
Pressure Zone (Name) ADD MDD Fire Flow Fire Duration Storage Fire Storage Storage Totall Vlolume Storage Storage
Req'd (30% of (MG) (1 MDD) Req'd"(MG) | 1anks (MG) (MG)
(mgd) (mgd) (gpm) (hrs) MDD)

1258.4 (Clay Canyon 2) 0.20 0.41 500 4 0.12 0.12 0.41 0.65 0.08
1358.7 (Mayhew) 0.49 0.99 500 4 0.30 0.12 0.99 1.40 0.18 -1.22
1434 (Loop Zone) 11.72 23.44 4,000 4 7.03 0.96 23.44 31.44 31.50 0.06
1601(El Toro/Ramsgate 1/Porto Romano 1) 2.25 4.49 4,000 4 1.35 0.96 4.49 6.80 3.14 -3.66
1601 (Horsethief 1/Pacific Clay/Ortega/Lucerne/Alberhill Ranch 1; includes City demand) 6.60 13.21 4,000 4 3.96 0.96 13.21 18.13 9.60 -8.53
1601 (Summerhill) 0.62 1.23 4,000 4 0.37 0.96 1.23 2.56 2.35 -0.21
1601 (Waite) 1.40 2.79 4,000 4 0.84 0.96 2.79 4.59 0.50 -4.09
1620 (Adelpha) 0.07 0.15 1,000 4 0.04 0.24 0.15 0.43 0.02 -0.41
1622 (Canyon Lake) 2.10 4.20 2,500 4 1.26 0.60 4.20 6.06 2.00 -4.06
1650 (Cal Oaks) 3.44 6.88 4,000 4 2.06 0.96 6.88 9.90 9.40 -0.50
1701 (Meadowbrook 1) 0.33 0.66 2,500 4 0.20 0.60 0.66 1.46 2.00 0.54
1746 (Bundy Canyon/Gafford) 1.86 3.72 4,000 4 1.12 0.96 3.72 5.80 3.04 -2.76
1750 (Cottonwood 1) 1.88 3.76 4,000 4 1.13 0.96 3.76 5.85 2.40 -3.45
1800/1801 (Leach Cyn/Rice Cyn/Horsethief 2/Alberhill Ranch 2) 3.05 6.09 2,500 4 1.83 0.60 6.09 8.52 5.01 -3.51
1800/1801 (Tuscany Hills 1/Ramsgate 2) 3.18 6.37 4,000 4 1.91 0.96 6.37 9.24 4.20 -5.04
1801 (Porto Romano 2) 0.12 0.24 4,000 4 0.07 0.96 0.24 1.27 -1.27
1850 (Greer Ranch 1) 0.36 0.71 4,000 4 0.21 0.96 0.71 1.89 0.84 -1.05
1850 (Alberhill CFD 1) 0.03 0.06 1,000 4 0.02 0.24 0.06 0.31 -0.31
1871 (Tomlin 1) 0.01 0.02 500 4 0.01 0.12 0.02 0.15 0.05 -0.10
1882 (Stage Ranch 1) 0.12 0.24 1,000 4 0.07 0.24 0.24 0.55 0.10 -0.45
1896 (Meadowbrook 2) 0.24 0.47 2,500 4 0.14 0.60 0.47 1.21 1.00 -0.21
1900 (Lemon Grove) 0.00 0.00 1,000 4 0.00 0.24 0.00 0.24
1916.5 (Encina) 0.14 0.27 1,000 4 0.08 0.24 0.27 0.60 0.50 -0.10
1934 (Cottonwood 2) 0.76 1.51 2,500 4 0.45 0.60 1.51 2.56 0.53 -2.03
1940 (Tuscany Hills 2) 0.72 1.43 1,500 4 0.43 0.36 1.43 2.22 1.00 -1.22
1968 (North Peak #1) 0.25 0.51 4,000 4 0.15 0.96 0.51 1.62 -1.62
2020 (Canyon Hills Estates) 0.04 0.07 1,000 4 0.02 0.24 0.07 0.34 -0.34
2040 (LaLaguna 1) 0.21 0.41 1,000 4 0.12 0.24 0.41 0.78 1.03 0.25
2050(Greer Ranch 2) 0.46 0.93 1,000 4 0.28 0.24 0.93 1.45 1.34 -0.11
2090 (Sunset Ridge 1) 0.67 1.34 1,000 4 0.40 0.24 1.34 1.98 -1.98
2137 (North Peak #2) 0.35 0.70 2,500 4 0.21 0.60 0.70 1.51 -1.51
2201 (Sedco) 0.04 0.09 1,000 4 0.03 0.24 0.09 0.35 0.09 -0.26
2216 (Daley) 0.02 0.04 1,000 4 0.01 0.24 0.04 0.29 0.09 -0.20
2217 (Stage Ranch 2) 0.05 0.10 500 4 0.03 0.12 0.10 0.25 0.10 -0.15
2240(LaLaguna 2) 0.05 0.10 1,000 4 0.03 0.24 0.10 0.37 0.73 0.36
2279 (North Peak #3) 0.32 0.64 2,500 4 0.19 0.60 0.64 1.43 -1.43
2313 (Tomlin 2) 0.05 0.11 500 4 0.03 0.12 0.11 0.26 0.05 -0.21
2460 (Alberhill CFD 3) 0.57 1.14 500 4 0.34 0.12 1.14 1.61 -1.61
2778 (Los Pinos 1) 0.35 0.70 500 4 0.21 0.12 0.70 1.03 0.10 -0.93
2954 (Nilson) 0.02 0.04 500 4 0.01 0.12 0.04 0.17 -0.17
3300 (Skymeadows) 0.09 0.17 500 4 0.05 0.12 0.17 0.35 0.10 -0.25
3501 (Los Pinos 2) 0.02 0.05 500 4 0.01 0.12 0.05 0.18 0.10 -0.08
Entire System 45.24 90.48 - -- 27.14 20.16 90.48 137.79 83.17 -53.80

Note: Surplus is positive and deficit is negative
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Appendix C — System Evaluation

Pumping Capacity Evaluation — Year 2010 Conditions

In-z MDD Hzigher Total P F””? Pumping
Pressure Zone (Name) n-cone Mogg MDD c;;r)nae:lirtlg Surplus
(9pm)
1258.4 (Clay Canyon 2) 285 -- -- -- --
1358.7 (Mayhew) 455 -- - - -
1434 (Loop Zone) 9,864 -- -- -- --
1550 (Cielo Vista) 0 0 0
1600 (Skylark) 0 0 0
1601 (Pacific Clay) 0 0 0 0
1601(El Toro/Ramsgate 1) 1,249 1,418 2,667 6,543 3,876
1601 (Horsethief 1) 1,368 1,386 2,754 3,682 928
1601 (Ortega) 788 102 890 2,694 1,804
1601 (Summerhill) 730 0 730 2,624 1,894
1601 (Lucerne/Alberhill Ranch 1) 2,885 2,088 4,973 7,463 2,490
1601 (City) 1,249 0 1,249 1,646 397
1601 (Waite) 1,790 0 1,790 -1,790
1601 (Porto Romano 1) 62 41 103
1620 (Adelpha) 103 165 268 317 49
1622 (Canyon Lake) 2,661 0 2,661 4,173 1,512
1650 (Cal Oaks) 3,830 1,140 4,970 5,510 540
1701 (Meadowbrook 1) 367 328 696 1,233 537
1746 (Bundy Canyon/Gafford) 1,918 1,293 3,211 1,728 -1,483
1750 (Cottonwood 1) 2,614 677 3,291 1,382 -1,909
1800 (Leach Cyn/Rice Cyn) 1,877 154 2,031 2,730 699
1800 (Tuscany Hills 1) 2,087 1,067 3,153 3,025 -128
1801 (Porto Romano 2) 41 0 41 -41
1801 (Horsethief 2) 1,386 1,000 2,386 1,963 -423
1801 (Alberhill Ranch 2) 56 0 56 1,250 1,194
1801 (Ramsgate 2) 722 0 722 0 -722
1850 (Greer Ranch 1) 496 644 1,140 1,176 36
1850 (Alberhill CFD 1) 0 0 0 0
1871 (Tomlin 1) 5 97 102 450 348
1882 (Stage Ranch 1) 50 73 123 472 349
1896 (Meadowbrook 2) 328 0 328 943 615
1900 (Farm) 610 0 610 565 -45
1900 (Lemon Grove) 1,000 0 1,000 -1,000
1916.5 (Encina) 62 103 165 228 63
1934 (Cottonwood 2) 626 0 626 457 -169
1940 (Tuscany Hills 2) 1,067 0 1,067 1,273 206
1968 (North Peak #1) 0 0 0 0
2020 (Canyon Hills Estates) 52 0 52 -52
2040 (LaLaguna 1) 99 55 154 1,196 1,042
2050(Greer Ranch 2) 644 0 644 1,195 551
2090 (Sunset Ridge) 0 0 0 0
2137 (North Peak #2) 0 0 0 0
2201 (Sedco) 32 0 32 178 146
2216 (Daley) 26 0 26 134 108
2217 (Stage Ranch 2) 73 0 73 690 617
2240(LaLaguna 2) 55 0 55 554 499
2279 (North Peak #3) 0 0 0 0
2313 (Tomlin 2) 19 78 97 287 190
2460 (Alberhill CFD 3) 0 0 0 0
2778 (Los Pinos 1) 47 31 78 280 202
2954 (Nilson) 0 0 0 0
3300 (Skymeadows) 103 0 103 149 46
3501 (Los Pinos 2) 31 0 31 104 73
Entire System 43,813 11,941 45,150 58,294 13,248
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Appendix C — System Evaluation

Pumping Capacity Evaluation — Year 2015 Conditions

In-z MDD Hzigher Total P F””? Pumping
Pressure Zone (Name) n-cone Mogg MDD c;;r)nae:lirtlg Surplus
(9pm)
1258.4 (Clay Canyon 2) 285 -- -- -- --
1358.7 (Mayhew) 571 -- - - -
1434 (Loop Zone) 12,033 -- -- -- --
1550 (Cielo Vista) 0 0 0
1600 (Skylark) 0 0 0
1601 (Pacific Clay) 0 0 0 0
1601(El Toro/Ramsgate 1) 2,210 2,389 4,599 6,543 1,994
1601 (Horsethief 1) 1,448 1,386 2,834 3,682 848
1601 (Ortega) 849 354 1,202 2,694 1,492
1601 (Summerhill) 767 0 767 2,624 1,857
1601 (Lucerne/Alberhill Ranch 1) 3,606 2,495 6,101 7,463 1,362
1601 (City) 1,209 0 1,209 1,646 437
1601 (Waite) 1,794 0 1,794 -1,794
1601 (Porto Romano 1) 124 83 207
1620 (Adelpha) 103 214 317 317 0
1622 (Canyon Lake) 2,747 0 2,747 4,173 1,426
1650 (Cal Oaks) 4,146 1,140 5,286 5,510 224
1701 (Meadowbrook 1) 397 328 725 1,233 508
1746 (Bundy Canyon/Gafford) 2,144 2,018 4,161 1,728 -2,433
1750 (Cottonwood 1) 2,614 819 3,432 1,382 -2,050
1800 (Leach Cyn/Rice Cyn) 1,808 158 1,966 2,730 764
1800 (Tuscany Hills 1) 2,235 994 3,229 3,025 -204
1801 (Porto Romano 2) 83 0 83 -83
1801 (Horsethief 2) 1,386 1,000 2,386 1,963 -423
1801 (Alberhill Ranch 2) 528 0 528 1,250 722
1801 (Ramsgate 2) 1,203 0 1,203 -1,203
1850 (Greer Ranch 1) 496 644 1,140 1,176 36
1850 (Alberhill CFD 1) 0 764 764 -764
1871 (Tomlin 1) 9 345 354 450 96
1882 (Stage Ranch 1) 89 26 115 472 357
1896 (Meadowbrook 2) 328 0 328 943 615
1900 (Farm) 718 466 1,184 565 -619
1900 (Lemon Grove) 1,000 0 1,000 -1,000
1916.5 (Encina) 105 109 214 228 14
1934 (Cottonwood 2) 767 0 767 457 -310
1940 (Tuscany Hills 2) 994 0 994 1,273 279
1968 (North Peak #1) 275 185 460 -460
2020 (Canyon Hills Estates) 52 0 52 -52
2040 (LaLaguna 1) 99 59 158 1,196 1,038
2050(Greer Ranch 2) 644 0 644 1,195 551
2090 (Sunset Ridge) 466 0 466 -466
2137 (North Peak #2) 185 0 185 -185
2201 (Sedco) 41 0 41 178 137
2216 (Daley) 26 0 26 134 108
2217 (Stage Ranch 2) 26 0 26 690 664
2240(LaLaguna 2) 59 0 59 554 495
2279 (North Peak #3) 0 0 0 0
2313 (Tomlin 2) 38 307 345 287 -58
2460 (Alberhill CFD 3) 764 0 764 -764
2778 (Los Pinos 1) 264 44 307 280 -27
2954 (Nilson) 12 0 12 -12
3300 (Skymeadows) 109 0 109 149 40
3501 (Los Pinos 2) 31 0 31 104 73
Entire System 51,885 16,327 55,323 58,294 3,177
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Appendix C — System Evaluation

Pumping Capacity Evaluation — Year 2020 Conditions

In-z MDD Hzigher Total P F””? Pumping
Pressure Zone (Name) n-cone Mogg MDD c;;r)nae:lirtlg Surplus
(9pm)
1258.4 (Clay Canyon 2) 285 -- -- -- --
1358.7 (Mayhew) 686 -- - - -
1434 (Loop Zone) 14,161 -- -- -- --
1550 (Cielo Vista) 0 0 0
1600 (Skylark) 0 0 0
1601 (Pacific Clay) 461 0 461 -461
1601(El Toro/Ramsgate 1) 2,576 3,698 6,273 6,543 270
1601 (Horsethief 1) 1,449 1,386 2,836 3,682 846
1601 (Ortega) 910 604 1,515 2,694 1,179
1601 (Summerhill) 812 0 812 2,624 1,812
1601 (Lucerne/Alberhill Ranch 1) 4,461 2,849 7,310 7,463 153
1601 (City) 1,285 0 1,285 1,646 361
1601 (Waite) 1,863 0 1,863 -1,863
1601 (Porto Romano 1) 186 124 310
1620 (Adelpha) 103 263 366 317 -49
1622 (Canyon Lake) 2,832 0 2,832 4,173 1,341
1650 (Cal Oaks) 4,462 1,140 5,602 5,510 -92
1701 (Meadowbrook 1) 427 328 755 1,233 478
1746 (Bundy Canyon/Gafford) 2,364 2,742 5,106 1,728 -3,378
1750 (Cottonwood 1) 2,614 960 3,574 1,382 -2,192
1800 (Leach Cyn/Rice Cyn) 2,064 256 2,320 2,730 410
1800 (Tuscany Hills 1) 2,650 995 3,645 3,025 -620
1801 (Porto Romano 2) 124 0 124 -124
1801 (Horsethief 2) 1,386 1,000 2,386 1,963 -423
1801 (Alberhill Ranch 2) 528 0 528 1,250 722
1801 (Ramsgate 2) 1,475 0 1,475 0 -1,475
1850 (Greer Ranch 1) 496 644 1,140 1,176 36
1850 (Alberhill CFD 1) 0 779 779 -779
1871 (Tomlin 1) 12 593 604 450 -154
1882 (Stage Ranch 1) 127 47 174 472 298
1896 (Meadowbrook 2) 328 0 328 943 615
1900 (Farm) 827 931 1,758 565 -1,193
1900 (Lemon Grove) 1,000 0 1,000 -1,000
1916.5 (Encina) 148 115 263 228 -35
1934 (Cottonwood 2) 908 0 908 457 -451
1940 (Tuscany Hills 2) 995 0 995 1,273 278
1968 (North Peak #1) 314 559 872 -872
2020 (Canyon Hills Estates) 52 0 52 -52
2040 (LaLaguna 1) 193 64 256 1,196 940
2050(Greer Ranch 2) 644 0 644 1,195 551
2090 (Sunset Ridge) 931 0 931 -931
2137 (North Peak #2) 477 81 559 -559
2201 (Sedco) 50 0 50 178 128
2216 (Daley) 26 0 26 134 108
2217 (Stage Ranch 2) 47 0 47 690 643
2240(LaLaguna 2) 64 0 64 554 490
2279 (North Peak #3) 81 0 81 -81
2313 (Tomlin 2) 56 537 593 287 -306
2460 (Alberhill CFD 3) 779 0 779 -779
2778 (Los Pinos 1) 480 56 537 280 -257
2954 (Nilson) 25 0 25 -25
3300 (Skymeadows) 115 0 115 149 34
3501 (Los Pinos 2) 31 0 31 104 73
Entire System 59,372 20,753 64,994 58,294 -6,390
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Appendix C — System Evaluation

Pumping Capacity Evaluation — Year 2025 Conditions

In-z MDD Hzigher Total P F””? Pumping
Pressure Zone (Name) n-cone Mogg MDD c;;r)nae:lirtlg Surplus
(9pm)

1258.4 (Clay Canyon 2) 285 -- -- -- --
1358.7 (Mayhew) 686 -- - - -
1434 (Loop Zone) 16,294 -- -- -- --
1550 (Cielo Vista) 0 0 0
1600 (Skylark) 0 0 0
1601 (Pacific Clay 1) 921 0 921 -921
1601(El Toro/Ramsgate 1) 2,875 3,730 6,605 6,543 -62
1601 (Horsethief 1) 1,451 1,386 2,837 3,682 845
1601 (Ortega) 971 633 1,604 2,694 1,090
1601 (Summerhill) 857 0 857 2,624 1,767
1601 (Lucerne/Alberhill Ranch 1) 4,484 3,203 7,686 7,463 -223
1601 (City) 1,352 0 1,352 1,646 294
1601 (Waite) 1,941 0 1,941 -1,941
1601 (Porto Romano 1) 248 165 413
1620 (Adelpha) 103 312 415 317 -98
1622 (Canyon Lake) 2,918 0 2,918 4,173 1,255
1650 (Cal Oaks) 4,778 1,140 5,918 5,510 -408
1701 (Meadowbrook 1) 458 328 786 1,233 447
1746 (Bundy Canyon/Gafford) 2,588 3,001 5,589 1,728 -3,861
1750 (Cottonwood 1) 2,614 1,102 3,715 1,382 -2,333
1800 (Leach Cyn/Rice Cyn) 2,320 355 2,674 2,730 56
1800 (Tuscany Hills 1) 2,766 995 3,762 3,025 -737
1801 (Porto Romano 2) 165 0 165 -165
1801 (Horsethief 2) 1,386 1,000 2,386 1,963 -423
1801 (Alberhill Ranch 2) 528 0 528 1,250 722
1801 (Ramsgate 2) 1,659 0 1,659 0 -1,659
1850 (Greer Ranch 1) 496 644 1,140 1,176 36
1850 (Alberhill CFD 1) 39 795 834 -834
1871 (Tomlin 1) 15 618 633 450 -183
1882 (Stage Ranch 1) 166 69 234 472 238
1896 (Meadowbrook 2) 328 0 328 943 615
1900 (Farm) 935 931 1,866 565 -1,301
1900 (Lemon Grove) 1,000 0 1,000 -1,000
1916.5 (Encina) 190 122 312 228 -84
1934 (Cottonwood 2) 1,050 0 1,050 457 -593
1940 (Tuscany Hills 2) 995 0 995 1,273 278
1968 (North Peak #1) 352 933 1,285 -1,285
2020 (Canyon Hills Estates) 52 0 52 -52
2040 (LaLaguna 1) 287 68 355 1,196 841
2050(Greer Ranch 2) 644 0 644 1,195 551
2090 (Sunset Ridge) 931 0 931 -931
2137 (North Peak #2) 487 446 933 -933
2201 (Sedco) 60 0 60 178 118
2216 (Daley) 26 0 26 134 108
2217 (Stage Ranch 2) 69 0 69 690 621
2240(LaLaguna 2) 68 0 68 554 486
2279 (North Peak #3) 446 0 446 -446
2313 (Tomlin 2) 75 543 618 287 -331
2460 (Alberhill CFD 3) 795 0 795 -795
2778 (Los Pinos 1) 487 56 543 280 -263
2954 (Nilson) 25 0 25 -25
3300 (Skymeadows) 122 0 122 149 27
3501 (Los Pinos 2) 31 0 31 104 73
Entire System 64,819 22,576 70,130 58,294 -11,423
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Appendix D
Fireflow Improvements
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Appendix D - Fireflow Improvements

Diameter | Length Contingency Engineering & Construction
Map ID Name (in) (ft) Type Phase Unit Cost/Unit |Construction Cost (30%) Admin (15%) Mgmt (10%) Total Cost
F1 From Linnet Drive along Canary Court (end of cul-de-sac) 6 200|Parallel ft 108 $21,000 $7,000 $4,000 $3,000 $40,000
F10 From Almond Street along Sheri Lane (end of cul-de-sac) 6 900|Replace ft 108 95,000 $29,000 $15,000 $10,000 $150,000
F100 Along Riverside Drive between Eisenhower Drive and Lake Crest Drive 6 300{Replace ft 108 528,000 $9,000 $5,000 $3,000 $50,000
F101 From Lincoln Street along Flannery Street (end of cul-de-sac) 6 1,100(Parallel ft 108 $113,000 $34,000 $17,000 $12,000 $180,000
F103 Along Riverside Drive between Lincoln Street and Joy Street 6 300{Replace ft 108 524,000 $8,000 $4,000 $3,000 $40,000
F104 From Wise Street (end of cul-de-sac) 8 700|Replace ft 124 75,000 23,000 12,000 8,000 120,000
F106 From Machado Street along Ulla Lane (end of cul-de-sac) 6 1,100|Parallel ft 108 $113,000 34,000 517,000 12,000 180,000
F107 Along Washington Street between Laguna Avenue and Grand Avenue 6 900|Replace ft 108 91,000 28,000 14,000 10,000 150,000
F108 From Big Range Road along Pecos Place (end of cul-de-sac) 6 300{Replace ft 108 523,000 57,000 4,000 53,000 540,000
F109 From Big Range Road along Crusader Place (end of cul-de-sac) 6 200|Replace ft 108 20,000 6,000 3,000 2,000 40,000
F11 From Grand Avenue along Olive Street (end of cul-de-sac) 8 700|Replace ft 124 $86,000 $26,000 $13,000 $9,000 $140,000
F110 From Longhorn Drive along Saddle Court (end of cul-de-sac) 6 200|Replace ft 108 21,000 $7,000 $4,000 3,000 $40,000
F111 From Grand Avenue along California Street (end of cul-de-sac) 6 800(Replace ft 108 579,000 24,000 512,000 58,000 130,000
F112 Install 8-inch pipeline parallel to existing 8-inch pipeline 8 1,300|Parallel ft 124 $157,000 48,000 24,000 16,000 250,000
F113 From Riverside Court along Laster Road (end of cul-de-sac) 6 900|Parallel ft 108 94,000 29,000 515,000 10,000 150,000
F114 From Hammack Avenue along Oak Street (end of cul-de-sac) 6 500|Replace ft 108 54,000 17,000 $9,000 6,000 $90,000
F115 From Lookout Circle along Walnut Street 6 800|Replace ft 108 580,000 24,000 512,000 58,000 130,000
F116 Along Lookout Circle from Walnut Street and Elm Street (end of cul-de-sac) 8 700|Replace ft 124 81,000 25,000 13,000 9,000 130,000
F118 Along Bryant Street from Toby Drive to Lorena Lane 6 600|Parallel ft 108 562,000 19,000 510,000 57,000 100,000
Install 12-inch pipeline at Orchard Avenue to connect existing 6-inch pipeline and 12-inch pipeline along Orchard Avenue south of Bundy
F119 Canyon Road and north of Canyon Drive 12 100{New ft 156 $2,000 $1,000 $1,000 $1,000 $10,000
F120 Along Pear Circle from Hammack Avenue (end of cul-de-sac) 6 400{Replace ft 108 $43,000 13,000 $7,000 $5,000 $70,000
F121 Along Vista Avenue from Hammack Avenue 6 1,000|Replace ft 108 $103,000 31,000 $16,000 $11,000 $170,000
F122 Along Milo Drive towards the cul-de-sac 6 200|Replace ft 108 $20,000 $6,000 $3,000 $2,000 $40,000
F123 Along Jarvis Street between Wallace Avenue and Garfield Road 6 1,100|Replace ft 108 $116,000 $35,000 $18,000 $12,000 $190,000
F124 Along Silver Sadle Court from Longhorn Drive (end of cul-de-sac) 6 200|Replace ft 108 21,000 $7,000 4,000 3,000 40,000
F125 Along Red Bard Place from Longhorn Drive (end of cul-de-sac) 6 400{Replace ft 108 534,000 $11,000 6,000 54,000 560,000
F126 Replace existing 4-inch pipeline 6 100|Replace ft 108 $8,000 $3,000 2,000 1,000 20,000
F127 From River Road to Racicot Road parallel to existing 6-inch pipeline 6 1,900(Parallel ft 108 202,000 $61,000 $31,000 21,000 $320,000
F128 Along Baxter Road from Kilarney Lane to Porras Road 12 4,500|Parallel ft 156 697,000 $210,000 $105,000 70,000 $1,090,000
F129 Along Richard Street from Robert Street 6 2,500(Replace ft 108 268,000 $81,000 41,000 27,000 $420,000
F13 Along Garner Road from Grand Avenue (end of cul-de-sac) 6 800|Replace ft $108 $82,000 $25,000 13,000 $9,000 $130,000
F130 From Richard Street along Robert Street 8 1,300|Replace ft 5124 $159,000 $48,000 24,000 $16,000 $250,000
F132 Along Herbert Street between Robert Street and Theda Street 6 2,700|Replace ft $108 $288,000 $87,000 44,000 $29,000 $450,000
F133 Along Richard Street from Highway 74 to Robert Street 8 500|Replace ft $124 $55,000 $17,000 $9,000 $6,000 $90,000
F135 Along Eugene Street from Robert Street (end of cul-de-sac) 6 1,700|Replace ft 108 177,000 54,000 27,000 18,000 280,000
F136 Along 11th Street from Tereticornis Avenue 8 900|Replace ft $124 $110,000 $33,000 17,000 $11,000 $180,000
F137 From Tereticornis Avenue to 11th Street along Manzanita Drive and Eucalyptus Avenue 6 1,000|Replace ft 108 102,000 31,000 16,000 11,000 160,000
F138 Along Tereticornis Avenue from Rosarita Street to Haygood Way 6 800|Replace ft $108 $77,000 $24,000 12,000 $8,000 $130,000
F139 From Rostrata Street to Leona Street along Mermack Avenue and from Mermack Avenue along Leona Street (end of cul-de-sac) 6 1,400|Replace ft $108 $147,000 $45,000 $23,000 $15,000 $230,000
F14 From Grand Avenue along Garner Road 6 300|Replace ft 108 $24,000 $8,000 $4,000 $3,000 $40,000
F140 From Highway 74 to El Toro Cutoff Road along Crater Drive and Nichols Road 12 1,600]|Parallel ft $156 $247,000 575,000 38,000 $25,000 $390,000
F141 Along El Toro Cutoff Road from Nichols Road (end of cul-de-sac) 8 600|Parallel ft 124 $66,000 20,000 10,000 $7,000 110,000
F143 Along Dexter Avenue between 2nd Street and 3rd Street 12 1,800]|Parallel ft 156 271,000 $82,000 41,000 528,000 430,000
F147 Along 2nd Street between Dexter Avenue and Camino Del Norte 12 700|Parallel ft 156 109,000 33,000 17,000 11,000 170,000
F15 Replace existing 4-inch pipeline at Mission Trail and Campbell Street with 6-inch pipeline 8 200|Replace ft $124 20,000 6,000 $3,000 2,000 40,000
F150 Along Heald Avenue between Langstaff Street and Riley Street 6 200|Replace ft 108 14,000 5,000 3,000 2,000 30,000
F151 From Prospect Street along Olive Street (end of cul-de-sac) 6 600(Replace ft 5108 62,000 $19,000 $10,000 7,000 $100,000
F152 From Flint Street to end of cul-de-sac, between East Hill Street and Adobe Street 6 200|Replace ft 108 21,000 $7,000 4,000 3,000 40,000
F153 From Flint Street to end of cul-de-sac, between Ellis Street and Lookout Street 6 400(Replace ft 5108 42,000 513,000 57,000 5,000 70,000
F154 Along Avenue 9 between Mill Street and Park Way 6 600|Parallel ft 108 65,000 20,000 $10,000 7,000 $110,000
F155 Along Dawes Street (end of cul-de-sac) 8 400(Replace ft 124 41,000 513,000 57,000 5,000 70,000
F156 Along Dawes Street at Dawes Street and Avenue 9 6 100|Replace ft 108 $3,000 $1,000 1,000 1,000 10,000
F157 Along Pepper Drive from Park Way (end of cul-de-sac) 6 400(Replace ft 5108 $35,000 511,000 56,000 4,000 60,000
F158 Install 8-inch pipeline between Lake Street and Temascal Canyon Road parallel to existing 6-inch pipeline 8 900|Parallel ft 124 107,000 33,000 17,000 11,000 170,000
F159 Along Lakeview Avenue between Dreycott Way and Riverside Drive 6 1,000|Replace ft 5108 $100,000 $30,000 15,000 510,000 $160,000
F16 Along Point Marina Drive from Swan Point Drive 6 900|Parallel ft 108 92,000 28,000 14,000 10,000 150,000
F160 Along Palomar Street from Cert Street to Gruwell Street 8 800|Parallel ft 124 89,000 527,000 14,000 9,000 $140,000
F161 Replace existing 4-inch pipeline between the existing 14-inch and 4-inch pipelines along Grand Avenue 6 100|Replace ft 108 $5,000 $2,000 $1,000 1,000 $10,000
F162 Along Canyon Ranch Road between Barrengo Road and Gafford Road 16 3,100|Parallel ft 5192 $584,000 $176,000 $88,000 $59,000 $910,000
F163 Replace existing 4-inch pipeline at Rose Avenue and Grand Avenue 6 100|Replace ft 108 $5,000 2,000 1,000 1,000 10,000
F164 Along Albert Street between Morelock Way and McRae Lane 6 300(Replace ft 5108 $23,000 7,000 54,000 3,000 40,000
F165 Along Coleman Avenue from Lookout Drive to Adelfa Street 12 900|Replace ft 156 128,000 39,000 20,000 13,000 200,000
F166 Along Naranjo Street from Encina Drive and from Naranjo Street/Encina Drive to Granado Street along Encina Drive 6 2,100|Replace ft 5108 $218,000 566,000 33,000 522,000 $340,000
F167 Along Encina Drive from Encina Drive/Adelfa Street 6 300(Parallel ft $108 28,000 9,000 $5,000 3,000 50,000
F168 Along Canyon Drive from Hidden Glen Circle 6 300|New ft 5108 22,000 7,000 54,000 3,000 40,000
F169 Along Waite Street from Orange Street/Waite Street to Paradise Lane and along Paradise Lane from Waite Street (end of cul-de-sac) 6 700|Replace ft 5108 76,000 523,000 $12,000 8,000 $120,000
F17 From Emperor Drive along Big Butte Drive (end of cul-de-sac) 6 500|Parallel ft 108 47,000 15,000 $8,000 5,000 $80,000
F170 From Canyon Drive along Orange Street 6 600[Replace ft 5108 61,000 519,000 $10,000 7,000 $100,000
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F171 Replace existing 4-inch pipeline (end of cul-de-sac) 6 700|Replace ft 108 67,000 21,000 $11,000 7,000 $110,000
F172 From Waite Street along Jo Ann Court (end of cul-de-sac) 6 600|Parallel ft 108 $55,000 17,000 $9,000 56,000 $90,000
F173 From Waite Street along Bonnie Lane (end of cul-de-sac) 6 700|Replace ft 108 68,000 21,000 11,000 7,000 110,000
F174 From Orange Street along Raynor Lane (end of cul-de-sac) 6 1,400|Replace ft 108 $145,000 44,000 $22,000 $15,000 230,000
F175 From Waite Street along Maple Lane (end of cul-de-sac) 6 700|Replace ft 108 65,000 20,000 10,000 7,000 110,000
F176 From Bundy Canyon Road along Christopher Lane (end of cul-de-sac) 6 400|Replace ft 108 $35,000 11,000 6,000 $4,000 $60,000
F177 From Waite Street along Linda Vista Lane (end of cul-de-sac) 6 300|Replace ft 108 31,000 10,000 5,000 4,000 50,000
F178 From Lemon Street along Curtis Lane (end of cul-de-sac) 6 600|Replace ft 108 561,000 19,000 $10,000 57,000 $100,000
F179 Replace existing 4-inch pipeline (end of cul-de-sac) 6 400|Replace ft 108 38,000 12,000 6,000 4,000 60,000
F18 Along Avondale Way between Cedar Drive and Pepper Drive 8 300{Replace ft 124 $28,000 $9,000 5,000 $3,000 $50,000
F180 Replace existing 4-inch pipeline (end of cul-de-sac) 6 300|Replace ft 108 31,000 10,000 5,000 4,000 50,000
F181 From Orange Street along Valley Terrace (enf of cul-de-sac) 6 400{Replace ft 108 541,000 13,000 7,000 55,000 570,000
F182 From Orange Street along Valley Terrace (enf of cul-de-sac) 6 300|Replace ft 108 25,000 8,000 4,000 3,000 40,000
F183 Install 6-inch pipeline at Corydon Street 6 100|New ft 108 $5,000 52,000 1,000 51,000 510,000
F184 Along Malaga Road from Lake View Terrace to Lake View Drive and along Grape Street 12 2,700|Parallel ft 156 $421,000 $127,000 $64,000 $43,000 $660,000
F185 Install 12-inch pipeline along Sylvester Road to connect existing 8-inch pipelines along Lake View Terrace 12 100|New ft 156 $6,000 52,000 1,000 51,000 510,000
F186 Install 8-inch pipeline along Elberta Road/Lake View Terrace to connect existing 8-inch and 6-inch pipelines along Elberta Road 8 200|{New ft 124 $20,000 6,000 3,000 2,000 40,000
F187 Install 6-inch pipeline along Tokay Road/Lake View Terrace to connect existing 6-inch pipelines along Tokay Road 6 100|New ft 108 $9,000 53,000 2,000 51,000 520,000
From Tokay Road to Olive Street along Lake View Terrace, from Lake View Terrace to Orchard Street along Olive Street, and from Olive
F188 Street to Victorian Lane along Orchard Street 12 3,600(Parallel ft 156 $560,000 $168,000 $84,000 $56,000 $870,000
F189 Install 12-inch pipeline along Orchard Street to connect existing 12-inch and 6-inch pipelines along Orchard Street 12 100(New ft 156 $2,000 $1,000 $1,000 1,000 $10,000
F19 Along Lime Street from Laguna Avenue 6 600|Replace ft 108 $63,000 19,000 510,000 57,000 100,000
F190 Along Harbor Circle from Cruise Circle Drive (end of cul-de-sac) 6 600|Replace ft 108 62,000 19,000 10,000 7,000 100,000
F191 Along Comanche Circle from Continental Drive (end of cul-de-sac) 6 300{Replace ft 108 525,000 58,000 4,000 53,000 540,000
F192 Along Big River Drive from Continental Drive (end of cul-de-sac) 6 200|Replace ft 108 20,000 6,000 3,000 2,000 40,000
F193 Along White Cove Court from Continental Drive (end of cul-de-sac) 6 300{Replace ft 108 $23,000 57,000 4,000 $3,000 $40,000
F194 Along Emperor Drive from Continental Drive (end of cul-de-sac) 6 300|Replace ft 108 25,000 8,000 4,000 3,000 40,000
F195 Along Cinnamon Teal Drive from Continental Drive (end of cul-de-sac) 6 300{Replace ft 108 $25,000 58,000 4,000 $3,000 540,000
F196 Along Marblehead Circle from Emperor Drive (end of cul-de-sac) 6 200|Replace ft 108 18,000 6,000 3,000 2,000 30,000
F197 Along Windward Drive from Canyon Lake Drive (end of cul-de-sac) 6 400{Replace ft 108 $37,000 12,000 6,000 54,000 $60,000
F198 Along Landsend Place from Canyon Lake Drive (end of cul-de-sac) 6 300|Replace ft 108 31,000 10,000 5,000 4,000 50,000
F2 Replace existing 4-inch pipeline 6 100|Replace ft 108 511,000 $4,000 2,000 52,000 520,000
F20 Along Calle de Los Pinos from Los Padres Road 6 600|Replace ft 108 61,000 $19,000 $10,000 7,000 $100,000
F200 Along Rim Rock Place from Canyon Lake Drive 6 300{Replace ft 108 528,000 59,000 5,000 $3,000 $50,000
F201 From Rim Rock Place along Sage Place 6 300|Replace ft 108 26,000 8,000 4,000 3,000 50,000
F202 Along Widgeon Place from Cross Hill Drive 6 300{Replace ft 108 $32,000 10,000 5,000 54,000 560,000
F203 Along Hiding Bass Place from Blue Teal Drive 6 400|Replace ft 108 37,000 12,000 6,000 4,000 60,000
F204 Along Santana Court from Cove View Street 6 300{Replace ft 108 531,000 10,000 5,000 54,000 550,000
F205 Along Sandpiper Court from Compass Drive 6 400|Replace ft 108 35,000 11,000 6,000 4,000 60,000
F206 Along Aspen Place from Marine Drive (end of cul-de-sac) 6 200{Replace ft 108 520,000 $6,000 3,000 52,000 540,000
F207 Along Windsong Place from Vacation Drive (end of cul-de-sac) 6 400|Replace ft 108 41,000 $13,000 7,000 5,000 70,000
F208 Along Lake Court from Lighthouse Drive (end of cul-de-sac) 6 300{Replace ft 108 526,000 $8,000 4,000 53,000 550,000
F209 Along Beacon Court from Lighthouse Drive (end of cul-de-sac) 6 300|Replace ft 108 31,000 $10,000 5,000 4,000 50,000
F210 Along Lighthouse Drive from Canyon Club Drive (end of cul-de-sac) 6 200{Replace ft 108 519,000 56,000 3,000 52,000 530,000
F211 Along Nautical Court from Boating Way (end of cul-de-sac) 6 200|Replace ft 108 19,000 6,000 3,000 2,000 30,000
F212 Along Blue Heron Court from Compass Drive (end of cul-de-sac) 6 200{Replace ft 108 522,000 57,000 4,000 53,000 540,000
F213 Along Fawn Lake Place from Yellow Gold Drive (end of cul-de-sac) 6 300|Replace ft 108 32,000 $10,000 5,000 4,000 60,000
F214 Along Klamath Court from Vacation Drive (end of cul-de-sac) 6 200(Replace ft 108 16,000 $5,000 3,000 2,000 30,000
F215 Along Sierra Trail from Vacation Drive (end of cul-de-sac) 6 400|Replace ft $108 41,000 $13,000 $7,000 5,000 70,000
F216 From Vacation Drive to Mammoth Place along Green Pine Drive and from Green Pine Drive along Mammoth Place 6 1,100|Parallel ft $108 $116,000 $35,000 18,000 $12,000 $190,000
F217 From San Joaquin Drive along Inspiration Point (end of cul-de-sac) 16 1,200|Parallel ft $192 $227,000 $69,000 35,000 $23,000 $360,000
F218 From San Joaquin Drive along Granite Domain Place (end of cul-de-sac) 6 300|Replace ft $108 31,000 $10,000 $5,000 4,000 $50,000
F219 Along San Joaquin Drive from Inspiration Pint to Vacation Drive 8 700|Parallel ft 124 80,000 24,000 $12,000 8,000 $130,000
F22 From South Main Divide Road along Hacienda Road (end of cul-de-sac) 6 300|Replace ft $108 25,000 $8,000 $4,000 3,000 $40,000
F220 Along Giant Fir Place from Yosemite Place (end of cul-de-sac) 6 1,400|Parallel ft 108 $141,000 43,000 $22,000 $15,000 $230,000
F221 From Orange Street along Boggs Lane (end of cul-de-sac) 6 500|Replace ft $108 $48,000 $15,000 $8,000 $5,000 $80,000
F222 From Vacation Drive alone Yosemite Place (end of cul-de-sac) 12 1,800|Parallel ft 156 274,000 83,000 42,000 28,000 430,000
F223 Along Brechtel Street from Grand Avenue (end of cul-de-sac) 6 1,100]|Parallel ft $108 $113,000 $34,000 17,000 $12,000 $180,000
F224 Along Vacation Drive from Yosemite Place to Sierra Trail 8 1,100(Parallel ft 124 127,000 39,000 20,000 13,000 200,000
F225 From San Joaquin Drive along Lupin Place (end of cul-de-sac) 6 300|Replace ft 5108 23,000 $7,000 54,000 3,000 40,000
F226 Along Hollister Drive from Alta Vista Avenue and Hollister Drive (end of cul-de-sac) 12 300|Replace ft 156 41,000 13,000 7,000 5,000 70,000
F227 Along Hollister Drive from Alta Vista Avenue and Moorehead Terrace 6 500{Replace ft 5108 48,000 515,000 58,000 5,000 80,000
F228 Along Coleman Avenue from Lookout Drive and Hollister Drive 8 600|Replace ft 124 67,000 21,000 11,000 7,000 110,000
F229 Along Zellar Street from Coleman Avenue to Akley Street 6 1,700|Replace ft 5108 $184,000 $56,000 28,000 $19,000 $290,000
F23 Along Los Alisos Road (end of cul-de-sac) 6 700|Replace ft 108 $73,000 22,000 11,000 $8,000 120,000
F230 Along Arbolado Lane from Grand Avenue (end of cul-de-sac) 6 1,600]|Parallel ft 5108 $163,000 549,000 25,000 517,000 $5260,000
F231 Along Scales Way from Grand Avenue (end of cul-de-sac) 8 1,300|Replace ft 124 160,000 48,000 24,000 16,000 250,000
F232 Along Alameda Del Monte from Hixon Street (end of cul-de-sac) 6 700(Replace ft 5108 $74,000 $23,000 12,000 $8,000 $120,000
F233 Along Hixon Street between Olivewood Drive and Alamdea Del Monte and along Olivewood Drive from Hixon Street (end of cul-de-sac) 6 1,000]|Parallel ft $108 $102,000 $31,000 $16,000 $11,000 $160,000
F236 From Wallace Avenue along Greenwald Avenue 6 300|Replace ft $108 $27,000 $9,000 $5,000 $3,000 $50,000
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F237 From Big Range Road along Buggywhip Court (end of cul-de-sac) 6 300|Replace ft 108 27,000 $9,000 5,000 3,000 50,000
F238 From Big Range Road along Tumbleweed Drive (end of cul-de-sac) 6 400|Replace ft 108 $41,000 13,000 7,000 $5,000 $70,000
F239 From Longhorn Drive along Old Paint Way (end of cul-de-sac) 6 400|Replace ft 108 37,000 12,000 6,000 4,000 60,000
F24 From Rodeo Road along Los Pinos Road (end of cul-de-sac) 6 900|Replace ft 108 87,000 27,000 514,000 59,000 140,000
F240 From Hoofbeat Way to Dogie Place along Stampede Way 6 600|Parallel ft 108 65,000 20,000 10,000 7,000 110,000
F242 From Vacation Drive along Snow Water Place (end of cul-de-sac) 6 300|Parallel ft 108 $30,000 59,000 5,000 53,000 $50,000
F243 From Vacation Drive along Scout Court (end of cul-de-sac) 6 300|Replace ft 108 24,000 8,000 4,000 3,000 40,000
F244 Along Village Way Drive from Canyon Lake Drive (end of cul-de-sac) 6 300{Replace ft 108 $33,000 10,000 5,000 54,000 $60,000
F245 Along Caliente Place from Village Way Drive (end of cul-de-sac) 6 400|Replace ft 108 35,000 11,000 6,000 4,000 60,000
F246 Along Greenbriar Court from Canyon Lake Drive (end of cul-de-sac) 6 400{Replace ft 108 $36,000 11,000 6,000 54,000 560,000
F247 Along Greenbrook Place from Calcutta Drive (end of cul-de-sac) 6 200|Replace ft 108 20,000 6,000 3,000 2,000 40,000
F248 Along Wallowbrook Place from Calcutta Drive (end of cul-de-sac) 6 200{Replace ft 108 521,000 57,000 4,000 $3,000 540,000
F249 Along Spyglass Way from Champion Drive (end of cul-de-sac) 6 300|Replace ft 108 24,000 8,000 4,000 3,000 40,000
F25 Along Valencia Street from Lemon Street (end of cul-de-sac) 6 600|Replace ft 108 561,000 19,000 $10,000 57,000 $100,000
F250 Along Earlyround Drive from Champion Drive (end of cul-de-sac) 6 500|Replace ft 108 45,000 14,000 7,000 5,000 80,000
F251 Along Calcutta Drive from Champion Drive (end of cul-de-sac) 6 500(Parallel ft 108 554,000 17,000 9,000 56,000 $90,000
F252 Along Big Buck Court from Pretty Doe Drive (end of cul-de-sac) 6 200|Replace ft 108 22,000 7,000 4,000 3,000 40,000
F253 Along Running Bear Circle from Golden Gate Drive (end of cul-de-sac) 6 200{Replace ft 108 518,000 56,000 3,000 52,000 $30,000
F254 Along Chip Way from Sky Link Drive (end of cul-de-sac) 6 300|Replace ft 108 27,000 9,000 5,000 3,000 50,000
F256 From Early Round Drive towards Railroad Canyon Road parallel to existing 6-inch pipeline 6 900(Parallel ft 108 591,000 28,000 514,000 $10,000 150,000
F257 Along Railroad Canyon Road from Canyon Lake Drive 8 500|Parallel ft 124 61,000 19,000 10,000 7,000 100,000
F258 From Railroad Canyon Road, parallel to existing 6-inch pipeline 6 300|Parallel ft 108 528,000 $9,000 5,000 53,000 550,000
F259 Along Burning Tree Drive from Pyramid Point Drive (end of cul-de-sac) 6 500|Parallel ft 108 46,000 14,000 7,000 5,000 80,000
F26 Along Gaucho Road from El Dorado Road (end of cul-de-sac) 6 500{Replace ft 108 552,000 16,000 8,000 56,000 590,000
F260 Along Burning Tree Drive from Pyramid Point Drive to Canyon Lake Drive 6 400|Parallel ft 108 37,000 12,000 6,000 4,000 60,000
F261 Along Pheasant Drive from Gray Fox Drive (end of cul-de-sac) 6 1,300|Parallel ft 108 $135,000 41,000 $21,000 $14,000 $220,000
F262 Along Pauma Place from Blue Bird Drive (end of cul-de-sac) 6 300|Parallel ft 108 27,000 9,000 5,000 3,000 50,000
F264 Install 6-inch pipeline parallel to existing 6-inch pipeline 6 200(Parallel ft 108 515,000 55,000 3,000 52,000 530,000
F265 Along Como Street from Central Street 6 300|Replace ft 108 23,000 7,000 4,000 3,000 40,000
F266 Along Como Street from Central Street to Gruwell Street 8 1,400 |Replace ft 124 $164,000 $50,000 $25,000 $17,000 $260,000
F267 Replace existing 4-inch pipeline from Baxter Road 6 500|Replace ft $108 44,000 $14,000 57,000 5,000 $70,000
F268 Along Bilton Way from Bryant Street (end of cul-de-sac) 6 600|Parallel ft $108 59,000 $18,000 $9,000 6,000 $100,000
F269 Along Griffith Lane from Bryant Street (end of cul-de-sac) 6 500|Parallel ft $108 45,000 $14,000 $7,000 5,000 $80,000
F27 Along El Dorado Road from Monterrey Road to Charro Road 6 1,400 |Replace ft $108 $142,000 $43,000 $22,000 $15,000 $230,000
F270 Along Hallie Street from Bryant Street (end of cul-de-sac) 6 600|Parallel ft 108 59,000 18,000 9,000 6,000 100,000
F271 From Beecher Street - south of Beechcraft Way and north of Bryant Street (end of cul-de-sac) 6 500|Parallel ft $108 53,000 $16,000 $8,000 6,000 90,000
F272 From Beecher Street along Beechcraft Way (end of cul-de-sac) 6 500|Parallel ft 108 47,000 15,000 8,000 5,000 80,000
F273 Along Guffy Lane from Beecher Street to Mission Trail 6 1,300|Parallel ft $108 $135,000 41,000 21,000 514,000 $220,000
F28 Along Lime Street from Orchard Street (end of cul-de-sac) 6 1,000{Replace ft 108 106,000 32,000 16,000 11,000 170,000
F29 Along Los Coyotes Road from El Niguel Road (end of cul-de-sac) 6 800|Replace ft $108 $77,000 $24,000 12,000 8,000 $130,000
F3 Replace existing 4-inch pipeline 6 100|Replace ft 108 $8,000 $3,000 $2,000 1,000 $20,000
F30 Along Loma Road from El Niguel Road (end of cul-de-sac) 6 700{Replace ft 5108 67,000 21,000 $11,000 7,000 $110,000
F31 Along Dusty Lane Court from Maitri Road (end of cul-de-sac) 6 400|Replace ft 108 38,000 12,000 $6,000 4,000 $60,000
Install 6-inch pipeline between existing 6-inch pipeline and existing 21-inch pipeline along Lake Street between Mountain Street and
F32 Running Deer Road 6 100(New ft 108 $2,000 $1,000 $1,000 1,000 $10,000
F33 Along Monterey Street from Machado Street to Ponderosa Street 6 700|Parallel ft 5108 68,000 521,000 11,000 7,000 110,000
F34 Along Honeydew Lane from Vine Street (end of cul-de-sac) 6 700|Replace ft 108 72,000 22,000 11,000 8,000 120,000
F35 Along Walnut Drive from Fraser Street to Baza Street 12 500|Parallel ft 156 66,000 520,000 10,000 7,000 110,000
F36 Along Highway 74 from Joy Street to Walnut Drive 16 1,400|Parallel ft 192 $253,000 76,000 38,000 $26,000 400,000
F37 Along Vail Street from Grand Avenue (end of cul-de-sac) 6 600 |Parallel ft $108 $55,000 517,000 $9,000 $6,000 $90,000
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F38 Replace existing pipeline at Grand Avenue 6 400|Replace ft 108 34,000 11,000 6,000 4,000 60,000
F39 Replace existing pipeline at Grand Avenue 6 300{Replace ft 108 $32,000 10,000 5,000 54,000 $60,000
F4 From Joy Street along Quail Drive (end of cul-de-sac) 12 1,300|Parallel ft 156 $197,000 60,000 30,000 $20,000 310,000
F40 From Grand Avenue along Gamel Way (end of cul-de-sac) 6 600|Replace ft 108 $62,000 19,000 510,000 57,000 100,000
F41 From Borchard Road along Willsie Drive ( end of cul-de-sac) 6 400|Replace ft 108 42,000 13,000 7,000 5,000 70,000
F42 From Grand Avenue along Marvella Lane (end of cul-de-sac) 6 600|Replace ft 108 $55,000 17,000 9,000 56,000 590,000
F43 From Grand Avenue along Kathryn Way (end of cul-de-sac) 6 700|Replace ft 108 71,000 22,000 11,000 8,000 120,000
F44 Along Lawson Road between Gum Tree Drive and Temescal Canyon Road 6 2,400(Parallel ft 108 $257,000 78,000 $39,000 $26,000 400,000
F47 From Wildomar Road along Victorian Lane (end of cul-de-sac) 6 500|Replace ft 108 44,000 14,000 7,000 5,000 70,000
F48 From Wildomar Road along Lewis Street (end of cul-de-sac) 6 500|Replace ft 108 548,000 15,000 8,000 55,000 $80,000
F49 From Hunt Road to Beazley Lane parallel to existing 6-inch piperline 12 1,200|Parallel ft 156 $178,000 54,000 27,000 $18,000 280,000
F5 From Quail Drive along Nashland Avenue (end of cul-de-sac) 6 700|Parallel ft 108 575,000 23,000 512,000 58,000 120,000
F50 From Gum Tree Drive to Beazley Lane, parallel to existing 6-inch pipeline 8 800|Parallel ft 124 89,000 27,000 14,000 9,000 140,000
F51 From Hunt Road parallel to existing 6-inch piperline 8 300|Parallel ft 124 $35,000 11,000 $6,000 54,000 $60,000
F52 From Hunt Road along Lawson Road (end of cul-de-sac) 8 2,600|Replace ft 124 317,000 96,000 48,000 32,000 500,000
F53 Along Wildomar Road from Olive Street to Lewis Street 8 1,800(|Parallel ft 124 216,000 65,000 $33,000 22,000 340,000
F54 Along Lawson Road between Hunt Road and Beazley Lane 12 900(Parallel ft 156 140,000 42,000 21,000 14,000 220,000
F55 Along Lawson Road from Beazley Lane to Gum Tree Drive 8 1,100|Parallel ft 124 130,000 39,000 520,000 13,000 210,000
F56 From Olive Street along Mesa Drive (end of cul-de-sac) 6 200|Replace ft 108 $19,000 $6,000 $3,000 $2,000 $30,000
F57 From Lawson Road along Patspoint Drive (end of cul-de-sac) 6 1,600|Replace ft 108 166,000 50,000 525,000 17,000 260,000
F58 From Mariposa Road along Mission Trall 10 800|Parallel ft 135 106,000 32,000 $16,000 11,000 170,000
F59 Along Malaga Road from Wildomar Road to Valley View Avenue 8 500|Parallel ft 124 551,000 16,000 8,000 56,000 590,000
F6 From Linnet Drive along Oriole Court (end of cul-de-sac) 6 200(Parallel ft 108 21,000 $7,000 4,000 3,000 40,000
F60 Paralle; existing connection at Malaga Road and Valley View Street 6 400|Parallel ft 108 539,000 12,000 6,000 54,000 570,000
F61 Serving commerical establishment at Campbell Street and Mission Trail 8 900|Replace ft 124 $101,000 31,000 $16,000 $11,000 $160,000
F62 Along Hunt Road from Knabe Street to Lawson Road 6 300|Parallel ft 108 $33,000 10,000 $5,000 $4,000 $60,000
F63 Along Warm Springs Drive from Gum Tree Drive to Glen vy Road 16 4,000|Parallel ft 192 $768,000 $231,000 $116,000 $77,000 $1,200,000
F64 From Warm Springs Drive along Gum Tree Drive to existing 6-inch pipeline 6 700(Parallel ft 108 $68,000 21,000 511,000 $7,000 110,000
F65 From Fair Weather Drive along Skippers Way Drive (end of cul-de-sac) 6 1,100|Parallel ft 108 $118,000 36,000 18,000 $12,000 190,000
F67 Replace 6-inch pipeline along Golden Pheasant Lane and Temecky Way 6 100|Replace ft 108 $2,000 1,000 $1,000 1,000 10,000
F68 Replace 4-inch pipeline along Golden Pheasant Lane and Temecky Way 12 100|Replace ft $156 $11,000 4,000 $2,000 2,000 20,000
F69 Install 12-inch pipeline at George Avenue and La Estrella Street 12 100|New ft $156 $8,000 3,000 $2,000 1,000 20,000
F7 From Grand Avenue along Evergreen Street (end of cul-de-sac) 8 800|Replace ft 5124 $100,000 $30,000 $15,000 $10,000 $160,000
F73 Along EIm Street from Grand Avenue to Austin Street 12 400|Replace ft $156 57,000 $18,000 $9,000 6,000 90,000
F74 Along Dunn Street between Central Avenue and EIm Street 6 500|Replace ft 108 53,000 16,000 8,000 6,000 90,000
F75 Along Penrose Street from Darby Street (end of cul-de-sac) 6 300|Replace ft $108 26,000 $8,000 $4,000 3,000 50,000
F76 Along lllinois Street between Central Avenue and Elm Street 6 400|Parallel ft 108 44,000 14,000 7,000 5,000 70,000
F77 From Palomar Street along Lone Lane, Durkee Lane, and Jensen Lane 6 1,500|Parallel ft $108 $160,000 $48,000 24,000 $16,000 $250,000
F78 Along Union Street between Bryant Street and Webb Drive 6 700|Parallel ft 108 71,000 22,000 11,000 8,000 120,000
F79 Along Robert Street from Grand Avenue (end of cul-de-sac) 6 600|Replace ft $108 62,000 $19,000 10,000 7,000 $100,000
F8 Along Buena Vista street between Grand Avenue and Glenneta Way 8 500(Replace ft 124 62,000 19,000 10,000 7,000 100,000
F80 From Grand Avenue along Danny Lane (end of cul-de-sac) 6 500{Replace ft 5108 54,000 517,000 59,000 6,000 $90,000
F81 From Grand Avenue along Richard Street (end of cul-de-sac) 6 600|Replace ft 108 58,000 18,000 9,000 6,000 100,000
F82 From Laguna Avenue along Jameson Street (end of cul-de-sac) 6 900(Replace ft 5108 95,000 $29,000 15,000 510,000 $5150,000
F83 Along Highway 74 from Grand Avenue to Laguna Avenue 8 900(Parallel ft 124 $107,000 33,000 17,000 11,000 170,000
F84 Along Darnell Drive from Kenwood Court to Dreycott Way 6 800(Replace ft 5108 $79,000 524,000 12,000 $8,000 $5130,000
F85 Along Westlong Street from Laguna Avenue (end of cul-de-sac) 8 1,200|Replace ft 124 148,000 45,000 23,000 15,000 240,000
F86 Along Sylvester Road from Mission Trail to Lakeview Terrace 6 1,100|Replace ft 5108 117,000 $36,000 18,000 512,000 190,000
F87 Along Serenity Lane from Westlong Street to Washington Street and along Washington Street (end of cul-de-sac) 6 500(Replace ft 108 53,000 16,000 $8,000 6,000 $90,000
F88 Along West Lynn Way from Dreycott Way to Darnell Drive 6 800(Replace ft 5108 82,000 525,000 $13,000 9,000 $130,000
F89 Along Kingsway Drive from Darnell Drive 6 300(Replace ft 108 29,000 $9,000 5,000 3,000 50,000
F9 From Buena Vista Street along Glenneta Way (end of cul-de-sac) 6 500(Replace ft 5108 44,000 514,000 57,000 5,000 70,000
F90 Along Mesa Drive from Muscatel Road to Olive Street 6 800|Replace ft 108 80,000 24,000 $12,000 8,000 $130,000
FI1 From Lancashire Drive to Sherwood Drive (end of cul-de-sac) 6 600|Parallel ft 5108 56,000 517,000 $9,000 6,000 $90,000
F92 Along Friartuck Way from Nottingham Street to Lancashire Drive 6 700|Replace ft 108 71,000 22,000 $11,000 8,000 $120,000
F93 Along Lakeview Terrace from Mountain View Avenue to Muscatel Road 6 400|New ft 5108 34,000 511,000 $6,000 4,000 $60,000
F94 Along Mandaville Way from Nottingham Street to Lancashire Drive 6 900|Parallel ft 108 88,000 27,000 14,000 9,000 140,000
F95 Along Crescent Avenue between Elberta Road and Sedco Boulevard 8 1,400|Parallel ft 124 $169,000 551,000 26,000 $17,000 $270,000
F96 Along Victoria Brook Lane between Grand Avenue and Lancashire Drive 6 400|Replace ft 108 $39,000 12,000 $6,000 $4,000 $70,000
From Amber Lane along Amberwood Court (end of cul-de-sac), From Amber Lane along Lake Crest Drive (end of cul-de-sac), and from

F97 Amber Lane from Lake Crest Drive to Amberwood Court 6 1,100(Parallel ft 108 $119,000 36,000 $18,000 $12,000 $190,000
F99 From Garfield St along Cleveland Court (end of cul-de-sac) 6 500(Replace ft 5108 49,000 515,000 $8,000 5,000 $80,000
F282 Along Rodeo Road from Calle Grande to Los Pinos Road 6 700|Replace ft 108 75,000 23,000 $12,000 8,000 $120,000
F283 Along Dogie Place from Stampede Way 6 300(Replace ft 5108 23,000 $7,000 54,000 3,000 40,000
F284 Along Charro Road from El Dorado Road (end of cul-de-sac) 6 400|Replace ft 108 38,000 12,000 $6,000 4,000 60,000
F285 Along EIm Street from Walnut Street to Hammack Avenue 6 800|Replace ft 5108 86,000 526,000 13,000 9,000 5140,000
F286 Along Garfield Road from Jarvis Street to Robert Street 6 700|Replace ft 108 73,000 22,000 11,000 8,000 120,000
F287 Along Robert Street from Garfield Road (end of cul-de-sac) 6 200(Replace ft 5108 21,000 7,000 54,000 3,000 40,000
F288 Along Harley Davidson Alley from Garner Road (end of cul-de-sac) 6 200|Parallel ft 108 20,000 6,000 3,000 2,000 40,000

Total $20,204,000 $6,186,000 $3,160,000 $2,143,000 $32,770,000






