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SECTIONONE Introduction

1.1 BACKGROUND AND PURPOSE

The genesis for the Mission Springs Water District (MSWD), located in Desert Hot Springs,
Cdliforniais a water well that was dug in the Desert Hot Springs area in or around 1913. Over
the next ten years, this well was subsequently lost or abandoned, and in the 1920s, a homesteader
named Bill Anderson dug and drilled a new well to the depth of 170 feet. This well provided a
steady and quality source of water. In 1933, L.W. Coffee, with the help of Earl Howard, a local
well driller, drilled a new well at the Anderson Well site to a depth of 333 feet to meet the
increased water supply needs of the area. This well provided the needed resources to begin
development of the local area. Development continued to increase, and by 1940, a water
distribution system was established to deliver water to various properties. Growth in the 1940s
led to the development of the Old Mutual Water Company to provide groundwater to the
community of Desert Hot Springs, California. In May 1948, the Old Mutual Water Company
was incorporated into the Desert Hot Springs Water Company (DHSWC). In 1953, the Desert
Hot Springs County Water District (DHSCWD) purchased the DHSWC and in 1987 renamed it
the Mission Springs Water Digtrict to symbolize and reflect the fact that the local water supply
source is from the Mission Creek Groundwater Sub-basin via deep wells.

The population growth in and around the Desert Hot Springs area has continued to increase at
varying rates over the years. In 1953, the MSWD water system provided service to 504
customers that encompassed approximately one square mile. In 2004, the MSWD water system
has grown to include over 9,600 customers covering approximately 135 sguare miles. Today,
MSWD water supply and distribution system includes three separate and distinct water supply
and distribution systems (Figure 1-1) with the largest of these three systems serving the
community of Desert Hot Springs and surrounding communities including West Garnet, located
south of Interstate 10 (1-10) and West of Indian Avenue, and North Palm Springs. The two
smaller systems; Palm Springs Crest System and West Pam Springs Village System, are located
approximately 5 miles west of Desert Hot Springs. These two communities are located on the
north side of 1-10 abutting the Morongo Indian Reservation.

The MSWD has and is experiencing very rapid population growth particularly over the last 5
years. This trend is expected to continue into the foreseeable future and therefore planning for
new water supply will be very critica. MSWD has for many years recognized the need to
properly plan and implement improvements to meet existing and future domestic water needs but
in conjunction, provide and enhance water distribution system facilities that will maintain their
function during seismic events. The purpose for this comprehensive water system master plan is
to build on the previous water resources planning efforts commissioned by the MSWD to address
the District’s current and future water supply, treatment, and distribution system needs over the
next 25 years. This document will also provide support to MSWD to update their 2000 Urban
Water Management Planning Act of 1983 (AB 797).

1.2 SCOPE

Funding for the preparation of this water system master plan (WMP) was made possible in part
by a FY 2004 Energy and Water Appropriations Bill that included planning and technical
assisance through the Water Resources Development Act (WRDA) Section 219(23)
Environmental Infrastructure Grant Program. The U.S. Army Corps of Engineers (USACE) is
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assisting the MSWD in the preparation of this WMP. The USACE retained URS Corporation
(URS), through Contract DACWO09-03-D-0016 to conduct an evaluation of the existing water
system and to prepare a comprehensive master plan that will address the District’s needs over the
next 25 years. The comprehensive water system master plan goals and objectives are to:

a. Review and update population projects incorporating local/regional land use plans for a 25-
year planning horizon period.

b. Review and update domestic water requirements based on historical water use and
incorporating possible water conservation strategies.

c. Evauate the need for additional water supplies to meet current and future water demands,
including the importation of water from outside MSWD.

d. Evaluate water quality issues identified in other reportsto determine current and future water
treatment requirements.

e. Update an existing hydraulic model (H20net) of MSWD water supply and distribution
system and calibrate the model using flow measurements taken from selected MSWD fire
hydrants.

f. Conduct an evaluation of the exising water distribution system utilizing the calibrated
hydraulic modeling software.

g. Evaluate existing water distribution system facilities to meet the current and projected 25-
year Maximum Day water demands plus fire flow requirements and identify improvements
(2010, 2015, 2020, and 2025) to address deficiencies.

h. Evaluate the seismic reliability of existing water facilities and recommend improvements for
increasing the reliability of the system to remain operational after a seismic event.

i. Prepare a 20-year System Improvement Plan in 5-year increments that identifies
improvements and related costs for recommended water supply and distribution facilities.

1.3  PREVIOUS REPORTS AND REFERENCES

URS would like to acknowledge the tremendous support and collaboration from MSWD staff in
the preparation of this Comprehensive Water Master Plan report. In preparing this report, URS
utilized the following previous reports and references.

§ A Ste-condition Map for Caliofrnia Based on Geology and Shear-Wave Vel ocity, Wills,
Petersen, Bryant, Reichle, Saucedo, Tan, Taylor, and Treiman, BSSA, vol,. 90, no. 6, Part
B, pp 187-208, 2002.

§ Coachella Valley cities and Census Tracts—1990 and 2000 Census Data, US Census
Bureau, May 2005.

§ Coachdla Valley Groundwater Basin, Mission Creek Subbasin, California Groundwater
Bulletin 118, California Department of Water Resources, February 27.2004.
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§ Coachdla Valley Investigation, Bulletin No. 108, California Department of Water
Resources, July, 1964.

§ Coachella Valley Water Management Plan, CoachellaValley Water District., September
2002.

§ County of Riverside General Plan: Western Coachella Valley Area Plan, Riverside
County, October 2003.

§ Demographic Estimates, California Department of Finance,
http://www.dof.ca.gov/HTML/DEM OGRA P/repndat.htm, May 2005.

§ Documentation for the 2002 Update to the National Seismic Hazard Maps, Frankel,
Petersen, Mudler, Haller, Wheeler, Leyendecker, Wesson, Marmsen, Cramer, Perkins,
and Rukstales, USGS OFR 02-420, 2002

§ Efficient Landscaping Guidelines, Mission Springs Water District, December 2004.

§ Evaluation of Ground-Water Flow and Transport Model of the Upper Coachella Valley,
California, U.S. Geological Survey, Eric G. Reichard and J. Kevin Meadows, Water
Resources Investigation Report 91-4142, 1992.

§ Final Hydrogeologic Evaluation, Well Sting, and Recharge Potential Feasibility Study-
Mission Creek Groundwater Subbasin Riverside County, California, Richard G. Slade &
Associates, May 2000.

§ GISFiles of Alquist-Priolo Earthquake Fault Zones, 2002

§ Ground Water Storage, Movement, and Quality Data, San Gorgonio Pass Water Agency,
California Department of Water Resources, September 1987.

§ Groundwater Recharge Potential within Mission Creek Subbasin, Krieger & Stewart,
Incorporated, November 1980.

§ Hydrogeologic Evaluation, Well Sting, and Recharge Potential Feasbility Sudy,
Mission Creek Groundwater Subbasin, Riverside County, California, Richard C. Slade &
Associates LLC, May 2000.

§ Hydrogeologic Investigation-Mission Creek Subbasin within the Desert Hot Springs
county Water District, Geotechnical Consultants, Inc, November, 1979.

§ Master Sewer Plan, prepared for Mission Springs Water District, Albert A. Webb
Associates, March 2001.

§ Mission Springs Water District Water Master Plan, ASL Consulting Engineers, May
2000.

§ Mission Springs Water District, Urban Water Management Plan, MSWD, 2000.
§ MSWD Water System Computer Model Report, ASL Consulting Engineers, May 2000.

§ Palm Springs Unified School District School Facilities Planning Board Sudy Session,
David Taussig and Associates, Inc., May 2005.

§ Personal Communication, Bruce Peshoff, Planning Works, consultant to the City of
Desert Hot Springs, May 2005.
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§ Personal Communication, Ed Kibby, Executive Director, Building Industry Association,
Desert Chapter, May 2005.

8 Personal Communication, James Sullivan, Director of Environmental Resources,
Coachella Valley Association of Governments, May 2005.

§ Personal Communication, Julia Fernandez and Robert Robinson, Coachella Valley Water
District, May 2005.

§ Personal Communication, Kristie Porter, Director of Business Development, Coachella
Valley Economic Partnership, May 2005.

§ Personal Communication, Lane Sarasohn and Y vonne Parks. Desert Hot Springs
Chamber of Commerce, May 2005.

§ Personal Communication, Larry Grafton, Planning Manager, City of Desert Hot Springs,
May 2005.

§ Personal Communication, Southern California Association of Governments Forecasting
Group, May 2005.

§ Personal Communication—Demographic projections for the Eastern and Western
Municipal Water Districts, Warren Teitz, Metropolitan Water District, Riverside County,
May 2005.

§ Personal Communications, Fred Adjarian, Brent Gray and Wayne Nielson, Mission
Springs Water District, May 2005.

§ Preliminary Water Balance for the Mission Creek Groundwater Sub-Basin, Psomas, June
2004.

§ USCensus Tract Level Demographic and Economic Forecasts—2000 through 2030,
Coachella Valley, Southern California Association of Governments, May 2005.

§ Water and Sewer Rate and Connection Fee Sudy for Mission Springs Water District,
RW Beck, April 2004.

§ Water Conservation Master Plan, Mission Springs Water District, September 2004.

§ Water Supply & Development—User’s Guide to California Statutes including SB 221 &
B 610, McCormick, Kidman, & Behrens, 2002.

§ Water use and service connection data—1991 through 2005, Mission Springs Water
District, Wayne Nielson, May 2005.
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1.4 ABBREVIATIONS

The following are the abbreviations that are used in this report:

AAD
ac-ft
CDHS
CGS
CIP
CvwD
DHS
DHSCWD
DHSWC
DWA
EPS
ft

g
gpcd
gpm
GTC

HE
ICI
MCL
MD
MFR
mg
mgd
MH
mdl
MSWD
MWD

prv
psi
SCE
SFR
SWP
URS
USACE
USBR
USEPA
USGS
UWMP
WMP
MDD
MHD

Annual Average Day

acre-feet

California Department of Health Services
State of California Geologic Survey
Capita Improvement Program
CoachellaValley Water District

Desert Hot Springs

Desert Hot Springs County Water Didtrict
Desert Hot Springs Water Company
Desert Water Agency

Extended Period Simulation

feet

gravity

gallons per capita per day

gallons per minute

Harvey Economics
Industrial-Commercial-Ingtitutional
Maximum Contaminant Level

Maximum Day

Multi-family Residential

million gallons

million gallons per day

Maximum Hour

mean sea level

Mission Springs Water District
Metropolitan Water District (of California)
Peak Ground Acceleration
pressure-reducing valve

pounds per square inch

Southern California Edison

Single-family Residential

State Water Project

URS Corporation

United States Army Corps of Engineers
United States Bureau of Reclamation
United States Environmental Protection Agency
United States Geological Survey

Urban Water Management Plan

Water Magter Plan

Maximum Day Demand

Maximum Hour Demand (a.k.a. Peak Hour Demand)
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1.5 ELEVATION DATUM
All elevations referred to in this report are based on USGS datum.
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2.1 INTRODUCTION

The MSWD has and is experiencing very rapid population growth particularly over the last 5
years. Thistrend is expected to continue into the foreseeable future and therefore planning for
new water supply and distribution facilities will be very critical. MSWD has for many years
recognized the need to properly plan and implement improvements to meet existing and future
domestic water needs but in conjunction, provide and enhance water distribution system facilities
that will maintain their functionality during seismic events. The purpose for this comprehensive
water system master plan isto build on previous water resources planning efforts commissioned
by the MSWD to address the District’s current and future water supply, treatment, and
distribution system needs over the next 20 years. This document will also provide support to
MSWD to update their 2000 Urban Water Management Planning Act of 1983 (AB 797).

This section provides a summary of URS findings and recommendations to meet MSWD water
supply and distribution systems needs over the next 20 years. Specifically, our findings and
recommendations are contained within the following categories and are further discussed below.

Customers and Population,

Water Requirements,

Water Supplies,

Water Digribution System Analysis,

Water Digribution System | mprovement Plan, and

Capital | mprovement Program.

2.2 CUSTOMERS AND POPULATION

Growth in population and housing has been significant across the Coachella Valley over the past
15 years. Growth in the more established City of Palm Springs was slower, as build out in that
community is near, and land prices have become relatively higher than in the rest of the Valley.
Growth was most rapid in the eastern Valley cities of Cathedral City, Palm Desert and Indio,
while growth was slower in the smaller and more expensive communities of Indian Wells and
Rancho Mirage. Growth in the Valley was slowest in the furthest east city of Coachella and the
furthest west and north city of DHS. Experts and community members expect that asthe fast-
growing communities from the 90s and early 2000s approach build out and experience higher
land prices, growth is expected to spillover more significantly into Coachella and DHS over the
next 15 years.

Summary data on historical beginning of year service connections for the District-wide total are
presented in Table 2-1. SFR service connections across the District have increased by about 235
per year between 1991 and 2000 and by 480 per year from 2000 through 2005; recent growth has
increased notably. MFR and commercial service connections showed much slower growth and
comprise only about 9 percent of connections by 2005. Other service connections steadily rose
over this same time period as demand for schools, irrigation and tract construction water
increased with growth in SFR connections.
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Table2-1
Annual Service Connectionsfor the District-wide Total, 1991 to 2005

Y ear SFR MFR Commercial Other Total

1991 5,595 578 244 108 6,525
1992 5,803 599 257 175 6,834
1993 6,048 618 259 131 7,056
1994 6,431 651 273 139 7,494
1995 6,362 602 256 125 7,345
1996 6,347 614 260 135 7,356
1997 6,341 602 258 132 7,333
1998 6,298 595 256 148 7,297
1999 6,359 601 262 161 7,383
2000 6,464 605 308 168 7,545
2001 6,584 614 269 187 7,654
2002 6,700 616 276 179 7,771
2003 7,008 618 281 192 8,099
2004 7,543 620 280 217 8,660
2005 8,883 627 284 262 10,056

Sourcee  MSWD data, 2005.

Growth in SFR and other service connections for the District-wide total has been substantial and
accelerating across the District but primarily in the MSWD system over the past 15 years.
Growth in MFR and commercial service connections has been much slower as demand for that
type of housing and the commercial servicesto meet residential growth has been limited.
Experts, developers and community members expect that demand for additional SFR service
connections and the commercial services and other water uses, such asirrigation and tract
construction water, will increase dramatically over the next 15 years.

Growth patterns in MSWD are changing rapidly. MSWD added about 230 SFR service
connections per year from 1991 through 2005, and about 500 per year from 2000 through 2005.
The DHS Planning Department and MSWD report that developers plan to construct about 12,300
new single-family homes over the next 10 to 15 years, equating to an annual growth rate of
between 820 and 1,230 new SFR service connections. Neither DHS nor MSWD has experienced
such alevel of growth before, but historical precedent in the Coachella Valley indicatesthat it is
supportable. La Quinta, for example, added nearly 1,150 new housing units per year from 2000
through 2005. There remains some uncertainty as to whether this level of development is feasible
in MSWD, asthere is no historic precedent for it, and the market for developments like many of
those proposed in their particular locations (some far from DHS city center) are untested. The
next five years of intense development will reveal much about this area’ s true growth potential.

For forecasts of both service connections and water usage in MSWD, HE developed two
scenarios: a baseline growth scenario that assumes all proposed SFR development as of May
2005 will occur by 2020, at arate of roughly 820 new homes per year; and a second, high growth
scenario that assumes this same level of SFR development will occur in only 10 years, by 2015,
or a arate of 1,230 new homes per year. These scenarios incorporate both new tract
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development and infill construction as proposed by developers. HE assumed that growth would
occur at a constant absolute rate over theinitial 10 to 15 year building period.

Historical precedent suggests that these levels of growth are possible but not sustainable over the
long term as DHS approaches limitations of available land, infill development build out and
higher land costs that discourage such rapid growth. Uncertainty about SFR growth also
increases further out in time. HE adopted the assumptions that MSWD’s growth rate in SFR
service connections will drop to 25 percent of the initial rate of growth in the baseline scenario
and to 50 percent of the initial rate of growth in the high growth scenario. HE did not forecast
future MFR, commercial or other types of service connections for this study. HE' s baseline
forecasts of SFR service connections for the District-wide total are presented in Table 2-2.

Table2-2

Projected SFR Connectionsand Population for Baseline Scenario, 2005 to 2035

Y ear SFR Service Connections Population
2005 9,140 23,000
2010 13,200 31,000
2015 17,300 39,000
2020 21,400 48,000
2025 22,400 50,000
2030 23,400 52,000
2035 24,400 54,000

Sour ce: Harvey Economics, 2005

HE’s high growth forecasts of SFR service connections for the District-wide Total are presented
in Table 2-3 below.

Table2-3
Projected SFR Service Connections, High Growth Scenario, 2005 to 2035
Y ear SFR Service Connections Population
2005 9,140 23,000
2010 15,300 35,000
2015 21,500 48,000
2020 24,600 54,000
2025 27,700 61,000
2030 30,800 67,000
2035 33,900 73,000

Sour ce: Harvey Economics, 2005

HE projects that in the high growth scenario, MSWD will add roughly 1,230 new SFR service
connections per year from 2005 through 2015 followed by about 620 new connections per year
from 2015 through 2035. Again, most new development will occur on the fringes of the
developed parts of DHS, namely in the northeast and northwest corners of the city. HE
incorporates these overall baseline and high growth forecasts of SFR service connections into its

URS 23



SECTIONTWO Summary of Findings and Recommendations

water demand projections and sets forth a geographical pattern to this development and water
demands in its small area water demand forecasts in Section 4 of this report.

For forecasts of both service connections and water usage in MSWD, HE developed two
scenarios: a baseline growth scenario that assumes all proposed residential development as of
May 2005 will occur by 2020, or roughly 820 new homes per year; and a second, high growth
scenario that assumes this same level of development will occur inonly 10 years, by 2015, or
1,230 new homes per year. These scenarios incorporate both new tract development and infill
construction as proposed by developers. HE assumed that growth would occur a a constant,
absolute number each year over the initial 10 to 15 year building period.

Historical precedent suggests that these levels of growth are possible but not sustainable over the
long term as DHS approaches limitations of available land, infill development build out, and
higher land costs that discourage such rapid growth. This long-term slowdown is not related to
cyclicality, which is smoothed out in long term forecasting, but rather diminished capacity for
growth. HE adopted the assumptions that MSWD'’s growth rate in single-family residential
service connections will drop to 25 percent of the initial rate of growth in the baseline scenario
and to 50 percent of the initial rate of growth in the high growth scenario. These two scenarios
resulted in average annual growth rates of 510 and 825 new SFR service connections per year,
respectively, from 2005 through 2035.

2.3  WATER REQUIREMENTS

MSWD has experienced significant growth in water use across the District since 1991. The
District’s annual usage has increased by more than 4,000 acre-feet from 1991 to 2005 as MSWD
added more than 3,500 SFR service connections during that period.

In 2004, MSWD adopted two major conservation policy statements. a water conservation master
plan and water efficient landscaping guidelines. The water conservation master plan identifies
several key areas in which MSWD will pursue more efficient water use practices, namely:
efficient landscaping guidelines (adopted three months after the master plan); efficient
landscaping requirements for new development; landscape education center and xeriscape
demonstration garden; efficient landscaping incentives; conservation education programsin
schools, community and bimonthly billing information; tiered water pricing that encourages
conservation; updated water shortage ordinance; water audits for the largest users; and rebates
for water efficient plumbing fixtures. The District intends to strongly pursue these conservation
measures over the coming years; therefore, HE adopted alower average water use factor
(described below) for SFR service connections to reflect those future water savings.

HE analyzed the District’s unaccounted-for-water, as well, and determined that from 1999
through 2005, the proportion of total demand estimated to be unaccounted-for-water had risen,
from about 8 percent in 1999 to 11 percent in 2005. HE adopted a 10 percent unaccounted-for-
water use factor for 2005 that will drop to 8 percent by 2010 through 2035 as MSWD
aggressively invests in significant capital improvements as a part of this master planning process.
HE applied this loss factor to total metered water demands from all sectors to derive MSWD's
total water demands for each year through 2035. Inits water conservation master plan, MSWD
has identified several important operational improvements that will lead to savings of
unaccounted-for-water, namely: better infrastructure operations and maintenance, including leak
detection and repairs, metering and meter replacement, system flushing, tank cleaning and
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maintenance and valve maintenance and mapping; recycled water program for irrigation of large
spaces; and reclamation of highly mineralized groundwater.

HE evaluated MFR water usage with respect to planned MFR development within the District.
As of May 2005, developers had proposed 110 new MFR housing units, and HE applied similar
growth assumptions for MFR housing units as for SFR service connections. Under the baseline
scenario, developers will build all 110 MFR units by 2020, and then the growth rate will drop to
25 percent of that initial rate with another 30 MFR units by 2035. These 140 MFR units
represent an increase in MFR units within the Digtrict of about 7 percent, which HE assumed as
the increase in MFR water demands by 2035, applied in a straightline increase from 2005.

HE examined commercial and other water usage in relation to SFR water usage, which makes up
the majority of MSWD’s demand and which appears to drive these other two categories of water
use. From 1992 through 2005, commercial water use as a proportion of SFR water use held fairly
constant at around 16 percent. HE assumed commercial water demands will remain at this
proportion to SFR water demands through 2035 under both scenarios. From 1992 through 2005,
other water use as a proportion of SFR water use rose sowly, with some variation, from around
20 percent to over 30 percent. HE assumed that other water use as a proportion of SFR water use
will continue to rise slowly from 2005 through 2035 in a similar fashion, from 29 percent in
2005 to 31 percent in 2035, under both scenarios. By bringing together projections of future
SFR, MFR, commercial, and other water demands across the District and by then applying the
unaccounted-for-water use factor described above, HE completed its forecasts of total future
water demands for MSWD through 2035.

HE projected future SFR water use was based on information from MSWD and the DHS
Planning Department about new development in the DHS area, combined with the 520-gallons
per SFR service connection per day water usage factor. HE' s baseline scenario forecasts of water
use by category plustotal water demands, including unaccounted-for-water, for the District-wide
total are presented in Table 2-4 below.

Table2-4
Projected Basdline Scenario, Water Use by Category and Total Water Demands,
District-Wide Total, 2005 to 2035, in Acre-Feset per Year

Y ear SFR MFR/M obile Commercial Other Total Total with L osses
2005 5,300 1,500 800 1,500 9,100 10,100
2010 7,700 1,500 1,200 2,300 12,700 13,800
2015 10,100 1,600 1,600 3,000 16,300 17,700
2020 12,500 1,600 2,000 3,800 19,900 21,600
2025 13,000 1,600 2,100 3,900 20,600 22,400
2030 13,600 1,600 2,200 4,100 21,500 23,400
2035 14,200 1,600 2,300 4,400 22,500 24,500

Source:  Harvey Economics, 2005.

HE projects that under the baseline scenario, MSWD will realize more than 14,000 acre-feet of
additional water demands by 2035, including unaccounted-for-water, driven primarily by SFR
growth. Almost all the new SFR development and water demands will locate on the fringes of
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the developed parts of DHS, namely in the northeast and northwest corners of the city, including
the far northwest region that surrounds California Highway 62.

HE'’s high growth scenario projections of water use by category and total water demands,
including unaccounted-for-water, for the District-wide total are presented in Table 2-5 below.

Table2-5
Projected High Growth Scenario, Water Use by Category and Total Water Demands,

District-Wide Total, 2005 to 2035, in Acre-Feset per Year

Y ear SFR MFR/M obile Commercial Other Total Total with Losses
2005 5,300 1,500 800 1,500 9,100 10,100
2010 8,900 1,500 1,400 2,600 14,400 15,700
2015 12,500 1,500 2,000 3,700 19,700 21,400
2020 14,300 1,600 2,300 4,300 22,500 24,500
2025 16,100 1,600 2,600 4,900 25,200 27,400
2030 17,900 1,600 2,900 5,500 27,900 30,300
2035 19,700 1,700 3,200 6,000 30,600 33,300

Source:  Harvey Economics, 2005.

HE projects that under the high growth scenario, MSWD annual water demands will increase by
more than 23,000 acre-feet by 2035, including unaccounted-for-water, driven primarily by SFR
growth. Again, most of the new SFR development and water demands will locate on the fringes
of the developed parts of DHS, namely in the northeast and northwest corners of the city,
including the far northwest region that surrounds California Highway 62.

24  WATER SUPPLIES

2.4.1 Current Sources of Water Supply

The primary source of water supply for each of the three water systemsis groundwater obtained
through production wells. The MSWD Service area currently includes seven wells that supply
the MSWD System, with two additional wells being installed in 2005, and two wells each for the
Palm Springs Crest System and the West Palm Springs Village System. An emergency source of
water for MSWD is the Coachella Valley Water District (CVWD). MSWD currently has two
inter-connections with the CVWD that can be used to provide emergency water to the Main
System on a temporary and very limited basis.

A third source of water is obtained through an agreement between the Desert Water Agency
(DWA) and the Metropolitan Water District of Southern California(MWD) to exchange
Colorado River water for State Project Water (SWP) water. DWA obtains this water through a
turnout from the Colorado River Aqueduct and manages a recharge facility near the turnout that
enables the water (when it is available) to replenish the aquifer used by MSWD.
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2.4.2 Groundwater Withdrawals and Recharge

Regional groundwater levelsin the Mission Creek Sub-Basin have been declining since the early
1950s due to scarce annual precipitation and groundwater extractions, and numerous studies
have been undertaken to evaluate historical impacts and estimate likely future impacts to
groundwater levels in the sub-basin. Groundwater level dataindicate that since 1952,
groundwater levels have declined at arate of 0.5 to 1.5 feet per year. Multiple investigators,
considering different time periods, have estimated rates of overdrafting from the aquifer between
3,900 and 12,884 acre-feet per year. Slade (2000) calculated the loss of groundwater from the
sub-basin as 5,340 acre-feet per year between 1978 and 1997. This estimate was based on a
previous GTC (1979) report and an evaluation of historical water records for CVWD Well No.
3407, which showed a 1v2-foot-per-year decline in groundwater levels. Krieger and Stewart
(2005) used the Slade/GTC assumptions and more recent groundwater levels (1998 through
2004) to estimate an overdrafting rate of 9,700 acre-feet per year for the northwesterly three-
quarters of the sub-basin, and 12,884 acre-feet per year for the entire sub-basin.

Because of continued concerns over the consistent drop in groundwater levels, MSWD hired
Psomas to further evaluate the loss of groundwater in storage. In their study, Psomas (2004) used
two methods, which agreed well, to analyze groundwater levels in the Mission Creek Sub-Basin.
The Psomas study suggests that the Mission Creek Sub-Basin is being overdrafted at arate of
3,900-4,400 acre-feet per year. It should be noted that Psomas did not include any groundwater
recharge using imported water in its water balance calculation, such as the 4,700 acre-feet of
water that was recharged in November and December of 2002 via the Mission Creek recharge
facility. Psomas had concerns about the reliability of this source since it depends upon the
availability of water from MWD and the exchange agreement with DWA.

However, the most recent revision to the MSWD’ s Urban Water Management Plan (UWMP, or
Plan) (2006) recognizes the existence and operation of the MSWD'’ s groundwater recharge
facilities as an element of the basin wide groundwater system, helping to offset declines in basin
groundwater levels. Additionally, the Plan accounts for recharge from treated wastewater.

In view of the information contained in the various studies regarding capacity and actual storage
in the sub-basin, the current and anticipated rate of overdrafting from the sub-basin, and the
MSWD water management plan, it can be safely stated, the Mission Springs Sub-Basin wil
provide an adequate supply of groundwater into the distant future.

2.4.3 Future Annual System Requirements

Table 2-6 summarizesthe existing water supply of each water system and primary service zone
to the projected ADD and MDD for the years 2010, 2015, 2020, and 2025, quantifies either the
projected surplus or shortfall, and indicates the number of additional wells required to meet the
projected demands in each of the study years. This analysis indicates that MSWD will need 17
additional groundwater wells to provide supply capacity and reliability by 2025.
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Table 2-6

Comparison of Existing Water Supply Capacity vs. Projected MDD

2005 Supply

2005 Supply  Off Peak

Available

24-Hour Hour Supply 24-hr Mot Critical Number of
Well Projected Projected Continuous Pumping Pumpingw/o Surplusor  Additional
Supply Study ADD  MDD'  Pumping® Only®>  Largest Well*  Shortfall® wells
Zone Year (mgd) (mgd) (mgd) (mgd) (mgd) (mgd) Needed Comments
2010 13.79 27.58 23.29 17.47 n/a n/a 5 capacity varies
M é\II:/D 2015 1881 37.62 23.29 17.47 n/a n/a 6 capacity varies
Zones 2020  21.54 43.08 23.29 17.47 n/a n/a 3 capacity varies
2025 24.08 48.16 23.29 17.47 n/a n/a 2 capacity varies
Total Wells Needed 16
West Palm Springs Village System
Wells26 2010  0.14 0.29 0.53 0.42 0.20 -0.09 1 275 gpm well
& 26A 2015 019 0.38 0.53 0.42 0.20 -0.18 0
2020 0.21 0.43 0.53 0.42 0.20 -0.23 0
2025 0.24 0.48 0.53 0.42 0.20 -0.28 0
Total Wells Needed 1
Palm Springs Crest System
vg(el2|§§5 2010 007 014 1.06 0.84 0.27 0.13 0
2015 0.10 0.20 1.06 0.84 0.27 0.07 0
2020 0.11 0.21 1.06 0.84 0.27 0.06 0
2025 0.13 0.25 1.06 0.84 0.27 0.02 0
Total Wells Needed 0

Source: Demands provided by Harvey Economics, 2005 and Well Capacities based on pumping data provided by MSWD, 2005

1 MDD computed using the ADD and a multiplier of 2.0

2 24-Hour Pumping Available Supply computed by converting the measured pumping capacity from gpm to mgd.

3 Off-Peak Pumping is MSWD' s normal operating mode in which itswells are only operated during the electrical off-peak hours (18 hours
between 5:30 PM and 11:30 AM) as a cost-saving measure. Off-Peak Hour Pumping supply computed by multiplying the 24 hour pumping

capacity by theration of 19/24. .
4 24-Hour Pumping w/o Largest Well. Supply computed by subtracting the largest well capacity from the 24-hour continuous pumping supply.

5 The Most Critical Surplus (Available Supply exceeds Demand) or Shortfall (MDD exceeds Available Supply) is computed by subtracting the
MDD from each of the three pumping scenarios, and accounting for whether they are pumping either 18 hours or 24 hours. The largest surplus or
shortfall that is computed using these three cal culationsis shown.

6 24-Hour The number of required wells (if any) is computed by dividing the Most Critical Shortfall by the minimum assumed capacity of each
well (typically up to a maximum of 1,500 gpm or 1.62 mgd for an 18-hour pumping period per day for any one well).

25 WATER DISTRIBUTION SYSTEM ANALYSIS

The existing MSWD water distribution system serves up to 24 different pressure service zones.
In general, the MSWD standard pressure zones are reflective of existing storage tank overflow
elevations, hence the term “913 Zone” in which the water storage tank overflow isat 913 ft msl.
Therefore, pressure zone designations are expressed in terms of the tank overflow elevation and
hence state the static hydraulic grade line of that particular service zone. As development in the
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MSWD occurs, numerous storage tanks were constructed and some at varying elevations, which
were not consistent with an overall primary pressure zone. One of the comprehensive water
master planning goals is to consolidate the 24 different pressure service zones into primary
pressure service zones.

Based on current and future water distribution system hydraulic requirements, URS is
recommending nine primary pressure service zones to include 913 Zone, 1070 Zone, 1240 Zone,
1400 Zone, 1530 Zone, 1630 Zone, 1800 Zone, 1975 Zone, and 2155 Zone (see Figure 2-1).
Table 2-7 shows the minimum and maximum static pressures for each of the primary pressure
zones. Topographic (ground) elevations are provided to show and define the extent of the each
individual zones. These primary pressure zones have or will in the future contain water storage
facilities, if required, to meet peak hour and fire flow demands, groundwater wells to provide a
source of supply for max day demands within the zone, booster pumping capability to move
water to higher service zone, and water transmission mains within the service zone distribution
system.

Table2-7
Conceptual Pressure Zone Summary

Minimum M aximum

Zone Topogr aphic Topographic Minimum Sta_tlc M aximum Stgtlc
Elevation (ft) Elevation (ft) FrEssrE (e FrEssrE (e
013 635 800 49 120
1070 800 970 43 117
1240 970 1,140 43 117
1400 1,140 1,300 43 113
1530 1,300 1,430 43 100
1630 1,430 1530 43 87
1800 1530 1,700 43 117
1975 1,700 1,880 a1 119
2155 1,880 2,060 a1 119

Table 2-8 summarizes the existing system ability to meet the hydraulic analysis criteria. A
sufficient supply of water (supply) must be available to meet the projected MDD generated by
each of the systems for each study year. As done previously, the evaluation will consider not
only the capacity of the water supply system assuming continuous pumping, but will also look at
each primary pressure zone with off-peak hour pumping, as well as the situation when the largest
well that serves the particular zone is off-line. The supply criteriaisthe ability of groundwater
wells within each primary pressure zone to meet MDD without use of storage facilities.

Water storage tanks within a primary pressure zone must be capable of providing operational
storage, fire flow storage, and emergency storage. Operational storage (25% of MDD) is
considered to be the volume of storage required to supply the difference between available
supply and fluctuating max hour demands. Fire flow storage is the volume of water required to
provide fire flow for a 2-hour duration. Fire flow used for storage analysis is based on 1,000
gpm. Emergency storage (75% of MDD) is the volume required to meet system demands during
an emergency situation such as supply failures, pipeline, power outages, and/or natural disasters.
Each primary pressure zone storage volume is evaluated based on the combined storage criteria,
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Figure 2-1
Pressure Zone Boundaries
(copy of Fig 9-1)
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which considers operational and emergency storage. The total volume should equal two days of
ADD. Distribution analysis considers whether or not the water distribution pipeline network
meets residual pressure and velocity criteria based on an AAD, MDD plus fire flow, and MHD.

A critical analysisis determining water distribution system performance isto evaluate fire flows
within the system during maximum day demands. As shown in Figure 2-2, the MSWD system is
not able to consistently meet the 1,000 gpm fire flow demand within the system. The older water
system contains approximately 50 miles of 4-in and smaller diameter pipe that should be
replaced over an extended period.

Fire Flow capacity analysis is based upon the ability of the water distribution system within the
primary pressure zones to convey 1,000 gpm fire flow requirement for single family residential
and maintain a minimum residual system pressure of 20 psi. The zones that do not meet the
system analysis criteria have portions of the system which have an available fire flows lower
than the minimum standard of 500 gpm.

Table2-8
Summary of Existing System Analysis Results

Doesthe entire zone meet system analysiscriteria?

Zone Supply Storage Distribution Fire Flow
913 Yes Yes Yes Yes
1070 Yes NO NO NO
1240 Yes Yes NO NO
1400 NO Yes NO NO
1530 NO NO NO NO
1630 NO NO Yes NO
Cottonwood Yes NO NO NO
Woodridge Yes NO NO NO

26 WATER DISTRIBUTION SYSTEM IMPROVEMENT PLAN

Utilizing the calibrated MSWD hydraulic model, URS prepared a hydraulic model for each
planning horizon in order to evaluate and analyze the water distribution system ability to meet
project water demands. The 20 year system improvement plan is intended to present major water
facility improvements; groundwater wells/treatment, storage tanks, booster pump stations, and
primary distribution pipelines to address existing system deficiencies as well as meet future
growth. Pipeline lengths presented below are estimates and could change base on route
alignment studies. Table 2-9 summarizes the major future improvements, which are required at
five-year intervals between 2005 and 2025 to meet the projected high growth scenario system
demands. Although the results shown in Table 2-8 may indicate that the existing system meets
system analysis criteria, future improvements (see Table 2-9) may be required to meet projected
system demands.
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Figure 2-2
Fire Flow and MDD Scenario Modd Results
(copy of Fig 8-6)
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Table 2-9
Summary of Future I mprovements
Zone Component 2010 2015 2020 2025
913 Supply none none none none
Storage none none none none
Boosters none none none none
Distribution none 1,300 If, 12-in none none
1070 Supply none none none none
Storage (1) 2.50 mg tank none none none
Boosters none (1) 1.3mgd none none
Distribution 3,200 If, 16-in none none none
1240 Supply none none none none
Storage (D) 15mg none none none
Boosters none none none none
Distribution 12,900 If, 16-in none none none
1400 Supply (2) 2,000 gpm (3) 2,000 gpm (2) 1,500gpm (1) 1,500 gpm
1) 5.0
Storage E 1; 10 23 (1) 5.0mg none (1) 50mg
Boosters (2) 0.7 mgd none none none
o 9,500 If, 8-in 26001, 12-n
Distribution 29,300 If. 24-in 2,800 If, 16-in none none
’ ’ 2,700 If, 20-in
1530 Supply (2) 2,000 gpm (1) 1,500 gpm none none
Storage (1) 1.0mg (1) 40mg none none
Boosters none none none none
21,600 If, 12-in .
o ' T 2,600 If, 16- .
Distribution 19,000 If, 16-in o1 20 N 28001f, 16-in none
19,700 If, 24-in : N
1630 Supply (1) 1,500 gpm (1) 1,500 gpm none none
() 1.0mg
Storage (1) 1.5mg none none none
() 25mg
Boosters (1) 1.5mgd none none none
Distribution 7,6001f, 12-in none none none
1800 Supply none (1) 1,500 gpm (1) 1,500gpm (1) 1,500 gpm
Storage none (1) 1.0mg none none
Boosters none (1) 7.5mgd none none
o 8,300 If, 8-in
Distribution none . none none
19,200 If, 20-in
1975 Supply none none none none
Storage none none () 20mg none
Boosters none none (1) 3.5mgd none
Distribution none none 8,200 If, 12-in none
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Table2-9
Summary of Future I mprovements

Zone Component 2010 2015 2020 2025
2155 Supply none none none none
Storage none none none none

Boosters none none none (1) 3.5mgd

Distribution none none none 2001f, 16-in
Cottonwood Supply (1) 1,500 gpm none none none
(1630-C) Storage (1) 1.0mg none none none
Boosters (1) 2.2mgd none none none
Distribution none none 3,500 If, 20-in none
Woodridge Supply none none none none
(1800-W) Storage 0.5mg none none none
Boosters none none none none
Distribution none none none none

2.7 CAPITAL IMPROVEMENT PROGRAM

Based on the water distribution system improvement plan presented above, URS prepared a
Capital Improvement Program (CIP) presented in Table 2-10 that estimates the capital costs for
these improvements through year 2025. The estimated capital improvement costs based on 2005
dollars is approximately $130 million. Because of the increases in water demands associated
with the high growth scenario, a significant portion of the future improvements will likely be
required prior to 2010. In fact, the improvements required to meet the projected 2010 system
demand will require approximately 56% of the tota estimated funding ($73 million) for future
improvements. The primary facilities contained in this cost are groundwater wells and water
storage in the respective primary pressure zones.

Based upon prioritization of future improvements, some of these improvements that are required
prior to 2010 could be delayed until later. These subjective judgments, which in some cases are
based upon the desired level of reliability, are beyond the scope of this report. The CIP and
future improvements should be evaluated periodically to compare the assumptions made in this
report with the actua growth and demands in the system.

Table2-10
Cost Estimate Summary for Future I mprovements

Planning Year / Cost

Zone Category 2010 2015 2020 2025 Subtotal
913 Supply $0 $0 $0 $0 $0
Storage $0 $0 $0 $0 $0
Boosters $0 $0 $0 $0 $0
Distribution $0 $262,080 $0 $0 $262,080
Seismic $250,000 $250,000 $250,000 $250,000 $1,000,000
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Table2-10
Cost Estimate Summary for Future I mprovements

Planning Year / Cost

Zone Category 2010 2015 2020 2025 Subtotal
913 Zone Total $250,000 $512,080 $250,000 $250,000 $1,262,080
1070 Supply $0 $0 $0 $0 $0
Storage $3,225,600 $0 $0 $0 $3,225,600
Boosters $0 $594,048 $0 $0 $594,048
Distribution $860,160 $0 $0 $0 $860,160
Seismic $250,000 $250,000 $250,000 $250,000 $1,000,000
1070 Zone Total $4,335,760 $844,048 $250,000 $250,000 $5,679,808
1240 Supply $0 $0 $0 $0 $0
Storage $2,378,880 $0 $0 $0 $2,378,880
Boosters $0 $0 $0 $0 $0
Distribution $3,467,520 $0 $0 $0 $3,467,520
Seismic $250,000 $250,000 $250,000 $250,000 $1,000,000
1240 Zone Total $6,096,400 $250,000 $250,000 $250,000 $6,846,400
1400 Supply $1,680,000 $2,772,000 $1,848,000 $924,000 $7,224,000
Storage $6,672,960 $4,737,600 $0 $4,737,600 $16,148,160
Boosters $319,872 $0 $0 $0 $319,872
Distribution ~ $12,166,560 $2,184,000 $0 $1,243,200 $15,593,760
Seismic $250,000 $250,000 $250,000 $250,000 $1,000,000
1400 Zone Total $21,089,392 $9,943,600 $2,098,000 $7,154,800 $40,285,792
1530 Supply $1,848000  $924,000 $0 $0 $2,772,000
Storage $1,935,360 $4,032,000 $0 $0 $5,967,360
Boosters $0 $0 $0 $0 $0
Distribution ~ $19,797,120 $0 $0 $0 $19,797,120
Seismic $250,000 $250,000 $250,000 $250,000 $1,000,000
1530 Zone Total $23,830,480 $5,206,000 $250,000 $250,000 $29,536,480
1630 Supply $924,000 $924,000 $0 $0 $1,848,000
Storage $7,539,840 $0 $0 $0 $7,539,840
Boosters $685,440 $0 $0 $0 $685,440
Distribution $1,532,160 $0 $0 $0 $1,532,160
Seismic $250,000 $250,000 $250,000 $250,000 $1,000,000
1630 Zone Total $10,931,440 $1,174,000 $250,000 $250,000 $12,605,440
1800 Supply $0 $924,000 $924,000 $924,000 $2,772,000
Storage $0 $1,935,360 $0 $0 $1,935,360
Boosters $0 $3,427,200 $0 $0 $3,427,200
Distribution $0 $7,845,600 $0 $0 $7,845,600
Seismic $250,000 $250,000 $250,000 $250,000 $1,000,000
1800 Zone Total $250,000 $14,382,160 $1,174,000 $1,174,000 $16,980,160
1975 Supply $0 $0 $0 $0 $0
Storage $0 $0 $2,284,800 $0 $2,284,800
Boosters $0 $0 $1,599,360 $0 $1,599,360
Distribution $0 $0 $1,653,120 $0 $1,653,120
Seismic $250,000 $250,000 $250,000 $250,000 $1,000,000
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Table2-10

Cost Estimate Summary for Future I mprovements

Planning Year / Cost

Zone Category 2010 2015 2020 2025 Subtotal
1975 Zone Total $250,000 $250,000 $5,787,280 $250,000 $6,537,280
2155 Supply $0 $0 $0 $0 $0
Storage $0 $0 $0 $0 $0
Boosters $0 $0 $0 $1,599,360 $1,599,360
Distribution $0 $0 $0 $67,200 $67,200
Seismic $250,000 $250,000 $250,000 $250,000 $1,000,000
2155 Zone Total $250,000 $250,000 $250,000 $1,916,560 $2,666,560
1630-C Supply $0 $0 $0 $924,000 $924,000
Storage $1,935,360 $0 $0 $0 $1,935,360
Boosters $1,005,312 $0 $0 $0 $1,005,312
Distribution $1,176,000 $0 $0 $0 $1,176,000
Seismic $250,000 $250,000 $250,000 $250,000 $1,000,000
1630-C Zone Total $4,366,672 $250,000 $250,000 $1,174,000 $6,040,672
1800-W Supply $0 $0 $0 $0 $0
Storage $1,209,600 $0 $0 $0 $1,209,600
Boosters $0 $0 $0 $0 $0
Digtribution $0 $0 $0 $0 $0
Saismic $250,000 $250,000 $250,000 $250,000 $1,000,000
1800-W Zone Total $1,459,600 $250,000 $250,000 $250,000 $2,209,600
GRAND TOTAL $73,109,744  $33,311,888 $11,059,280  $13,169,360 $130,650,272
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3.1 CUSTOMERS AND POPULATION

The MSWD currently serves potable water to nearly 11,000 water taps or service connections
throughout its service area, which encompasses the City of Desert Hot Springs (DHS) plus
unincorporated Riverside County surrounding DHS and to the west of DHS, including the Palm
Springs Crest and West Palm Springs Village areas. These metered service connections include
single family and multifamily residential homes, mobile homes and mobile home parks,
commercial businesses such as hotels and retail establishments, schools, MSWD properties, and
park and landscape irrigation.*

MSWD has experienced considerable growth in service connections since 1991, the District
added more than 3,500 single family residential connections between 1991 and 2005. MSWD’ s
population has increased with this residential growth. As part of this master planning process for
MSWD, Harvey Economics (HE) prepared profiles of the District’s historical growth in service
connections, population and housing. HE then developed forecasts of MSWD’ s future growthin
those same categories based upon local data sources with consideration of other growth forecasts
for the Coachella Valley.

3.1.1 Methodology and data sources

To profile the District’s historical growth in population and housing, HE collected data from the
US Census Bureau, California Department of Finance and Southern California Association of
Governments. These organizations track population and total housing units (including occupied,
vacant and seasonal homes) for each of the Coachella Valley cities — Cathedral City, Coachella,
DHS, Indian Wells, Indio, La Quinta, Palm Desert, PAm Springs and Rancho Mirage. Asthese
cities annexed additional lands and the new homes built on them since 1990, or asinfill
development progressed, these cities' populations and housing stocks have increased. HE
gathered datafor 1990, 2000 and 2005 where available.

To approximate the population and housing stock within MSWD’ s boundaries, HE relied upon
US Census Bureau data for MSWD’ s Census tracts in 1990 and 2000 and upon Southern
California Association of Government (SCAG) projections for the six Census tracts in 2005.
These SCAG forecasts were completed in 2004. HE collected data at the US Census tract level,
including two tracts in 1990 and six tracts in 2000. HE was able to closely approximate
MSWD’s boundaries with Census tracts in 2000. The US Census Bureau changed the boundaries
of US Census tracts within MSWD’ s service zone between 1990 and 2000. HE adjusted the
numbers from 1990 tract 445.01 to reflect an approximation of 1990 MSWD population.

To profile MSWD'’s historical growth in service connections, HE acquired water service data
from the District for 1991 through 2005 for the three systems, MSWD, Palm Springs Crest and
West Palm Springs Village. These records showed bimonthly numbers of service connectionsin
each of the Didrict’s service classes, including single family residential, multifamily residential,

! Thisreport refers to three systems within the Mission Springs Water District, namely the MSWD system, the West
Palm Springs Village System and the Palm Springs Crest System. Although traditionally the Mission Springs Water
District isreferred to as MSWD, for purposes of distinguishing between the MSWD system and the District, when
referring to the Digtrict as a whole, thisreport uses the term District-wide total.
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mobile homes, commercial classes and other classes, primarily irrigation and tract construction
water.

To project future growth in MSWD’ s service connections, HE consulted with experts on growth
and change in the CoachellaValley, including MSWD, CoachellaValley Water District,
California Department of Finance, Riverside County, Coachella Valley Economic Partnership,
Coachella Valley Association of Governments, Desert Hot Springs Chamber of Commerce, City
of Desert Hot Springs, Palm Springs Unified School District, Building Industry Association —
Desert Chapter, Metropolitan Water District and SCAG. HE aso analyzed historical growth
patterns in other CoachellaValley citiesto determine what level of growth one might reasonably
expect in MSWD' s service zones.

Finally, HE projected population estimates for MSWD based on US Census Bureau data from
2000 for the Census tractsin the District. HE incorporated an average occupancy rate for the new
housing units and an average population density, or persons per occupied housing unit, to
estimate future populations. HE then applied the service connection forecasts to the ultimate
water demand projections in the next section of this report.

3.1.2 Historical population and housing growth

HE obtained historical population and housing data for DHS, for the Census tracts that
encompass MSWD and for other Coachella Valley Cities from the US Census Bureau and from
SCAG for 1990, 2000 and 2005, where available. Data on historical population for DHS and for
MSWD’s Census tracts are presented in Table 3-1 below. The population of DHS grew by alittle
more than 500 persons per year, on average, between 1990 and 2005, at an annual average rate of
3.4 percent. The Census tracts that approximate MSWD grew at an annual average rate of 3.5
percent, or nearly 900 persons per year. The population of DHS and these Census tracts grew
more quickly between 2000 and 2005 than between 1990 and 2000.

Table3-1
Population in the City of Desert Hot Springsand M SWD Census Tracts, 1990 to 2005

Description 1990 Population 2000 Population 2005 Population
City of Desert Hot Springs 11,668 16,582 19,386
Census Tract 445.02 * 15,201 — —
Census Tract 445.01 * 4,269 — —
Census Tract 445.06 * — 5,844 7,178
Census Tract 445.07 * — 4,428 5,454
Census Tract 445.08 * — 4,795 6,267
Census Tract 445.09 * — 2,811 3,470
Census Tract 445.10 * — 4,692 5,843
Census Tract 445.03 * — 3,544 4,682
MSWD Approximation 19,500 26,100 32,900

Sour ces: 1990 and 2000 US Census Bureau and 2005 CA Dept Finance for DHS, SCAG for tracts
* Adjusted for portion in 445.04, delineated in 2000, that is not in the MSWD service zone.

For Comparison with the City of Desert Hot Springs and MSWD, data on population growth in
other Coachella Valley cities are presented below in Table 3-2. The near eastern Valley cities of
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Cathedral City, Palm Desert, Indio and La Quinta grew most quickly from 1990 through 2005,
while the farthest east City of Coachellagrew more slowly inthe 1990s and picked up steam
from 2000 to 2005. Indian Wells, Palm Springs and Rancho Mirage experienced the slowest
growth in the Valley, though they, too, increased their population growth rates from 2000 to
2005. The highest growth rate was about 3,400 persons per year in Indio from 2000 through
2005. DHS ranked sixth in growth in the Valley over the 15-year time period.

Table3-2
Historic Population in the Coachella Valley Cities, 1990 to 2005

. Population Statistics Annual Growth Statistics
Description
1990 2000 2005 1990 to 2000 2000 to 2005

Cathedral City 30,085 42,647 50,632 1,256 1,597

Coachéla 16,896 22,724 30,764 583 1,608
Desert Hot Springs 11,668 16,582 19,386 491 561
Indian Wells 2,647 3,816 4,781 117 193

Indio 36,793 49,116 66,118 1,232 3,400

La Quinta 11,251 23,694 36,145 1,244 2,490

Palm Desert 23,252 41,155 49,280 1,790 1,625
Palm Springs 40,181 42,807 45,731 263 585
Rancho Mirage 9,778 13,249 16,416 347 633

Sour ces: 1990 and 2000 US Census Bureau and 2005 CA Dept Finance for DHS, SCAG for tracts

Data on historical housing growth in DHS and in MSWD are displayed below in Table 3-3. The
stock of total housing unitsin DHS —including single family, multifamily and mobile home
housing units — grew by nearly 170 units per year, on average, between 1990 and 2005, at an
annual average rate of 2.6 percent. The Census tracts that approximate MSWD added housing
stock at an annual average rate of 2.7 percent, or more than 350 units per year. Housing stocks
grew more quickly between 2000 and 2005 than between 1990 and 2000.

Table 3-3
Total Housing Unitsin the City of Desert Hot Springs and M SWD Census Tracts, 1990 to 2005
Description 1990 Housing Units 2000 Housing Units 2005 Housing Units
City of Desert Hot Springs 5,494 7,034 8,016

Census Tract 445.02 8,049 — —
Census Tract 445.01 * 2,700 — —
Census Tract 445.06 * — 2,886 3,564
Census Tract 445.07 * — 1,853 2,201
Census Tract 445.08 * — 2,354 2,866
Census Tract 445.09 * — 1,484 1,724
Census Tract 445.10 * — 1,753 2,055
Census Tract 445.03 * — 2,995 3,609
MSWD Approximation 10,700 13,300 16,000

Sour ces: 1990 and 2000 US Census Bureau and 2005 CA Dept Finance for DHS, SCAG for tracts
* Adjusted for portion in 445.04, delineated in 2000, that is not in the MSWD service zone.
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For comparison with DHS and MSWD, data on total housing units in other Coachella Valley
cities are presented below in Table 3-4. The eastern Valley cities of Cathedral City, Palm Desert,
Indio and La Quinta grew most quickly from 1990 through 2005, while the farthest east city of
Coachella grew more dowly over the same time period. Indian Wells, Palm Springs and Rancho
Mirage experienced the slowest growth in the Valley, though they, too, increased their housing
growth rates from 2000 to 2005. The highest growth rate was about 1,150 housing units per year
in La Quinta from 2000 through 2005. DHS ranked sixth in housing unit growth in the Valley
over the 15-year time period.

Table3-4
Total Housing Unitsin the Coachella Valley Cities, 1990 to 2005
o Housing Units Annual Growth Statistics
Description
1990 2000 2005 1990 to 2000 2000 to 2005

Cathedral City 15,229 17,893 20,670 266 555
Coachdlla 3,830 5,024 6,624 119 320
Desert Hot Springs 5,494 7,034 8,016 154 196
Indian Wells 3,019 3,843 4,685 82 168

Indio 13,028 16,909 22,257 388 1,070

La Quinta 6,426 11,812 17,549 539 1,147
Palm Desert 18,248 28,021 32,711 977 938
Palm Springs 30,517 30,823 32,083 31 252
Rancho Mirage 9,360 11,816 13,950 246 427

Sour ces: 1990 and 2000 US Census Bureau and 2005 CA Dept Finance for DHS, SCAG for tracts

Growth in population and housing has been significant across the Coachella Valley over the past
15 years. Growth in the more established City of Palm Springs was slower, as buildout in that
community is near, and land prices have become relatively higher than in the rest of the Valley.
Growth was most rapid in the eastern Valley cities of Cathedral City, Palm Desert and Indio,
while growth was slower in the smaller and more expensive communities of Indian Wells and
Rancho Mirage. Growth in the Valley was slowest in the furthest east city of Coachella and the
furthest west and north city of DHS. Experts and community members expect that asthe fast-
growing communities from the 90s and early 2000s approach buildout and experience higher
land prices, growth is expected to spillover more significantly into Coachella and DHS over the
next 15 years.

3.1.3 Historical service connection growth

HE obtained historical service connection datafor MSWD from the Didtrict for the three water
systems and for all types of connections from 1991 through 2005. The District collects data
bimonthly on numbers of service connections, and total service connections in each system are
tallied only six times per year. Datafor the beginning of the year (January-February) service
connections in the MSWD system are presented in Table 3-5 below. Single family residential
(SFR) service connections increased by nearly 230 per year between 1991 and 2004, while
multifamily residential and mobile home (MFR) service connections and commercial
connections increased much more slowly. Other service connections proliferated notably over
this time period as the demand for irrigation, schools and tract construction water rose.
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Table 3-5
Annual Service Connectionsin the M SWD System, 1991 to 2005
Y ear SFR MFR Commercial Other Total
1991 5,472 574 243 105 6,394
1992 5,673 595 256 172 6,696
1993 5,911 613 258 128 6,910
1994 6,285 646 272 134 7,337
1995 6,210 597 255 121 7,183
1996 6,198 609 259 131 7,197
1997 6,189 598 257 128 7,172
1998 6,141 591 255 144 7,131
1999 6,204 597 261 155 7,217
2000 6,303 601 308 164 7,376
2001 6,423 610 269 181 7,483
2002 6,534 612 276 174 7,596
2003 6,836 614 281 183 7,914
2004 7,361 616 280 210 8,467
2005 8,643 623 284 251 9,801

Data on historical beginning of year service connections in the West Palm Springs Village
system are presented in Table 3-6 below. SFR service connections increased by about 4 per year
between 1991 and 2004, though growth was much higher in 2004 with 26 new connections
added to the system. MFR service connections and commercial connections showed no growth

and comprise only one connection by 2005. Other service connections steadily proliferated over
this time period asthe demand for irrigation, schools and tract construction water increased with

growth in SFR connections.

Table 3-6
Annual Service Connectionsin the West Palm Springs Village System, 1991 to 2005

Y ear SFR MFR Commercial Other Total
19901 80 1 1 3 85

1992 86 1 1 3 91

1993 0] 1 1 3 95

1994 97 1 1 5 104
1995 99 1 1 4 105
1996 100 1 1 4 106
1997 98 1 1 4 104
1998 98 1 1 4 104
1999 98 1 1 4 104
2000 102 1 0 4 107
2001 100 1 0 6 107
2002 105 1 0 5 111
2003 108 1 0 5 114
2004 110 1 0 7 118
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Table 3-6
Annual Service Connectionsin the West Palm SpringsVillage System, 1991 to 2005
Y ear SFR MFR Commercial Other Total
2005 136 1 0 9 146

Starting with 1991, beginning of year service connections in the Palm Springs Crest system are

presented in Table 3-7 below. SFR service connections increased by about 4 per year between

1991 and 2004, though growth was much higher in 2004 with 32 new connections added to the
system. MFR service connections and commercial connections showed no growth and comprise
only three connections by 2005. Other service connections were somewhat sporadic as demand

for irrigation and tract construction water varied with growth in SFR connections.

Table3-7
Annual Service Connectionsin the Palm Springs Crest System, 1991 to 2005
Y ear SFR MFR Commercial Other Total
19901 43 3 0 0 46
1992 44 3 0 0 47
1993 47 4 0 0 51
1994 49 4 0 0 53
1995 53 4 0 0 57
1996 49 4 0 0 53
1997 54 3 0 0 57
1998 59 3 0 0 62
1999 57 3 0 2 62
2000 59 3 0 0 62
2001 61 3 0 0 64
2002 61 3 0 0 64
2003 64 3 0 4 71
2004 72 3 0 0 75
2005 104 3 0 2 109

Finally, summary data on historical beginning of year service connections for the Digtrict-wide
total are presented in Table 3-8. The District-wide total isthe sum of Table 3-5 (MSWD

System), Table 3-6 (West Palm Springs Village System), and Table3-7 (Pam Springs Crest

System). SFR service connections across the District increased by about 235 per year between
1991 and 2000 and by 480 per year from 2000 through 2005; recent growth has increased
notably. MFR and commercial service connections showed much slower growth and comprise
only about 9 percent of connections by 2005. Other service connections steadily rose over this

same time period as demand for schools, irrigation and tract construction water increased with
growth in SFR connections.
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Table 3-8
Annual Service Connectionsfor the District-wide Total, 1991 to 2005

Y ear SFR MFR Commercial Other Total

1991 5,595 578 244 108 6,525
1992 5,803 599 257 175 6,834
1993 6,048 618 259 131 7,056
1994 6,431 651 273 139 7,494
1995 6,362 602 256 125 7,345
1996 6,347 614 260 135 7,356
1997 6,341 602 258 132 7,333
1998 6,298 595 256 148 7,297
1999 6,359 601 262 161 7,383
2000 6,464 605 308 168 7,545
2001 6,584 614 269 187 7,654
2002 6,700 616 276 179 7,771
2003 7,008 618 281 192 8,099
2004 7,543 620 280 217 8,660
2005 8,883 627 284 262 10,056

Growth in SFR and other service connections for the District-wide total has been substantial and
accelerating across the District but primarily in the MSWD system over the past 15 years.
Growth in MFR and commercial service connections has been much slower as demand for that
type of housing and the commercial servicesto meet residential growth has been limited.
Experts, developers and community members expect that demand for additional SFR service
connections and the commercial services and other water uses, such asirrigation and tract
construction water, will increase dramatically over the next 15 years.

3.1.4 Projected SFR service connection growth

HE forecasted future SFR service connections based on information from MSWD and the DHS
Planning Department about new development in the DHS area. HE combined the information
from these two sources, which was not consistent, by assuming that MSWD had the best
information about location and relative numbers of new SFR housing units across the District
and by assuming that DHS had the best information about the total number of new homes to be
built, including recently proposed developments that were not in official documents as of May
2005.

Growth patterns in MSWD are changing rapidly. MSWD added about 230 SFR service
connections per year from 1991 through 2005, and about 500 per year from 2000 through 2005.
The DHS Planning Department and MSWD report, however, that developers plan to construct
about 12,300 new single family homes over the next 10 to 15 years, equating to an annual

growth rate of between 820 and 1,230 new SFR service connections. Neither DHS nor MSWD
has experienced such a level of growth before, but historical precedent in the Coachella Valley
indicates that it is supportable. La Quinta, for example, added nearly 1,150 new housing units per
year from 2000 through 2005. There remains, however, some uncertainty as to whether this level
of development is feasible in MSWD, as there is no historic precedent for it, and the market for
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developments like many of those proposed in their particular locations (some far from DHS city
center) are untested. The next five years of intense development will reveal much about this
area’ strue growth potential.

These new SFR homes in and around DHS are in various stages of proposal and development.
According to data from DHS in May 2005, nearly 5,000 of the homes proposed are in tracts that
are already under construction. Another 5,000 homes are in tracts with approved plans or maps
of the developments. About 1,000 homes are in tracts where developers have submitted plans
and/or maps for DHS's approval. More than 1,200 homes are in tracts where developers have
submitted applications for construction. Those developments under construction or approved by
the Planning Commission are clearly more likely to occur than those recently submitted or
merely contemplated. There are varying levels of certainty about whether these homeswill be
built in the next 10 to 15 years. But it is likely that if these particular developments do not move
forward, developers will propose aternate development plans in the intervening years.

For forecasts of both service connections and water usage in MSWD, HE developed two
scenarios: a baseline growth scenario that assumes all proposed SFR development as of May
2005 will occur by 2020, at arate of roughly 820 new homes per year; and a second, high growth
scenario that assumes this same level of SFR development will occur in only 10 years, by 2015,
or a arate of 1,230 new homes per year. These scenarios incorporate both new tract
development and infill construction as proposed by developers. HE assumed that growth would
occur at a constant absolute rate over theinitial 10 to 15 year building period.

Historical precedent suggests that these levels of growth are possible but not sustainable over the
longterm as DHS approaches limitations of available land, infill development buildout and
higher land costs that discourage such rapid growth. Uncertainty about SFR growth also
increases further out in time. HE adopted the assumptions that MSWD’s growth rate in SFR
service connections will drop to 25 percent of the initial rate of growth in the baseline scenario
and to 50 percent of the initial rate of growth in the high growth scenario. HE did not forecast
future MFR, commercial or other types of service connections for this study. HE’ s baseline
forecasts of SFR service connections for the District-wide Total are presented in Table 3-8
below.

Table3-9
Projected SFR Service Connections, Basdline Scenario, 2005 to 2035
Y ear SFR Service Connections
2005 9,140
2010 13,200
2015 17,300
2020 21,400
2025 22,400
2030 23,400
2035 24,400

HE predicts that under the baseline scenario, MSWD will add roughly 820 new SFR service
connections per year from 2005 through 2020 followed by about 200 new connections per year
from 2020 through 2035. MSWD’ s map of anticipated new development projects with numbers
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of housing units expected in each one is displayed in Figure 3-1 below. The map demonstrates
that most new development will occur on the fringes of the developed parts of DHS, namely in
the northeast and northwest corners of the city, including the far northwest region that surrounds
Cadlifornia Highway 62. HE proposes a geographical pattern to this development in its small area
forecasts of water demand in Section 4 of this report.

Figure 3-1

MSWD M ap of New Development with Proposed Number s of Housing Units

CURRENT AND PROPOSED DEVELOPMENT

HE'’s high growth forecasts of SFR service connections for the Digtrict-wide total are presented

in Table 3-9 below.

Table3-10

Projected SFR Service Connections, High Growth Scenario, 2005 to 2035

Y ear SFR Service Connections
2005 9,140

2010 15,300

2015 21,500

2020 24,600

2025 27,700

2030 30,800

2035 33,900

HE projects that in the high growth scenario, MSWD will add roughly 1,230 new SFR service
connections per year from 2005 through 2015 followed by about 620 new connections per year

URS
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from 2015 through 2035. Again, most new development will occur on the fringes of the
developed parts of DHS, namely in the northeast and northwest corners of the city. HE
incorporates these overall baseline and high growth forecasts of SFR service connections into its
water demand projections and sets forth a geographical pattern to this development and water
demands in its small area water demand forecasts in Section 4 of this report.

3.1.5 Projected population growth

HE projected the District’ s estimated population based upon its projections of SFR service
connections and upon US Census data from 2000 on occupancy rates and density in the Census
tracts that encompass MSWD, which are presented in Table 3-10 below. MSWD'’s Census tracts
had a year 2000 weighted average occupancy rate (weighted on occupied housing units) of 74
percent. This meansthat roughly 74 percent of total housing unitsin MSWD are occupied year
round and are not temporarily vacant or vacant for seasonal use. MSWD'’s Census tracts had a
year 2000 persons per occupied housing unit of 2.7. HE employed these averages to estimate the
District’s population from 2005 through 2035.

Table3-11
Total Housing Unit Occupancy Ratesand Persons per Occupied Housing Unit for DHS and

Census Tracts of MSWD, Y ear 2000

Geographic Occupancy Rate, Per sons per Occupied Housing
Description year 2000 Unit, year 2000

City of Desert Hot Springs 83% 2.80
Census Tract 445.06 69% 2.92
Census Tract 445.07 5% 3.16
Census Tract 445.08 81% 247
Census Tract 445.09 81% 2.32
Census Tract 445.10 88% 2.99
Census Tract 445.03 48% 2.39
MSWD Approximation 74% 271

Sour ces: 1990 and 2000 US Census Bureau and 2005 CA Dept Finance for DHS, SCAG for tracts

HE' s forecasts of baseline scenario population for the District-wide total are provided in Table 3-
11 below. HE projects that MSWD will add roughly 1,600 persons per year from 2005 through
2020 and 400 persons per year each year from 2020 through 2035. This growth is tied closely to
new SFR service connections.

Table 3-12
Baseline Scenario MSWD Population Prgjections, 2005 to 2035
Y ear Per sons
2005 23,000
2010 31,000
2015 39,000
2020 48,000
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Table 3-12
Baseline Scenario M SWD Population Prgjections, 2005 to 2035
Y ear Per sons
2025 50,000
2030 52,000
2035 54,000

HE'’s projections of high growth scenario population for the District-wide total are provided in
Table 3-12 below. HE projects that MSWD will add roughly 2,400 persons per year from 2005
through 2015 and 1,200 persons per year each year from 2015 through 2035. Thisgrowth is tied
closely to new SFR service connections.

Table 3-13
High Growth Scenario, M SWD Population Prgjections, 2005 to 2035
Y ear Per sons
2005 23,000
2010 35,000
2015 48,000
2020 54,000
2025 61,000
2030 67,000
2035 73,000

HE projected future population in the District primarily as a means to check the reasonableness
of the forecasts of SFR service connections. HE compared MSWD’ s rate of population growth
under these two scenarios with other population forecasts in the Coachella Valley and Riverside
County and with historical population growth in the CoachellaValley.

Historic precedent suggests that these levels of growth in MSWD are possible. Indio, Palm
Desert and La Quinta have all achieved annual growth rates of higher than 2,400 persons per
year, though none of them appear to have sustained such growth for long periods. Palm Springs
and Coachella at various times have also reached high growth rates above 1,200 persons per
year, though again, the sustainability of such growth over long periods is somewhat questionable.
These growth rates are based upon the State of California s annual estimates of population in
between official decennial Census counts, so these annual growth rates might be imprecise.

Population and housing forecasts from the Coachella Valley and Riverside County also
corroborate HE' s projection of SFR service connectionsin MSWD. The Palm Springs Unified
School District estimates that the MSWD will see some 9,400 new SFR homes over the next
seven years, through 2012. This equatesto a growth rate of 1,340 new homes per year, as
compared with HE’ s high growth scenario rate of 1,230 new homes per years. Similarly, SCAG
forecasts through 2030 population growth rates in the Census tracts that encompass MSWD of
1,300 to 2,200 new persons per year.

Riverside County predicts a population growth rate for the county through 2050 of about 2.2
percent from 2000 through 2050, compared with HE' s baseline and high growth scenario
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population growth rates of roughly 2.9 and 3.9 percent, respectively. CVWD’ s Water
Management Plan forecasts an annual population growth rate for the Western Coachella Valley,
including Cathedral City, Palm Springs, Palm Desert, Rancho Mirage, Indian Wells and DHS, of
1.6 percent through 2035. The same plan projects future annual permanent (non-seasonal)
population growth in the entire CVWD at 1.8 percent through 2035. HE believes that the County
and CVWD projections have not been updated to reflect very recent growth experience and
developer plansin parts of the CoachellaValley.

32 SUMMARY

HE consulted with many experts and community members in MSWD, in DHS and in the
CoachellaValley to assess the level of growth that is expected to occur in SFR service
connections across the Digtrict through 2035. HE analyzed historic growth patterns in the region
and other forecasts of growth across the Valley to check the reasonableness of the forecasts. The
growth predicted in MSWD is aggressive and sustained, but it appears realistic given developers
intense interest in DHS and MSWD and given the high level of continuing interest in the
Coachella Valley for new residents and the businesses that follow them.

Growth patternsin MSWD are changing rapidly at the time of this master plan preparation.
MSWD added about 230 single family residential service connections per year from 1991
through 2005, and about 500 connections per year from 2000 through 2005. The City of Desert
Hot Springs Planning Department reports, however, a planned 12,300 new single family homes
ready to be built from 2005 through 2010 or 2015, at an annual growth rate of 820 to 1,230
single family residential service connections. Neither DHS nor MSWD has experienced such a
level of growth before, but other Coachella Valley communities have experienced such growth
spurtsin the past.

For forecasts of both service connections and water usage in MSWD, HE developed two
scenarios: a baseline growth scenario that assumes all proposed residential development as of
May 2005 will occur by 2020, or roughly 820 new homes per year; and a second, high growth
scenario that assumes this same level of development will occur in only 10 years, by 2015, or
1,230 new homes per year. These scenarios incorporate both new tract development and infill
construction as proposed by developers. HE assumed that growth would occur a a constant,
absolute number each year over the initial 10 to 15 year building period.

Historical precedent suggests that these levels of growth are possible but not sustainable over the
longterm as DHS approaches limitations of available land, infill development buildout, and
higher land costs that discourage such rapid growth. This long-term slowdown is not related to
cyclicality, which is smoothed out in long term forecasting, but rather diminished capacity for
growth. HE adopted the assumptions that MSWD’ s growth rate in single family residential
service connections will drop to 25 percent of the initial rate of growth in the baseline scenario
and to 50 percent of the initial rate of growth in the high growth scenario. These two scenarios
resulted in average annual growth rates of 510 and 825 new SFR service connections per year,
respectively, from 2005 through 2035. HE incorporates these service connection forecasts into
projections of future MSWD water demands in Section 4 of this report
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41  WATER REQUIREMENTS

As of 2004, MSWD served about 10,000 acre-feet of potable water to nearly 11,000 service
connections throughout its service zone, including the City of Desert Hot Springs (DHS) and
unincorporated Riverside County around DHS, including the Palm Springs Crest and West Palm
Springs Village areas. MSWD serves potable water to single family and multifamily residential
homes, mobile homes and mobile home parks, commercial businesses such as hotels and retail
establishments, schools, MSWD properties, and park and landscape irrigation.?

MSWD has experienced significant growth in water use across the District since 1991. The
District’s annual usage has increased by more than 4,000 acre-feet from 1991 to 2005 as MSWD
added more than 3,500 SFR service connections during that period.

4.1.1 Methodology and Data Sources

As part of this master planning process for MSWD, HE prepared profiles of the District’s
historical growth in water usage for SFR, MFR, commercial and other water usage categories.
HE then developed forecasts of MSWD’ s future growth in those same categories for the District
asawhole and for smaller areas within the District.

To profile the District’s historical growth in water usage, HE collected data directly from
MSWD. The Digtrict tracks water usage by type of metered user, including SFR, MFR,
commercial classes and other classes of water use, such asirrigation, schools and tract
congtruction water. MSWD also tracks water usage separately for its three water systems,
MSWD system, West Palm Springs Village system and Palm Springs Crest system. MSWD then
records unaccounted-for-water for the overall system by comparing metered sales to metered
water production from the District’s groundwater wells. Unaccounted-for-water, as measured by
MSWD, includes leaks, evaporation and any mismetering of water usage or water production.
Metered sales plus unaccounted-for-water equals total water production, which reflectsthe
Digtrict’s total demand for water.

From that historical profile of water usage, HE analyzed patterns of water use to determine the
water use factors or assumptions that could be applied to develop water demand projections. HE
first examined the patterns of SFR usage per service connection per day. In 1991, average annual
water use per SFR service connection per day was 481 gallons; by 2004, that usage factor had
risen to 563 gallons. MSWD’ s average gallons per SFR service connection per day over that time
period was roughly 520 gallons, which HE incorporated into its projections of water demands
from SFR service connections in the District. HE multiplied projected total SFR service
connections by 520 gallons per SFR service connection per day throughout each year to derive
total SFR water demands through 2035. This average is lower than typical usage since 1998; it
assumes future conservation measures that MSWD and DHS will be implementing from 2005
forward, based on discussions with MSWD officials.

2 Thisreport refers to three systems within the Mission Springs Water District, namely the MSWD system, the West
Palm Springs Village System and the Palm Springs Crest System. Although traditionally the Mission Springs Water
District isreferred to as MSWD, for purposes of distinguishing between the MSWD system and the District, when
referring to the District as a whole, thisreport uses the term, District wide total.
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In 2004, MSWD adopted two major conservation policy statements. a water conservation master
plan and water efficient landscaping guidelines. The water conservation master plan identifies
several key areas in which MSWD will pursue more efficient water use practices, namely:
efficient landscaping guidelines (adopted three months after the master plan); efficient
landscaping requirements for new development; landscape education center and xeriscape
demonstration garden; efficient landscaping incentives; conservation education programsin
schools, community and bimonthly billing information; tiered water pricing that encourages
conservation; updated water shortage ordinance; water audits for the largest users; and rebates
for water efficient plumbing fixtures. The District intends to strongly pursue these conservation
measures over the coming years; therefore, HE adopted this lower average water use factor for
SFR service connections to reflect those future water savings.

HE analyzed the District’s unaccounted-for-water, as well, and determined that from 1999
through 2005, the proportion of total demand estimated to be unaccounted-for-water had risen,
from about 8 percent in 1999 to 11 percent in 2005. HE adopted a 10 percent unaccounted-for-
water use factor for 2005 that will drop to 8 percent by 2010 through 2035 as MSWD
aggressively invests in significant capital improvements as a part of this master planning process.
HE applied this loss factor to total metered water demands from all sectors to derive MSWD’s
total water demands for each year through 2035. In its water conservation master plan, MSWD
has identified several important operational improvements that will lead to savings of
unaccounted for water, namely: better infrastructure operations and maintenance, including leak
detection and repairs, metering and meter replacement, system flushing, tank cleaning and
maintenance and valve maintenance and mapping; recycled water program for irrigation of large
spaces, and reclamation of highly mineralized groundwater.

HE evaluated MFR water usage with respect to planned MFR development within the District.
As of May 2005, developers had proposed 110 new MFR housing units, and HE applied similar
growth assumptions for MFR housing units as for SFR service connections. Under the baseline
scenario, developers will build all 110 MFR units by 2020, and then the growth rate will drop to
25 percent of that initial rate with another 30 MFR units by 2035. These 140 MFR units
represent an increase in MFR units within the District of about 7 percent, which HE assumed as
theincrease in MFR water demands by 2035, applied in a straightline increase from 2005.
Longer term, MFR might accelerate, but there is no basis for assuming that increase in this
master plan. Similarly, under the high growth scenario, HE assumed that developers will build
the 110 proposed MFR housing units by 2015, followed by a drop inthe MFR growth rate to 50
percent of theinitial rate, with an additional 110 units built through 2035. Those 220 MFR units
represent a 10 percent increase in MFR housing units, which HE applied to increase the
District’s MFR water demands through 2035 on a straightline basis.

HE examined commercial and other water usage in relation to SFR water usage, which makes up
the majority of MSWD’s demand and which appearsto drive these other two categories of water
use. From 1992 through 2005, commercial water use as a proportion of SFR water use held fairly
constant at around 16 percent. HE assumed commercial water demands will remain at this
proportion to SFR water demands through 2035 under both scenarios. From 1992 through 2005,
other water use as a proportion of SFR water use rose slowly, with some variation, from around
20 percent to over 30 percent in that 13 year period. HE assumed that other water use asa
proportion of SFR water use will continue to rise slowly from 2005 through 2035 in a similar
fashion, from 29 percent in 2005 to 31 percent in 2035, under both scenarios. By bringing
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together projections of future SFR, MFR, commercial and other water demands across the
District and by then applying the unaccounted-for-water use factor described above, HE
completed its forecasts of total future water demands for MSWD through 2035.

Initsfinal step of water demand projections, HE developed and applied a strategy to allocate
these District-wide demands to smaller areas throughout MSWD. The small area forecasts began
with an allocation of demands between the MSWD, West Palm Springs Village (WPSV) and
Palm Springs Crest (PSC) water systems. HE examined the relative proportion of total District
water demands that each system comprised each year from 1991 through 2004. The proportions
trended toward 98.5 percent of total water demands for the MSWD system, 1 percent for the
WPSV system and 0.5 percent for the PSC system. HE held these proportions constant through
2035 under both scenarios. Under the baseline scenario, this assumption results in growth of
about 7 and 5 new SFR service connections per year in the WPSV and PSC systems,
respectively. Under the high growth scenario, the consequent growth rate is about 10 and 8 new
SFR service connections per year for the WPSV and PSC systems, respectively. Longer term, it
is possible that growth is these other areas might increase, but HE has no basis for incorporating
that assumption into these projections.

HE then developed an allocation strategy to small areas for the water demands of the MSWD
system. HE relied primarily on MSWD’s new development map (please see Table 3-9) to locate
current water usage using visual densities implied on the map and to locate future water usage
based on where and how many new SFR housing units developers propose to build acrossthe
District. HE first assigned proportions of current and future water usage to each Censustract that
comprises MSWD, and all new growth is expected to occur within these tracts. The final step
was to assign proportions of current and future water use to the various small areas, or pressure
zones, within each Census tract in the same manner of visual densities for current water use and
location of future growth for new water use. Not all growth is anticipated to occur within
existing MSWD pressure zones, so HE assigned any new growth outside these existing zones to
the nearest practical pressure zone for alocation purposes. Finally, HE tallied the demands from
each Census tract in each pressure zone to develop total MSWD system water demands through
2035 for each pressure zone across the system.

4.1.2 Historical Water Use

Data on past annual total water use and production for the MSWD system are presented in Table
4-1 below.

Table4-1
Annual Water Useand Production in the MSWD System, 1991 to 2004
Annual Water Usage (ac-ft) Annual
Y ear .
SFR MFR Commer cial Other Total Production (ac-ft)

1991 2,990 1,180 853 498 5521 —
1992 3,083 1,294 538 794 5,708 —
1993 3,215 1,300 539 779 5,833 6,562
1994 3,753 1,614 640 1,086 7,093 6,784
1995 3,533 1,290 602 742 6,167 6,723
1996 3,736 1,376 693 863 6,668 7,142
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Table4-1
Annual Water Useand Production in the MSWD System, 1991 to 2004
v Annual Water Usage (ac-ft) Annual
= SFR MFR Commer cial Other Total Production (ac-ft)
1997 3,639 1,279 636 912 6,467 7,146
1998 3,523 1,209 583 870 6,186 7,241
1999 3,787 1,369 671 1,146 6,973 7,627
2000 3,955 1,578 719 1,057 7,309 7,854
2001 3,928 1,457 665 1,083 7,133 7,843
2002 4,108 1,435 669 1,162 7,374 8,102
2003 4,318 1,468 690 1,097 7,572 8,567
2004 4,944 1,548 715 1,647 8,854 10,039

SFR water use increased by nearly 4 percent per year between 1991 and 2004, while MFR and
commercia water use increased much more slowly. Other water use proliferated notably over
this time (and more quickly than SFR) as the demand for irrigation, schools and tract
construction water rose in response to SFR development. District water production increased at
about 4 percent annually.

Data on historical annual total water use and production in the WPSV system are presented in
Table 4-2.

Table4-2
Annual Water Useand Production in the West Palm Springs Village System, 1991 to 2004
Annual Water Usage (ac-ft) Annual

Y ear Production

SFR MFR Commercial Other Total (ac-ft)
1991 32 0 0 50 82 —
1992 34 0 0 50 84 —
1993 35 0 0 51 86 107
1994 49 0 0 68 117 120
1995 46 1 0 51 98 113
1996 48 0 0 37 85 95
1997 50 1 0 42 93 103
1998 44 0 0 40 84 92
1999 46 0 0 27 73 84
2000 48 0 0 36 85 104
2001 47 0 0 41 87 78
2002 53 0 0 44 97 123
2003 51 0 0 45 96 114
2004 56 0 0 33 89 99

SFR water use increased by about 4.3 percent per year between 1991 and 2004, while MFR and
commercia water use both decreased over the same period. Other water use a'so declined from
1991 through 2004, as did groundwater production.
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Data on historical annual total water use and production in the PSC system are presented in
Table 4-3.

Table4-3
Annual Water Useand Production in the Palm Springs Crest System, 1991 to 2004
Annual Water Usage (ac-ft) Annual
Y ear Production
SFR MFR Commercial Other Total (ac-ft)
1991 17 0 0 23 —
1992 22 8 0 0 30 —
1993 27 9 0 0 37 47
1994 29 10 0 0 39 52
1995 26 10 0 0 36 52
1996 25 18 0 0 42 55
1997 25 16 0 0 41 48
1998 26 14 0 0 41 49
1999 30 14 0 0 46 51
2000 32 13 0 0 45 53
2001 34 16 0 0 50 59
2002 36 15 0 0 51 58
2003 35 10 0 0 45 55
2004 39 11 0 0 50 59

SFR water use increased by about 6.6 percent per year between 1991 and 2004, while MFR
water use increased somewhat more slowly, and commercial and other water use remained
absent in this system. Water production increased at about 2.1 percent annually.

Finally, summary data on historical annual water use and production for the District-wide total

are presented in Table 4-4.

Table4-4
Annual Water Useand Production for the District-Wide Total, 1991 to 2004

Annual Water Usage (ac-ft) Annual
Y ear SFR MFR Commercial Other Total Pr ?:C‘fﬁ)'on
1991 3,039 1,185 853 548 5,626 —
1992 3,139 1,302 538 844 5,823 —
1993 3,278 1,309 539 830 5,956 6,716
1994 3,831 1,624 640 1,154 7,249 6,957
1995 3,605 1,301 602 793 6,301 6,889
1996 3,808 1,394 693 900 6,795 7,292
1997 3,714 1,296 636 954 6,601 7,297
1998 3,594 1,224 583 910 6,311 7,382
1999 3,863 1,384 671 1,175 7,092 7,763
2000 4,035 1,591 719 1,094 7,439 8,010
2001 4,009 1,474 665 1,124 7,271 7,979
2002 4,197 1,450 669 1,207 7,523 8,283
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Table4-4
Annual Water Useand Production for the District-Wide Total, 1991 to 2004
Annual Water Usage (ac-ft) Annual
Year SFR MFR Commercial Other Total e ?:C‘fﬁ)'on
2003 4,405 1,478 690 1,141 7,714 8,736
2004 5,039 1,558 715 1,679 8,992 10,197

SFR water use across the District increased by about 4 percent per year between 1991 and 2004.
MFR and commercial water use grew more slowly and comprised about 25 percent of water use
by 2005. Other water use increased considerably over this same time period as demand for
schools, irrigation and tract construction water increased in response to SFR water use. Water
production increased by about 4 percent annually.

Growth in SFR and other water use for the District-wide Total has been increasing across the
District but primarily in the MSWD system over the past 15 years. Growth in MFR and
commercial water use has been much slower as demand for that type of housing and the
commercial servicesto meet resdential growth has been limited. Experts, developers and
community members expect that demand for additional SFR water use and the commercial
services and other water uses, such as irrigation and tract construction water, will increase
dramatically over the next 15 years. Water production has increased to meet demands and will
continue to do so into the future.

Water demands in MSWD appear to have some seasonality, but because MSWD tracks water
usage bimonthly, those seasonal patterns are somewhat unclear. In most years, the months of
peak usage are September-October. The shoulder months of higher usage vary, beginning in
May-June to July-August and ending in November-December or January-February. The
usefulness of forecasting seasonality patterns into the future is limited, given this situation.

4.1.3 Future Water Use

HE developed one water use factor from these historical data, namely the 520 gallons per SFR
service connection per day mentioned earlier, that it incorporated into water demand forecasts.
To forecast MFR, commercial and other water uses, HE incorporated proportional analysis based
on SFR and MFR development in the District.

HE projected future SFR water use was based on information from MSWD and the DHS
Planning Department about new development in the DHS area, combined with the 520 gallons
per SFR service connection per day water usage factor. HE' s baseline scenario forecasts of water
use by category plustotal water demands, including unaccounted-for-water, for the District-wide
Total are presented in Table 4-5 below.

Table4-5
Projected Basdline Scenario, Water Use by Category and Total Water Demands,
District-Wide Total, 2005 to 2035, in Acre-Feset per Year

Y ear SFR MFR/M obile Commercial Other Total Total with L osses
2005 5,300 1,500 800 1,500 9,100 10,100
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Table4-5
Projected Baseline Scenario, Water Use by Category and Total Water Demands,
District-Wide Total, 2005 to 2035, in Acre-Feset per Year

Y ear SFR MFR/M obile Commercial Other Total Total with Losses
2010 7,700 1,500 1,200 2,300 12,700 13,800
2015 10,100 1,600 1,600 3,000 16,300 17,700
2020 12,500 1,600 2,000 3,800 19,900 21,600
2025 13,000 1,600 2,100 3,900 20,600 22,400
2030 13,600 1,600 2,200 4,100 21,500 23,400
2035 14,200 1,600 2,300 4,400 22,500 24,500

HE projects that under the baseline scenario, MSWD will realize more than 14,000 acre-feet of
additional water demands by 2035, including unaccounted-for-water, driven primarily by SFR
growth. Almost all the new SFR development and water demands will locate on the fringes of
the developed parts of DHS, namely in the northeast and northwest corners of the city, including
the far northwest region that surrounds California Highway 62.

HE'’s high growth scenario projections of water use by category and total water demands,
including unaccounted-for-water, for the District-wide total are presented in Table 4-6 below.

Table4-6
Projected High Growth Scenario, Water Use by Category and Total Water Demands, District-Wide Total,
2005 t0 2035, in Acre-Fest per Year

Y ear SFR MFR/Mobile Commercial Other Total Total with L osses
2005 5300 1,500 800 1,500 9,100 10,100
2010 8900 1,500 1,400 2,600 14,400 15,700
2015 12,500 1,500 2,000 3,700 19,700 21,400
2020 14,300 1,600 2,300 4,300 22,500 24,500
2025 16,100 1,600 2,600 4,900 25,200 27,400
2030 17,900 1,600 2,900 5,500 27,900 30,300
2035 19,700 1,700 3,200 6,000 30,600 33,300

HE projects that under the high growth scenario, MSWD annual water demands will increase by
more than 23,000 acre-feet by 2035, including unaccounted-for-water, driven primarily by SFR
growth. Again, most of the new SFR development and water demands will locate on the fringes
of the developed parts of DHS, namely in the northeast and northwest corners of the city,
including the far northwest region that surrounds California Highway 62.

4.1.4 Small Area Water Use Forecasts

HE developed small area forecasts for MSWD based on a proportional analysis of overall
District water demands allocated first between the three water systems, MSWD, WPSV and
PSC, and then between the six US Censustracts in the District, and finally between the small
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areas, or pressure zones, scattered acrossthe District. The final results of this allocation of total
water demands across the District’ s three water systems under the baseline scenario are
displayed in Table 4-7 below.
Table4-7
Total Water Demand Projectionsfor the Three M SWD Systems,

Baseline Scenario, in Acre-Feet per Year

Y ear MSWD WPSV PSC Total

2005 9,950 100 50 10,100
2010 13,590 140 70 13,800
2015 17,430 180 90 17,700
2020 21,280 220 110 21,610
2025 22,060 220 110 22,390
2030 23,050 230 120 23,400
2035 24,130 250 120 24,500

Note: Totals may not sum exactly dueto rounding.

The bulk of growth in water demands under the baseline scenario will occur within the MSWD
system. Growth in the WPSV and PSC systems will be slow and negligible compared with total
District water demands. The results of the allocation of total water demands across the District’s
three systems under the high growth scenario are displayed in Table 4-8 below.

Table4-8
Total Water Demand Projectionsfor the Three M SWD Systems,
High Growth Scenario, in Acre-Feet per Year

Y ear MSWD WPSV PSC Total

2005 9,950 100 50 10,100
2010 15,460 160 80 15,700
2015 21,080 210 110 21,400
2020 24,130 250 120 24,500
2025 26,990 270 140 27,400
2030 29,850 300 150 30,300
2035 32,800 330 170 33,300

Note: Totals may not sum exactly dueto rounding.

HE also allocated total water demands under both scenarios to the small areas, or pressure zones,
scattered throughout MSWD. The results of that allocation under the baseline and high growth
scenarios are displayed in Tables 4-9 and 4-10, respectively, on the next page.

HE estimates that the most significant growth in water demands will occur in the Gateway,
Terrace, Mission Lakes, Northridge and Annandale pressure zones. These zones cover the
northeast and northwest corners of DHS and the far northwest corner of MSWD around
California Highway 62 that will experience the most notable SFR development. Other zones will
also experience some growth but on a much smaller scale. These growth patterns hold true under
both the baseline and high growth scenarios.
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Table4-9
Total Water Demand Forecastsby M SWD Pressure Zones, Basdline Scenario, in Acre-Feet per Year
Reduced
Valley Reduced
Valley View Overhill Two Desert Mission Reduced Reduced Reduced
Year Quail View East Overhill East Gateway Bunch Terrace View Redbud Highland Lakes Vista Vista Northridge Northridge Annandale Annandale Total
2005 460 330 70 260 70 200 1,210 2540 1,040 300 100 420 700 140 1,120 230 730 50 9,970
2010 520 330 110 260 70 1,300 1,290 2670 1,150 300 150 590 700 140 1,540 230 2,200 60 13,610
2015 590 330 150 260 70 2460 1,380 2810 1,270 300 200 770 700 140 1,980 230 3,750 70 17,460
2020 860 440 150 370 70 3340 1520 2940 1,280 300 270 900 830 140 2,310 240 5,290 70 21,320
2025 910 460 150 390 70 3510 1560 3,000 1,280 300 280 920 850 140 2,370 240 5,580 70 22,080
2030 980 490 150 420 70 3,730 1620 3,070 1,280 300 300 950 880 140 2,450 240 5,950 70 23,090
2035 1,060 520 150 450 70 3970 1680 3140 1,280 300 320 980 910 140 2,530 240 6,350 70 24,160
Note: Pressure zones Reduced Valley View West and Reduced Overhill West have no service provided to them and are not included in these small area forecasts.
Source:  Harvey Economics, 2005.
Table4-10
Total Water Demand Forecastsby M SWD Pressure Zones, High Growth Scenario, in Acre-Feet per Year
Reduced
Valley Reduced
Valley View Over hill Two Desert Mission Reduced Reduced Reduced

Year Quail View East Overhill East Gateway Bunch Terrace View Redbud Highland Lakes Vista Vista Northridge Northridge Annandale Annandale Total
2005 460 330 70 260 70 200 1,210 2540 1,040 300 100 420 700 140 1,120 230 700 50 9,890
2010 560 330 130 260 70 1,860 1,340 2,730 1,200 300 170 680 700 140 1,760 230 2,930 60 15,390
2015 670 330 190 260 70 3560 1,470 2920 1,360 300 250 950 700 140 2,410 230 5,190 70 21,000
2020 900 410 190 340 70 4230 1,630 3,080 1,370 300 300 1,050 800 140 2,660 240 6,350 70 24,060
2025 1,110 490 190 420 70 4850 1,780 3,230 1,380 300 350 1,140 890 140 2,890 250 7,430 70 26,910
2030 1,320 570 190 500 70 5470 1,930 3,380 1,390 300 400 1,230 980 140 3,120 260 8,510 70 29,760
2035 1,530 650 190 580 70 6,110 2,090 3530 1,400 300 450 1,330 1,080 140 3,360 270 9,630 70 32,710
Note: Pressure zones Reduced Valley View West and Reduced Overhill West have no service provided to them and are not included in these small area forecasts.

Source:  Harvey Economics, 2005.
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42  SUMMARY

Assuming current trends continue, HE projects significant growth in water demands for MSWD
over the next 30 years, driven primarily by SFR development. Under the baseline scenario, the
District’s annual water demands will grow by more than 14,000 acre-feet by 2035, whereas
under the high growth scenario, MSWD will face new water demands of about 23,000 acre-feet
annually. The growth will focus in the northeast and northwest corners of the District, where
there is open and attractive land and where developers are planning to build thousands of new
housing units. Growth in MFR and commercial demands will be modest, but other water
demands will continue to increase in response to SFR development and irrigation. Overall, these
significant increases in water demands will require considerable investments in new
infrastructure.
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51 INTRODUCTION

The MSWD Service zone consists of three separate water supply and distribution systems, which
are defined by the California Department of Health Services as:

§ MSWD System-the largest water system, which includes the City of Desert Hot Springs
and several surrounding smaller communities including Painted Hills.

§ Palm Springs Crest System-the eastern most of the two small systems
§ West Pam Springs Village System-the western most of the two small systems

The existing MSWD System is a combination of water distribution systems, some of which are
interconnected and others that are completely independent. The Palm Springs Crest and West
Palm Springs Village systems are located about 5 miles from the Desert Hot Springs System and
there are no interconnects between the systems. Because of the distance and topographical
constraints, there are currently no plansto integrate these three systems together.

The primary source of water supply for each of the three water systemsis groundwater obtained
through production wells. Figure 5-1 illustrates the location of these wells to serve the water
systems described above. The MSWD Service area currently includes seven wells that supply the
MSWD System, with two additional wells being installed in 2005, and two wells each for the
Palm Springs Crest System and the West Palm Springs Village System.

An emergency source of water for MSWD isthe Coachella VValley Water District (CVWD).
MSWD currently has two inter-connections with the CVWD that can be used to provide
emergency water to the MSWD System on atemporary and very limited basis.

A third source of water is obtained through an agreement between the Desert Water Agency
(DWA) and the Metropolitan Water District of Southern California(MWD) to exchange
Colorado River water for State Water Project (SWP) water. DWA obtains this water through a
turnout from the Colorado River Aqueduct and manages a recharge facility near the turnout that
enables the water (when it is available) to replenish the aquifer used by MSWD. The MSWD
water supply must be capable of meeting a full range of domestic and fire flow water demands.
Asdescribed in Section 3, the population of the study area has been growing at a very fast pace
for the last five years, and is forecasted to continue for the next twenty years. The current and
projected average annual daily and maximum day water demands for the MSWD are presented
in Table 5-1.

Section 5 discusses the existing hydrogeologic setting for the MSWD Service area, the ability of
the existing production well systems to meet current demand, the need for additional wells to
meet projected demands over the twenty-year study period, and six other water sources available
to MSWD to bolster its groundwater supply.

5.2 HYDROGEOLOGIC SETTING

Groundwater is the primary source of water for the MSWD, thus an understanding of the existing
hydrogeologic setting is useful for understanding the water supply issues facing MSWD.
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Figure5-1
Existing Wellsand Wellsin Design /
Construction
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Table5-1
Current and Projected Water Demands (High Growth Scenario)
Study Year Annual Demand ADD MDD
(Ac-Ft/year) (mgd) (mgd)
MSWD System
2005 9,940 8.88 17.75
2010 15,450 13.79 27.59
2015 21,070 18.81 37.63
2020 24,130 21.55 43.09
2025 26,980 24.09 48.18
West Palm Springs Village System
2005 100 0.09 0.18
2010 160 0.14 0.29
2015 210 0.19 0.38
2020 250 0.22 0.45
2025 270 0.24 0.48
Palm Springs Crest System

2005 50 0.04 0.09
2010 80 0.07 0.14
2015 110 0.10 0.20
2020 120 0.11 0.21
2025 140 0.13 0.25

Sour ce: Harvey Economics, 2005

5.2.1 Groundwater Basins

MSWD is located in the northwestern portion of the Upper CoachellaValley, in eastern
Riverside County. Its service zone contains a portion of the Upper Coachella Groundwater Basin
and includes Mission Creek Sub-Basin, Garnet Hill Sub-Basin, Whitewater Sub-Basin, San
Gorgonio Pass Sub-Basin, and the Desert Hot Springs Sub-Basin, as presented in Figure 5-1.
These sub-basins were formed by the large and active faults that make up the San Andreas Fault
system. All of the sub-basins, except for Desert Hot Springs, are “cold-water” basins that can
provide potable water. The Desert Hot Springs Sub-Basin is a “hot-water” basin that is highly
mineralized, with water temperatures exceeding 100 degrees Fahrenheit. This water isvery
valuable to the local economy, asit isthe lifeblood of the numerous spa resorts and hotels within
the city of Desert Hot Springs.

Although the MSWD service area boundary overlies several sub-basins, Figure 5-1 indicates that
currently all of the producing water supply wells for the MSWD system are located within the
Mission Creek Sub-Basin. The Palm Springs Crest System and the West Palm Springs Village
System are both supplied by wells that draw from the Cabazon Storage Unit of the San Gorgonio
Pass Sub-Basin.

The Mission Creek Sub-Basin is located between the Desert Hot Springs Sub-Basin and the
Garnet Hill Sub-Basin and covers about 77 square miles. It is bounded on the south by the
Banning Fault, on the north and east by the Mission Creek Fault, and on the west by limited
water-bearing rocks of the San Bernardino Mountains. Differential movement along these faults
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has created effective barriers to groundwater flow by deforming the sedimentary deposits and
displacing water-bearing depositgsomi).

The San Gorgonio Pass Sub-Basin is formed by the San Bernardino Mountains to the north and
the San Jacinto Mountain Range to the south. The Banning Fault lies on the north edge of the
sub-basin. The eastern edge of this sub-basin, where it abuts the Whitewater Sub-Basin, is not
clearly defined. The Cabazon Storage Unit occupies an area of approximately 20 square miles.

The Desert Hot Springs Sub-Basin is located between the San Bernardino Mountains to the north
and the Mission Creek Sub-Basin. It is bounded on the south by the Mission Creek Fault. As
mentioned previously, it isa producer of mineralized, hot water that feeds the local spa resort
industry. The water temperatures of 34 wells measured in the spring of 1961 (DWR) ranged from
82 degrees F to 200 degrees F, with the average value being 118 degrees F. Some of the thermal
water in this sub-basin moves through the Mission Creek Fault and may have an effect on the
wells in the northern part of the Mission Creek Sub-Basin.

The Garnet Hill Sub-Basin is located between the Mission Creek Sub-Basin and the Whitewater
Sub-Basin, and is defined by the Garnet Fault to the south and the Banning Fault to the north.

The main water bearing units of the local sub-basins are relatively undisturbed and un-
consolidated Holocene and late Pleistocene alluvial deposits, and terrace deposits. These deposits
form alluvial fans due to erosion from the surrounding San Bernardino and Little San Bernardino
Mountains. The individual beds are lenticular in shape and not extensive, but coal esce with other
beds to form larger water bearing areas. Water bearing units include Pleistocene, Cabazon
fanglomerate, and Ocotillo conglomerate formations and Upper Pleistocene and Holocene
alluvium.

Sediments are reported to be as deep as 7000 feet in the CoachellaValley (California
Department of Water Resources (DWR) Bulletin No. 118 (2004)). However, these sediments are
only as deep as 4600 feet under the MSWD Service zone. The water bearing deposits, which
include the Ocotillo conglomerate, Cabazon fanglomerate, and alluvium, range up to 2000 feet
thick in some parts of the Mission Creek Sub Basin. Water quality becomes more saline at depth
and poor hydraulic connection exists between shallow and deeper deposits. Some confined
conditions exist as indicated by flowing wells; however, much of the groundwater may occur in
an unconfined state throughout the sub-basin. GTC (1979) indicates that the thickness of the
water bearing sediments is estimated to range from 600 feet to 1100 feet.

5.2.2 Groundwater Levels and Pumping

The San Andreas Fault system has a dramatic impact on groundwater levels within MSWD.
Previous studies have shown that the various faults that make up the fault system act as effective
barriers to groundwater flowing from north to south through the area. Groundwater levels and
sometimes temperatures on the north and south sides of each fault are significantly different.
Groundwater levels are generally higher on the north side of the fault because of its barrier
effect, to the extent that springs have been recorded on the north. Thus the groundwater levels
within the Mission Creek Sub-Basin are generally higher in the southern portion of the sub-basin
because of the influence of the Banning Fault. On the other hand, groundwater temperatures in
the sub-basin are generally higher to the north because of the influence of the Desert Hot Springs
Sub-Basin.
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Existing groundwater levels vary throughout the Mission Creek Sub-Basin. Psomas (2004)
reports that water levels in domestic wells range from about 140 feet to 720 feet below ground
surface, with the average depth to water being 372 feet. Based on information obtained from
selected MSWD wells across the sub-basin, 2004 groundwater levels ranged from 698 to 718
feet above mean sea level (mdl). Figure 5-2 presents the 2004 groundwater elevation contour
map for the portion of the Mission Creek Sub-Basin where the most groundwater pumping is
occurring. (Psomas, 2004).

Groundwater is extracted from the Mission Creek Sub-Basin both by public agencies (MSWD
and CVWD) and by private entities such as golf courses, resorts, and domestic wells. Psomas
(2004) reportsthat public well pumping extracts the highest amount of groundwater annually,
followed by private golf course and resort pumping. The amount of domestic pumping is
difficult to estimate due to the lack of a comprehensive data on well locations, current use, and
pumping rates.

In 2003, MSWD reported groundwater extraction in the Mission Creek Sub-Basin to be 8,567
acre-feet for MSWD and 4,425 acre-feet for CVWD. Psomas (2004) reported that the major
private users, including Hidden Springs Country Club, Mission Lake Country Club, and Desert
Sand Resort, extracted approximately 1,510 acre-feet of groundwater. Pumping from the
domestic wells in the MSWD system was estimated by Psomas (2004) to be 225 acre-feet (200
wells each extracting groundwater at arate of 1,000 gallons per day). The combined groundwater
extraction from all wells in the sub-basin for 2003 is thus estimated at 14,727 acre-feet per year.

Water levels in the eastern portion of the Cabazon Storage Unit, which supplies water to the
Palm Springs Crest and West Palm Springs Village systems, can be inferred from measurements
in MSWD WEell Nos. 25, 25A, 26, and 26A. Slade (2000) indicates that water levelsin Well Nos.
25 and 26 vary in response to the amount of precipitation, and actually rose between 1967 and
1998. Since 2001, however, water levelsin Well 25 and Well 26 have fallen 17 feet and 15 feet,
respectively.

The MSWD is currently supplied by atotal of 11 wells that feed the various distribution systems,
with two more wells planned to be placed in service in 2005/2006. The locations of the wells can
be seen in Figure 5-1. Table 5-2 provides the pressure zone served, horsepower, pump setting,
and the capacity for each well.

MSWD System: The MSWD System is served by seven existing wells and two new wells that
are to be completed in 2005/2006. The nine wells will have atotal estimated pumping capacity
of 13,175 gallons per minute (gpm), or about 19 million gallons per day (mgd). These wells are
scattered throughout the water distribution system, and all but one are located in the Mission
Creek Sub-Basin. One of the new wells, the Garnet Well, is located in the Garnet Hill Sub-Basin.
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Figure5-2
2004 Groundwater Elevations
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Table5-2
Existing Well Information, MSWD Service Zone
Well Przeﬁu re M otor Rl Capacity Capacity Capacity Efficiency
. . one Setting
Designation Served (hp) (ft) (gpm) (mgd) (acft/yr) (%)
MSWD System
22 Terrace 400 493 1,750 2.52 2,822 72.8
24 Terrace 600 529 1,200 1.73 1,938 513
27 valey 200 262 1,100 158 1,770 66.8
View
28 Annandale 600 632 1,900 2.74 3,058 65.9
29 Terrace 350 403 1,700 245 2,744 74.0
30 Mission 250 655 825 1.19 1,333 66.8
Lakes
31 Two Bunch 350 250 1,900 2.73 3,058 69.1
32 (Liwle 013 _ _ 2,000 2.88 3,226 _
Morongo)
33 (Garnet) 913 — — 800 1.15 1,288 —
Subtotal 13,175 18.97 21,246 —
West Palm Springs Village System
W. Pam
26 Springs 100 245 350 0.50 560 524
Village
W. Pam
26A Springs 30 450 170 0.25 280 —
Village
Subtotal 520 0.75 840 —
Palm Springs Crest System
Palm
25 Springs 125 420 400 0.79 885 61.9
Crest
Palm
25A Springs 40 500 175 0.27 302 69.8
Crest
Subtotal 575 1.06 1187 —
TOTAL 14,285 20.78 23,275 —

Source: MSWD, 2005, including efficiencies generated by Southern California Edison.

The calculation of the total existing water supply capacity includes the following new wells:

§ Well 32 (Little Morongo), located just west of Little Morongo Road and north of Dillon
Road, is scheduled to be on line by July 2005. This well will serve the 913 Pressure Zone,
and tests have shown it to be an excellent producer. Rated capacity will be at 2,000 gpm,

but the measured production is 3,500 gpm with about 26 feet of drawdown.

§ Well 33 (Garnet), located just west of Little Morongo Road and north of 20" Avenue, is
inthe Garnet Hill Sub-Basin and is scheduled to be on line by the first quarter of 2006.
Thiswell will also serve the 913 Pressure Zone. Tests have shown that the rated capacity
will only be about 800 gpm.
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Palm Springs Crest System: Two wells, Well 25 and Well 25A, are currently the only sources
of water supply for the Palm Springs Crest System. Well 25 has been in operation since 1958,
whereas Well 25A was installed in September 2002 to provide a redundant source of water.

West Palm Springs Village System: Two wells, Well 26 and Well 26A, are the only sources of
water supply for the West PAlm Springs Village System. Well 26 has been in operation since
1928, and is currently the main source of water for this system. Well 26A was installed in
November 2001 to provide a redundant source of water. Thiswell was shut down in early 2002
because high uranium concentrations, originating from natural sources, were measured in the
water from the well. MSWD has recently installed a wellhead treatment system that reduces
uranium levelsto below drinking water standards.

5.2.3 Water Balance

Regional groundwater levelsin the Mission Creek Sub-Basin have been declining since the early
1950s due to scarce annual precipitation and groundwater extractions, and numerous studies
have been undertaken to evaluate historical impacts and estimate likely future impacts to
groundwater levelsin the sub-basin. Groundwater level dataindicate that since 1952,
groundwater levels have declined at arate of 0.5 to 1.5 feet per year. Multiple investigators,
considering different time periods, have estimated rates of overdrafting from the aquifer between
3,900 and 12,884 acre-feet per year. Slade (2000) calculated the loss of groundwater from the
sub-basin as 5,340 acre-feet per year between 1978 and 1997. This estimate was based on a
previous GTC (1979) report and an evaluation of historical water records for CVWD Well No.
3407, which showed a 1v2-foot-per-year decline in groundwater levels. Krieger and Stewart
(2005) used the Slade/GTC assumptions and more recent groundwater levels (1998 through
2004) to estimate an overdrafting rate of 9,700 acre-feet per year for the northwesterly three-
quarters of the sub-basin, and 12,884 acre-feet per year for the entire sub-basin.

Because of continued concerns over the consistent drop in groundwater levels, MSWD hired
Psomas to further evaluate the loss of groundwater in storage. In their study, Psomas (2004) used
two methods, which agreed well, to analyze groundwater levels in the Mission Creek Sub-Basin.
The Psomas study suggests that the Mission Creek Sub-Basin is being overdrafted at arate of
3,900-4,400 acre-feet per year. It should be noted that Psomas did not include any groundwater
recharge using imported water in its water balance calculation, such as the 4,700 acre-feet of
water that was recharged in November and December of 2002 via the Mission Creek recharge
facility. Psomas had concerns about the reliability of this source since it depends upon the
availability of water from MWD and the exchange agreement with DWA.

However, the most recent revision to the MSWD’ s Urban Water Management Plan (UWMP, or
Plan) (2006) recognizes the existence and operation of the MSWD’ s groundwater recharge
facilities as an element of the basin wide groundwater system, helping to offset declines in basin
groundwater levels. Additionally, the Plan accounts for recharge from treated wastewater. Table
5-3 below shows the anticipated future groundwater balance of the Mission Springs Sub-Basin
aguifer as determined in the 2005 UWMP.
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Table5-3
(Table4.2-1 of 2005 Urban Water M anagement Plan)

MSWD Water Balance
(AF —all numbers rounded to nearest 100 AF)

Y ear Mission CVWD Sub- Surplus Total Recharge Net Total Net
Creek Sub- Basn GW MSWD from35% | Recharge | MSWD | Balance
Basin Production’? | Recharge® | Demand” | Return | Available GW (8]
Rechar ge™ Flow!® 6l Demand!”
2005 27,000 5,000 22,000 9,200 3,200 25,200 9,200 16,000
2010 11,200 4,000 7,200 14,400 5,000 12,200 14,400 (2,200)
2015 14,100 5,500 8,600 19,800 6,900 15,500 17,800 (2,300)
2020 16,100 7,100 9,000 22,500 7,900 16,900 17,200 (300)
2025 17,800 8,900 8,900 25,200 8,800 17,700 19,100 (1,400)
2030 19,100 10,700 8,400 27,900 9,800 18,200 21,200 (3,000)

[1] From Table 2-13 in CVWD 2005 UWMP for Mission Creek Spreading Facility; 2005 value from Nov. 9, 2005 email from Dave Luker
(Genera Manager of DWA) to Arden Wallum (General Manager of MSWD)

[2] From Table 3-3in CVWD 2005 UWMP for Mission Creek Sub-Basin

[3] Difference between Misson Creek Sub-basin Recharge and CVWD Production

[4] Total Projected MSWD demand including recycled water demand (refer to subsequent tablesin this section)
[5] Naturally occurring recharge from return flow (35% of Total MSWD Demand)

[6] Net Recharge Available = Surplus GW Recharge + Recharge from Return Flow

[7] Total MSWD GW Demand (excludesrecycled water demand)

[8] Net Balance = Total MSWD GW Demand — Net Recharge Available

Table 5-3 reflects more potential influences to groundwater levels, and presents a more detailed
picture of future impacts to the aquifer, than the earlier studies. Accordingly, the Plan
acknowledges that surplus recharge to the aquifer can occur in wet years such as 2005. Overall,
however, under conditions of “normal” precipitation, the Plan predicts annual overdrafts of the
aquifer ranging from 300 to 3,000 acre-feet.

According to the Plan, the estimated recharge potential of the new 60-acre facility range from
15,000 to 60,000 acre-feet per year, depending on the quantity and timing of water availability.
The recharge of at least 15,000 acre-feet of imported water per year for 25 yearsisakey
component of the UWMP. In accordance with the Plan, MSWD will work with DWA and the
CVWD to protect the Sub-Basin as a source of water viaimplementation of a Ground Water
Replenishment and Assessment Program (GWRAP).

DWR (1964) estimated total groundwater storage capacity for the Mission Creek Sub-Basin to
be 2.6 million acre-feet (MAF). A reevaluation by DWR in 1987 revised this storage capacity
estimate to approximately 2.2 MAF. GTC (1979) estimated that actual groundwater in storage in
the Mission Creek Sub-Basin (within the MSWD boundaries) was 1.44 million acre-feet in 1978.
For the GTC sudy, the sub-basin was separated into two zones. 1) Zone A (western portion of
the sub-basin) was estimated to contain 558,576 acre-feet, while Zone B (eastern portion of the
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sub-basin) was estimated to contain 890,130 acre-feet. Currently, all of MSWD’swells are
located in Zone B.

DWR (1987) estimated the total storage capacity of the Cabazon Storage Unit, San Gorgonio
Sub-Basin, to be 1,152,000 acre-feet, and the actua groundwater storage at that time to be
640,000 acre-feet. Since groundwater levels in that basin has decreased since that date, the actual
groundwater storage has also decreased. The USGS is currently studying the Cabazon Storage
Unit to more clearly define the geohydrologic characteristics of the area. MSWD is one of eight
agencies financially participating in the USGS studies.

In view of the information contained in the various studies regarding capacity and actual storage
in the sub-basin, the current and anticipated rate of overdrafting from the sub-basin, and the
MSWD water management plan, it can be safely stated, the Mission Springs Sub-Basin will
provide an adequate supply of groundwater into the distant future.

53 GROUNDWATER SUPPLY

This section will evaluate the existing capabilities of the three existing water supply systems that
make up the MSWD Service area with respect to the existing and projected demands developed
in Section 4, Water Requirements, and previously presented in Table 5-1.

A sufficient supply of water must be available to meet the current MDD generated by each of the
systems. The evaluation of whether the existing water supply systems have sufficient capacity to
meet the estimated 2005 demand will be focused on the capacity and reliability of each of the
water supply systems, based on the following three pumping scenarios:

§ Continuous 24 Hours Per Day Pumping

§ Off-Peak Pumping Only. Thisis MSWD’ s normal operating mode in which itswells are
only operated during the electrical off-peak hours (18 hours between 5:30 PM and 11:30
AM) as a cost-saving measure.

§ Continuous 24-Hours Per Day Pumping Without Largest Well. The reliability of any
water supply system is an important consideration. Well production for any particular
well could suddenly cease due to mechanical problems caused by the pump, motor, well
shaft, or transmission piping. Also, electrical outages or telemetry failure could terminate
well production. In addition, well capacity could slowly decrease due to aging of the
well. Water quality issues could also remove awell from the system. Finally, well
capacity could also be reduced because the expanding cone of depression impacts hidden
barriers. The reliability of each of the Well Supply Zones was analyzed by evaluating the
impacts on the system assuming that the largest well that serves that Well Supply Zone is
temporary out of service.

The reliability of the system has been improved by MSWD'’ s purchase of two mobile, trailer-
mounted generators capable of providing an alternate source of power in case the main power
supply serving a particular well goes down. The generators can be described as follows:

§ A 275-kilowatt generator that is large enough to provide power to any well 100 HP or
less, which includes Well Nos. 25, 25A, 26, and 26A.
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§ A 600-kilowatt generator that can provide sufficient power to any well 350 HP or less,
which includes Well Nos. 27, 29, 30, and 31.

The other three wells, Nos. 22, 24, and 28, aretoo large for a mobile system.

Of the wells having less than 350 HP, Well 29 isthe only one that has been retrofitted with a
manual transfer switch so that the generator can be plugged in and the main power supply
disconnected. Well Nos. 27, 30, and 31 are scheduled to be retrofitted in the next few years.

In addition, the reliability and flexibility of the water supply system is enhanced by the
occurrence of valves that separate several of the Well Supply zones. These valves are normally
closed to keep the supply zones isolated from one another, but can be manually opened to allow
supplemental water from one zone into another that may be experiencing higher than normal
demands.

5.3.1 Current Demand vs. Supply

To evaluate the adequacy of the existing water supply for the MSWD Service area, it is
necessary to evaluate each of the three systems: MSWD, West Palm Springs Village, and Palm
Springs Crest on an individual basis. Also, since the MSWD system is composed of several
individual well supply “regions’ that are separated from each other by normally closed valves, a
separate analysis is conducted for each well supply region (Figure 5-3) to assessthe water supply
capacity and reliability to meet existing domestic demands.

URS 511



SECTIONFIVE Water Supplies

| nsert

Figure5-3
Designated Water Supply Regions (2005)
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Table 5-4 identifies the demands for the service zones that comprise each of the five designated

Well Supply Regions, which are presented in Figure 5-3.

Table5-4

Calculation of Demands for the Well Supply Regions

Groundwater Supply Service zones (SA)
2005 Average
Well Supply Annual Demand
Region Well Capacity (mgd) Name (mgd)
I 22 2.52 Terrace 2.27
24 1.73 Quail 0.41
29 245 Desert View 0.93
31 2.73 Northridge 1.00
32 (Little Morongo) 2.88 Reduced Northridge 0.21
— — Redbud 0.27
— — Vista 0.63
— — Reduced Vista 0.13
— — Highland 0.09
— — Two Bunch 1.08
Region | Totals Capacity 12.31 Demand 7.00
I 27 1.58 Valley View 0.29
— — Overhill 0.23
— — Reduced Overhill 0.06
— — Gateway 0.18
Region || Totals Capacity 1.58 Demand 0.77
Il 28 2.74 Annandale 0.63
— Reduced Annandale 0.04
Region I 1] Totals Capacity 2.74 Demand 0.67
v 30 119 Mission Lakes 0.38
Region |V Totals Capacity 1.19 Demand 0.38
\% 33 (Garnet) 115 913 Zone 0.06
Region V Totals Capacity 1.15 Demand 0.06

Sources Water Demands provided by Harvey Economics and Well Capacities devel oped based on pumping data provided by MSWD,2005

Table 5-5 compares the estimated 2005 average day and maximum day demands to the existing
water supply of each water system assuming three scenarios described previously. The surplus or
shortfall was calculated for each scenario, but only the value determined for the most critical of
the three scenarios is presented. Finally the number of wells required to either reduce any
capacity shortfall or to improve the reliability is identified for each Well Supply Region,
assuming that a new well would have a average capacity of 1,500 gpm (2.16 mgd for a 24-hour

pumping scenario).
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Based on thisanalysis, as further described below, well supply regions| and Il require additional
well capacity to meet demand while other well supply regions, including Region I, requires
additional wells for reliability purposes.

Table5-5
Comparison of Existing Groundwater Supply Capacity ver sus 2005 M DD
2005 Supply 2005 Supply 2005 Supply 24- Critical

Groundwater 2005 2005 24-hr 18-hr hr Pumpingw/o  Surplusor  Estimated
Supply ADD MDD! Pumping®  Pumping®  Largest Well* Shortfall® wells
Region / Wells (mgd) (mgd) (mgd) (mgd) (mgd) (mgd) Required®
MSWD System
Region | / Wdlls
22 24,29 31 & 32 7.00 14.00 12.31 9.23 9.43 -4.77 3
Region I1/
Wl 27 077 154 1.58 119 0 -1.54 1
Region 111/
Wl 28 067 134 2.73 2.05 0 -1.34 1
Region IV /
wall 30 038 0.76 119 0.89 0 -0.76 1
Region V /
Wl 33 0.06 0.12 115 0.86 0 -0.12 1
Total 8.88 17.76 18.96 14.22 — — 7
West Palm Springs Village System
Wells26 & 26A  0.09 0.18 0.53 0.40 0.2 0.02 0
Palm Springs Crest System
Wells25& 25A  0.04 0.09 1.06 0.80 0.27 0.18 0

Source: Demands provided by Harvey Economics, 2005 and Well Capacities based on pumping data provided by MSWD, 2005
MDD computed using the ADD and a multiplier of 2.0

224-Hour Pumping Available Supply computed by converting the measured pumping capacity from gpm to mgd.

% Off-Peak Pumping is MSWD' s normal operating mode in which its wells are only operated during the electrical off-peak hours (18 hours
between 5:30PM one day and 11:30AM the following day) as a cost-saving measure. Off-Peak Hour Pumping supply computed by multiplying
the 24-hour pumping capacity by theratio of 18/24.

4This scenario isa measure of supply redundancy and reliability. It is based upon the 24-Hour Pumping scenario w/o Largest Well in service.
Supply is computed by subtracting the largest well capacity from the 24-hour continuous pumping supply.

®TheMost Critical Surplus (Available Supply exceeds Demand) or Shortfall (MDD exceeds Available Supply) is computed by first subtracting
the MDD from each of the three Pumping Scenarios. The greatest shortfall that is computed using these three calculationsis shown.

€ The number of required wells (if any) is computed by dividing the Most Critical Shortfall (based on either capacity or reliability) by the average
assumed capacity (1500 gpm, or 1.62 mgd in a 18-hour pumping day) of a new well,

MSWD System: The evaluation of the water supply for each of the Well Supply Regionsin the
MSWD System will only consider MSWD’ s production well capacity. Additional sources of
supply, such as the emergency inter-connections with the CVWD will not be included.

Well Supply Region I. The combined capacity of the 5 wells (Wells Nos. 22, 24, 29, 31 & 32-
Little Morongo) significantly exceeds the 2005 ADD (7.00 mgd) of this well supply region.
However, since the 2005 MDD is estimated at 14.00 mgd, and the total capacity of the 5 wells
assuming 24-hour pumping) isonly 12.31 mgd, this supply zone will have difficulty meeting the
demands on the peak days of the year. The worst-case scenario iswhen MDD is compared to the
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Off-Peak Hour Pumping Only scenario, which limits the effective capacity of the wellsto 9.23
mgd. If the largest well, Well 32 (Little Morongo), is off line the supply is reduced to 9.43 mgd.
An additional 3 wells are needed to provide a sufficient and reliable water supply.

Well Supply Region I1. Well 27 can easily meet the 2005 ADD of 0.77 mgd using the current
operational mode of pumping during the off-peak hours. However, meeting the MDD of 1.54
mgd will require 24-hour pumping. The reliability of this system is less than optimum since it is
dependent on only one well. If Well 27 does need to be taken off-line, an alternate water supply
is available by manually opening normally closed valves between Well Supply Region | and
Well Supply Region 11. The wells in Well Supply Region | have ample capacity to serve both
Supply Regions | and Il on an average day, but will have problems during peak demands. Since
this supply region is served by only one well, the installation of an additional well would greatly
improve the reliability of the water supply system.

Well Supply Region [11. Well 28 can easily meet both the 2005 average day (0.67 mgd) and
maximum day (1.34 mgd) demands using the current operational mode of pumping during the
off-peak hours. Thereliability of this system is also less than desirable since it is dependent on
only one well. If Well 28 does need to be taken off-line, an alternate water supply is available by
manually opening a normally closed valve between Well Supply Region | and Well Supply
Region I11. The wellsin Well Supply Region | have ample capacity to serve both Supply
Regions | and |11 on an average day, but will have problems during peak demands. Since this
supply region is served by only one well, the installation of an additional well would greatly
improve the reliability of the water supply system.

Well Supply Region I'V. Well 30 can also easily meet both the 2005 average day (0.38 mgd) and
maximum day (0.76 mgd) demands using the current operational mode of pumping during the
off-peak hours. As with the other systems that depend upon a single well, the reliability of this
system could be improved. If Well 30 does need to be taken off-line, an alternate water supply is
available by manually opening anormally closed valve between Well Supply Region | and Well
Supply Region 1V. The wells in Well Supply Region | have ample capacity to serve both Supply
Regions| and IV on an average day, but will not be able to meet the high demands of both
systems on a very hot summer day. Since this supply region is served by only one well, the
installation of an additional well would greatly improve the reliability of the water supply
system.

Wl Supply Region V. The Garnet well can also easily meet both the 2005 average day (0.06
mgd) and maximum day (0.12 mgd) demands using the current operational mode of pumping
during the off-peak hours. As with the other systems that depend upon a single well, the
reliability of this system could be improved. If Well 33 (Garnet) does need to be taken off-line,
an alternate water supply is available by manually opening a normally closed valve between
Well Supply Region 11 and Well Supply Region V. The wellsin Well Supply Region |1 have
ample capacity to serve both Supply Region Il and V on an average day, but will not be able to
meet the high demands of both systems on a very hot summer day. Since this supply regionis
served by only one well, the installation of an additional well would greatly improve the
reliability of the water supply system.

West Palm Springs Village System: Table 5-5 indicates that the West Palm Springs Village
water supply system (Wells 26 and 26A) has sufficient pumping capacity to meet the 2005
demands for this area, assuming either continuous pumping or pumping only during off-peak
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hours. The reliability of the system is very good since both wells have the individual capacity to
meet the 2005 MDD if one well needs to be taken off line for some reason.

Palm Springs Crest System: Table 5-5 indicates that the Palm Springs Crest water supply
system (Wells 25 and 25A) has sufficient pumping capacity to meet the 2005 demands for of this
area, assuming either continuous pumping or pumping only during off-peak hours. The reliability
of the system is very good since both wells have the individual capacity to meet the 2005 MDD
if one well needs to be taken off line for some reason.

5.3.2 Projected Demand

Section 4 projectsthat the water demands will increase significantly over the 20-year study
period. A sufficient supply of water must be available to meet the projected MDD generated by
each of the systems for each study year. As done previously, the evaluation will consider not
only the capacity of the water supply system assuming continuous pumping, but will also look at
each system with off-peak hour pumping, as well as the situation when the largest well that
serves the particular zone is off-line.

With respect to the MSWD system, the analysis will evaluate the projected demands on existing
well supply for each of the primary zones. These primary service zones do not correlate with the
five Well Supply Regions used in the analysis of the existing 2005 water supply system. The
demands for each of the current service zones were instead assigned to the most appropriate
primary service zone, as described later in thisreport. Additional information, which explains
how these demands were allocated to the primary service zones, may be found in Section 9.

Table 5-6 compares the existing water supply of each water system and primary service zone to
the projected ADD and MDD for the years 2010, 2015, 2020, and 2025, quantifies either the
projected surplus or shortfall, and indicates the number of additional wells required to meet the
projected demands in each of the study years. The 2005 water supply includes additional wells
that will be constructed in the northwest portion of MSWD by developers. It is assumed that two
wells, each being capable of producing 1,500 gpm, will be in place by the year 2010. The
additional wells identified in this section are inclusive of the wells identified previously in Table
5-5.

Table5-6
Comparison of Existing Water Supply Capacity vs. Projected MDD

2005 Supply
2005 Supply Off Peak 2005 Supply M ost Number of
Well 24-Hour Hour 24-Hour Critical  Additional

Supply Study Projected Projected Continuous Pumping Pumpingw/o Surplusor Wells
Zone Year ADD  MDD' Pumping® Only*  Largest Well* Shortfall®  Needed Comments

(mgd)  (mgd) (mgd) (mgd) (mgd) (mgd)
MSWD System
913 2010 0.09 0.17 4.03 3.02 115 0.98 0
2015 0.13 0.25 4.03 3.02 115 0.9 0
2020 0.13 0.25 4.03 3.02 115 0.9 0
2025 0.13 0.25 4.03 3.02 115 0.9 0
Wells Needed (Zone 913) 0
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Table 5-6
Comparison of Existing Water Supply Capacity vs. Projected MDD

2005 Supply
2005 Supply  Off Peak 2005 Supply ~ Most Number of
Well 24-Hour Hour 24-Hour Critical  Additional
Supply Study Projected Projected Continuous Pumping Pumpingw/o Surplusor Wells
Zone Year ADD  MDD' Pumping® Only*  Largest Well* Shortfall®  Needed Comments
(mgd)  (mgd) (mgd) (mgd) (mgd) (mgd)
1070 2010 150 2.99 8.1 6.14 5.22 2.23 0
2015 1.63 3.27 8.1 6.08 5.22 1.96 0
2020 184 3.68 8.1 6.08 5.22 154 0
2025 2.03 4.06 8.1 6.08 5.22 116 0
Wells Needed (Zone 1070) 0
2010 3.42 6.83 14.84 11.13 11.96 4.30 0
112:'5)0(;‘ 2015 3.75 7.50 13.61 10.01 10.73 2.71 0
2020 413 8.26 12.02 9.02 9.14 0.76 0
2025 454 9.08 10.74 8.06 7.86 -1.03 1 1,500 gpm each
Wells Needed (Zone 1240 & 1400a) 1
1400b 2010 4.79 9.57 7.79 5.84 491 -3.73 2 2,000 gpm each
2015 7.30 14.06 6.91 5.18 4.03 -8.88 3 2,000 gpm each
2020 8.26 16.52 5.74 431 2.86 -12.22 1 1,500 gpm each
2025 9.36 18.71 4.56 3.42 1.68 -15.29 2 1,500 gpm each
Wells Needed (Zone 1400b) 8
1530& 2010 3.30 6.60 5.51 413 3.35 -2.47 2 2,000 gpm each
1630a& 2015 451 9.02 5.51 413 3.35 -4.89 1 1,500 gpm each
1630c 2020 455 9.09 5.51 413 3.35 -4.96 0
2025 4.78 9.56 5.51 413 3.35 -5.43 0
Wells Needed (Zones 1530, 1630a, 1630c) 3
1630b 2010 0.71 145 0 0 0 -142 1 1,500 gpm each
2015 112 2.23 0 0 0 -2.23 1 1,500 gpm each
2020 1.13 2.26 0 0 0 -2.26 0
2025 1.18 2.36 0 0 0 -2.36 0
Wells Needed (Zone 1630b) 2
1800 & 2010 0.00 0 0 0 0 0 0
1975& 2015 0.50 0.99 0 0 0 -0.99 1 1,500 gpm each
2155 2020 1.30 2.61 0 0 0 -2.61 1 1,500 gpm each
2025 2.04 4.08 0 0 0 -4.08 1 1,500 gpm each
Wells Needed (Zone 1800) 3
All 2010 13.79 27.58 23.29 17.47 n/a n/a 5
MSWD 2015 18.81 37.62 23.29 17.47 n/a n/a 6
Zones 2020 2154 43.08 23.29 17.47 n/a n/a 2
2025 24.08 48.16 23.29 17.47 n/a n/a 4
Total New Wells Needed 17
West Palm Springs Village System
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Table 5-6
Comparison of Existing Water Supply Capacity vs. Projected MDD

2005 Supply
2005 Supply Off Peak 2005 Supply M ost Number of
Well 24-Hour Hour 24-Hour Critical  Additional

Supply Study Projected Projected Continuous Pumping Pumpingw/o Surplusor Wells
Zone Year ADD  MDD' Pumping® Only*  Largest Well* Shortfall®  Needed Comments

(mgd)  (mgd) (mgd) (mgd) (mgd) (mgd)
2010 0.14 0.29 0.53 0.40 0.20 -0.09 1 275 gpm each
1000-C 2015 0.19 0.38 0.53 0.40 0.20 -0.18 0
2020 0.21 0.43 0.53 0.40 0.20 -0.23 0
2025 0.24 0.48 0.53 0.40 0.20 -0.28 0
Total WellsNeeded 1
Palm Springs Crest System
1800-wW 2010 0.07 0.14 1.06 0.80 0.27 0.13 0
2015 0.10 0.20 1.06 0.80 0.27 0.07 0
2020 0.11 0.21 1.06 0.80 0.27 0.06 0
2025 0.13 0.25 1.06 0.80 0.27 0.02 0

Total Wells Needed 0

Source: Demands provided by Harvey Economics, 2005 and Well Capacities based on pumping data provided by MSWD, 2005
1 MDD computed using the ADD and a multiplier of 2.0
2 24-Hour Pumping Available Supply computed by converting the measured pumping capacity from gpm to mgd.

3 Off-Peak Pumping is MSWD'’ s normal operating mode in which itswells are only operated during the electrical off-peak hours (18 hours
between 5:30 PM and 11:30 AM) as a cost-saving measure. Off-Peak Hour Pumping supply computed by multiplying the 24 hour pumping
capacity by theration of 19/24. .

4 24-Hour Pumping w/o Largest Well. Supply computed by subtracting the largest well capacity from the 24-hour continuous pumping supply.

5 The Most Critical Surplus (Available Supply exceeds Demand) or Shortfall (MDD exceeds Available Supply) is computed by subtracting the
MDD from each of the three pumping scenarios, and accounting for whether they are pumping either 18 hours or 24 hours. The largest surplus or
shortfall that is computed using these three cal culationsis shown.

6 24-Hour The number of required wells (if any) is computed by dividing the Most Critical Shortfall by the minimum assumed capacity of each
well (typically up to a maximum of 1,500 gpm or 1.62 mgd for an 18-hour pumping period per day for any one well).

MSWD System: Aswith the evaluation of the existing 2005 condition, this evaluation of the
water supply for each of the Well Supply Zones within the MSWD System will only consider
MSWD's production well capacity. Additional sources of supply, such asthe emergency inter-
connections with the CVWD will not be included.

Zone 913. The existing supply provided by the soon-to-be-completed Well 32 (Little Morongo)
and Well 33 (Garnet) will be more than adequate to meet the future demands of this zone when
considering all three pumping scenarios through the year 2025. It appears that no additional
wells are required for this zone through the year 2025.

Zone 1070. The existing supply provided by Wells Nos. 27 and 31 as well as pumpage from
Zone 913, will be more than adequate to meet the future demands of this zone when considering
all three pumping scenarios through the year 2025. It appearsthat no additional wells are
required for this zone through the year 2025.
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Zones 1240/1400a. Zone 1240 will be served by Wells Nos. 22, 24, and 29, as well as pumpage
from Zone 1070 (which is supplied by Wells Nos. 27 and 31, as well as Well Nos. 32 (Little
Morongo) and 33 (Garnet). Zone 1400b will be served by pumpage from Zone 1240. These two
Well Supply Zones have been combined because the analysis indicates that individually each
zone could experience arelatively small shortfall (125 gpm shortfall for Zone 1240 and 600 gpm
shortfall for Zone 1400a) of water by 2025 when the largest well (Well 32, Little Morongo)
would be out of service. However, when combined, the loss of Well 32 (Little Morongo) is not
as critical and the analysis indicates that only one 1,500 gpm well is required for the combined
zones through the year 2025.

Zone 1400b. Zone 1400b will be served by Well 28 as well as pumpage from Zone 1240. Thisis
the largest consuming Well Supply Zone in the MSWD system and the analysis indicates that the
existing supply will not be able to meet the average daily demand (et aone the MDD) as early
asthe year 2010, even with 24-hour pumping. The most critical scenario is during off-peak
pumping when the wells will be only pumping for 18 hours per day and the available supply is
reduced to 5.84 mgd for a projected MDD of 9.57 mgd. Thus, it isrecommended that two
additional wells (capable of 2,000 gpm each) be constructed between now and 2010 to increase
the reliability of the system. To keep up with the continued increase in demand beyond 2010,
three additional 2,000 gpm wells are required by 2015, followed by one additional 1,500 gpm
well by 2020 and two additional 1,500 gpm wells by 2025. A total of eight additional wells are
recommended to serve the projected demands for Zone 1400b through 2025.

Zones 1530/1630a/1630c. Zones 1530, 1630a, and 1630c will be served by Well 30 aswell as
the new wells currently being proposed for the new developments along Worsley Road. The
analysis assumed that the developers would install two additional wells (Wells 34F and 35F)
each having a minimum capacity of 1,500 gpm (2.16 mgd assuming 24 hour pumping).
Assuming these new wells are installed by 2010, Zones 1530, 1630a, and 1630c will have
sufficient combined pumping capacity (with 24-hour pumping) to nearly meet the projected
MDD inthat year. The most critical scenario is during off-peak pumping when the wells will be
only pumping for 18 hours per day and the available supply isreduced to 4.13 mgd vs. a
projected MDD of 6.60 mgd. Thus, it is recommended that two additional wells capable of
producing at least 2,000 gpm be installed prior to 2010 to increase the reliability of meeting this
demand in this zone. By 2015, the increase in demand will be such that one additional 1,500 gpm
well will be required to meet the projected MDD through 2025. Thus, atotal of three additional
wells are recommended to serve these pressure zones through 2025.

Zone 1630b. Zone 1630b would be served by pumpage from Zone 1530, however by 2010, the
demand in the 1530 zone has increased to the point where there is no excess water available for
Zone 1630b. It isrecommended that one new well having a minimum capacity of 1,500 gpm be
installed as soon as possible to meet the expected 2010 demand. The increase in demand will
continue such that one additional 1,500-gpm well will be required by 2015. Thus, atotal of 2
wells are required to meet the projected MDD through 2025.

Zones 1800/1975/2155. Projected demands in these new pressure zones will be completely
supplied by new wells. It is recommended that a new well, having a minimum capacity of 1,500
gpm, be installed by 2010 to meet the new growth in this area. Additional 1,500-gpm wells will
be required by 2015 and 2020 to meet the expected increase in demand. Thus, atotal of 3 new
wells are required to meet the demands through the year 2025.
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Figure 5-4 shows the projected demands based upon the high growth scenario and a supply plan
for meeting these demands. Two supply curves are shown: 1) Projected supply capacity for the
18-hour off-peak pumping scenario, and 2) Projected supply capacity assuming 24-hour
pumping. Because of the uncertainty of demand projections, standard engineering practice isto
propose a supply plan that keeps a minimum of five years ahead of the demands. However, the
growth within MSWD and the number of wells (11 wells by 2010) required for keeping five
years ahead of that growth is so great that the standard engineering practice does not seem
practical. The 18-hour pumping supply plan presented in Figure 5-4 is less aggressive (only 5
wells by 2010) than standard practice in that it closely tracks the projected demand curve. If the
demand grows at afaster pace, the 24-hour pumping scenario curve shows that MSWD still has
sufficient excess capacity to use. MSWD needs to monitor the progress of new developments
and the related water demands to ensure that required well capacity and reliability will be
available in atimely manner.

Figure5-4
Well Supply Capacity versus MDD for 18-hour and 24-hour Pumping Scenarios
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West Palm Springs Village System: Table 5-6 indicates that the existing West Palm Springs
Village water supply system (Wells 26 and 26A) has sufficient pumping capacity under normal
operating (off-peak hour pumping) conditions to meet the ADD of this area throughout the entire
study period. However, by 2020, pumping during the peak hours will be required to meet its
obligations on the higher demand days. The reliability of the system is less than desired since
taking Well 25 off-line would result in a supply that is insufficient to meet the MDD by 2010,
and even the ADD by the year, 2020. It is recommended that the MSWD ingtall one additional
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well having a minimum capacity of 275 gpm as soon as possible to increase the reliability of the
system to meet the 2010 demands.

Palm Springs Crest System: Table 5-6 indicates that the existing Palm Springs Crest water
supply system (Wells 25 and 25A) has sufficient pumping capacity to meet the projected needs
of this area through study year 2025, assuming either continuous pumping or pumping only
during off-peak hours. The reliability of the system is also projected to be very good since both
wells have the individual capacity to meet the projected demands if one well needsto be taken
off-line for some reason. It appears that no additional wells are required for this system through
the year 2025.

5.3.3 Potential Well Locations

The previous section identified the need for up to 17 additional production wells to satisfy the
high growth scenario and corresponding projected MSWD MDD demands through study year
2025. Therequired start up year for each well was determined based on the projected demands
within the Primary Service Zones. Because of the uncertainty regarding the timing of demand
projections, the intent is that sufficient well capacity should exist five years ahead of the study
year that indicates a shortfall. For example, if a shortfall isdetermined to occur by 2020, (that is,
sometime between 2015 and 2020) then it would be prudent to add the necessary additional wells
by 2015 to ensure that the projected demands will be met during the subsequent 5-year time
period. However, the projected increase in demand (and corresponding shortfall) over the time
period, 2005-2010 is so great that MSWD should make every attempt to get ahead of the demand
curve.

The Primary Service Zone designates the area where existing and future water demand will
occur, not necessarily where future wells will be physically located. Well designation assumes
that new wells installed by the developers along Worsley Road will be numbered in order as
Well Nos. 34 and 35; thus the remainder of the additional new wells would be numbered in
chronological order of installation starting with Well 36 (serving the West Palm Springs Village
System) and finishing with Well 53. Conceptual well locations (Figure 5-5) and average
production capacities were based on existing well drilling information as well as information on
the Mission Springs groundwater basin. Final well locations and expected production rates wil
be determined based on future well installations.

The conceptual locations of future wells are based on the following factors:

§ Adegquate groundwater quality/quantity is based on published Mission Creek subbasin
geohydrologic existing conditions that were extrapolated from other areas.

§ Minimize potential impacts of existing septic systems. MSWD estimates that there are
between 7,000 and 8,000 developed parcels within the district boundary that are not
connected to the wastewater sewer system. Individual, privately owned disposal systems
consisting mainly of septic tanks followed by either vertical seepage pits or horizontal
leach lines, provides the sewerage disposal for a number of these parcels. Septic disposal
systems not designed or installed correctly are potential sources of contamination to the
existing aquifer, and thus locating new production wells away from any dense
concentrations of these systems is prudent and sound practice.
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Figure5-5
Conceptual Well L ocations
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§ Proximity to existing/proposed water distribution storage tanks and transmission lines-
from an operational perspective would be beneficial. New wells within the vicinity of a
storage tank could allow groundwater to be pump directly into the tank rather than the
system. Costs would also decrease if new wells were adjacent to existing transmission
lines, such that the number and length of new pipes would be minimized.

§ New well locations will require Chlorination facilities and facilities either a storage tank
of oversized transmission main to provide the required Chlorine contact time.

§ Asnew wells are placed into production, information obtain should be used to re-evaluate
future well locations and the number of future wells needed.

§ Existing wells should be reviewed for the opportunity of increasing their production
rates.

54 IMPORTED WATER SUPPLY OPTIONS

Asdiscussed previously, the principal water source for the MSWD is groundwater. In addition,
MSWD has several other sources of water that are either currently available or may be available
in the near future:

§ Emergency water from CVWD (Existing Source)

§ Groundwater Recharge from Colorado River Aqueduct (Existing Source)
§ Direct Use of Colorado River Aqueduct water (Future Option)

§ Useof State Water Project water (Future Option)

5.4.1 Emergency Water from CYWD

There are two inter-connections with the CVWD that allow water to be conveyed between the
MSWD and CVWD systems. The two connections both feed the Two Bunch Pressure Zone and
are situated at the following locations:

§ A 6-inch connection located at Little Morongo Road and Dillon Road
§ An 8-inch connection located at Bubbling Wells Road and Camino Aventura.

The capacity of the emergency interties was estimated assuming a design flow of 5 feet per
second. Estimated capacity of the 6-inch and 8-inch connections is 450 gpm and 775 gpm,
respectively. The emergency water can only be used for the Two Bunch and the Terrace pressure
zones, and conveying it to the Terrace zone requires significant effort on the part of the MSWD.
Since the Two Bunch Pressure Zone is one of the lowest pressure zones in the MSWD System,
pumping emergency water to other pressure zones requires opening various normally closed
valves and utilizing a pump to boost from the Two Bunch Pressure Zone into the Terrace
Pressure Zone.

5.4.2 Mission Creek Sub-Basin Recharge

The overdraft condition, discussed previously, in the Mission Creek Sub-Basin has led MSWD
to pursue recharge (spreading) operations in the sub-basin. Spreading water provides more
flexibility asto when the MSWD can take ddlivery of the untreated water. Generally, MWD
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charges less per acre-foot of water if that water can be delivered during low demand periods (i.e.
winter). Fortunately, this timing also corresponds to the most efficient recharge period because
evaporation will be lessened during the cooler times of the year. This program is essential to the
short-term maintenance of groundwater levels in the Sub-Basin. As demand increases, long-term
groundwater levels will continue to decrease with recharge not having a significant effect.

DWA isthe MSWD’s wholesale supplier for the California State Water Project. As a State
Water Contractor, it is entitled to State Water Project (SWP) water. A conveyance system to
provide SWP water directly to the CoachellaValley currently does not exist. However, the
Colorado River Aqueduct (CRA) does go through the valley. DWA has entered into an
agreement with MWD to exchange SWP water for CRA water.

In 1997, MWD tapped into the CRA for DWA and installed a 48-inch turnout just south of
Indian Avenue and west of Worsley Road. DWA acquired approximately 190 acres of land in the
vicinity of the turnout in order to construct spreading ponds to hold the Colorado River water as
it percolates downward into the Mission Creek Sub-Basin. A test well was also installed by

DWA to monitor the flow of water underground. DWA completed construction of 60 acres of
recharge basins as the Mission Creek Recharge Facilities in June 2002. Recharge commenced in
November 2002 with 4,733 acre-feet of water introduced into the basins in the remainder of
2002. A lack of available water resulted in no recharge in 2003. An additional 5,564 acre-feet of
water was recharged in October, November, and December of 2004. Because of the very wet
conditions in 2005, recharge between January and May of that year totaled 6,500 acre-feet.

DWA personnel indicate that the number of basins in operation depends upon the availability of
water. In 2005, only about two-thirds (40 acres) of the 60 acres of basins were being used at one
time. Based on the current excellent recharge rate of about 4 feet per day, and accounting for
some downtime for maintenance, the 60 acres of basins could recharge as much as 60,000 acre-
feet per year, which far exceeds the currently available supply. Even if recharge rates decreased
over timeto aslittle as 1 foot per day, the capacity would still be at least 15,000 acre-feet per
year.

The possibility of continued recharge depends largely on the availability of future water from the
MWD'’s Colorado River Aqueduct and on exchange agreements with DWA.. This source of water
does provide a significant amount of inflow to the northwesterly portion of the Mission Creek
Sub-Basin and reduces the amount of overdrafting of the agquifer. In addition, assuming that
sufficient water is available, this recharge facility provides for conjunctive use possibilities, such
aswater banking of Colorado River water. Because of the excess capacity and the lack of
available water, DWA does not have any plans for expanding the facility any time soon. Even if
water was available, most of the remaining 130 acres not currently used for recharge are located
in Mission Creek, and any facilities constructed in the creek would be subject to damage from
flood events. Any expansion of the recharge facilities would most likely require the purchase of
additional land.

5.4.3 Direct Use of Colorado River Aqueduct water

Rather than recharging Colorado River (CRA) water, as discussed in the previous section, this
option would consist of directly introducing CRA water into the MSWD water system. The main
components are: 1) importing Colorado River water, 2) providing the necessary treatment to
potable water quality, and 3) distributing treated water to the MSWD Service area. MSWD
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would use DWA'’s existing connection to the CRA located near Indian Avenue and Worsley
Road to import the water. However, this option would also require the construction of a water
treatment plant and new transmission pipelines to connect the aqueduct turnout to the water
treatment plant and to the District’s existing distribution system. .

5.4.4 Use of State Water Project Water

This option would consist of adding State Water Project water to MSWD'’ s source water
portfolio. DWA and CVWD currently have entitlements to 171,000 acre-feet of SWP water, but
cannot use it directly because of the lack of conveyance facilities. As discussed previoudly,
DWA instead exercises its entitlements in an exchange with MWD for Colorado River water
delivered through the CRA. However, this arrangement has several issues that make it less
desirable than directly receiving SWP water:

§ Colorado River water is saltier than SWP water, resulting in lower consumer satisfaction
and higher operation and maintenance costs

§ Colorado River water has known chemical contaminants, such as perchlorate.

§ SWP water comes from a different source than Colorado River water and may be
available when CRA supplies are low, thus providing more flexibility for the supplier.

Currently, the State Water Project brings water from Northern Californiato two locations near
MSWD: Beaumont, California, located approximately 26 miles from Desert Hot Springs, and
Y ucca Valley, about 20 miles from Desert Hot Springs. There are several options being
considered for extending the SWP into the CoachellaValley:

§ San Gorgonio Pass Water Agency (SGPWA) is considering constructing a pipeline that
extends from Beaumont to a proposed recharge facility in the Cabazon areato recharge
SWP water. Several alignments for pipelines capable of conveying design flows between
16 cfs (11,500 acre-feet per year) and 113 cfs (81,500 acre-feet per year) were identified
and evaluated (Boyle, 2003). Estimated costs for the various pipeline alignments varied
from $17.6 million to $19.8 million.

§ CVWD and DWA are currently conducting a preliminary engineering study to assess
options for bringing SWP water to the Coachella Valley. The two main options being
considered are: 1) constructing a pipeline from Devils Canyon to Y ucca Valley and then
southward to the Windy Point Recharge Facility in the White Water area (104 milesat a
cost of $1.2 billion); and 2) constructing a pipeline through the San Gorgonio Pass to
recharge water in the Windy Point Recharge Facility, a distance ranging from 42 to 60
miles with costs ranging from $687 million to $734 million. Although bringing the water
through the San Gorgonio Pass is shorter, this route involves other challenges such as
construction through urban areas, crossing obstructions (freeways, flood control channels,
and major utilities), endangered species and access through Native American land. The
preliminary study is nearing completion and should be available for public review in
July/August 2005.

Conversations with both the SGPWA and the CVWD/DWA team indicate that both entities are
interested in working with the MSWD to define MSWD’ s future water requirements and
together developing a plan to meet those requirements using SWP water. (personal
communications with SGPWA and CVWD, June 2005)
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55 OTHER WATER SUPPLY OPTIONS

The following water supply options can assist the MSWD in reducing overdraft of the aquifer
and providing an adequate supply to its customers:

§ Water Conservation
§ Recycled Water
§ Pumping and Treatment of Desert Hot Springs Sub-Basin Groundwater

5.5.1 Water Conservation

Water conservation isan excellent method of decreasing the required water supply. MSWD
currently promotes water conservation through the following programs:

Conservation pricing

Ordinance prohibiting wasting of water

L andscape guidelines

Free water auditsto all customers

Promotes enforcement of City/County water conservation requirements

w WU W WU W W

Educational programs/outreach
§ Public outreach/water issues study group (WISG)

With regard to the last item, the WISG has been established by MSWD to inform the community
leaders about significant water issues, including water supply, water quality, water law, and an
overview of the Didtrict.

5.5.2 Recycled Water

Recycled water is defined by the California Water Code as “water, which, as a result of treatment
of waste, is suitable for a direct beneficial use or a controlled use that would not otherwise occur
and is therefore considered a valuable resource.” The availability of recycled water is limited to
water generated as part of the wastewater treatment associated with sewage colleted from
sewered residential, commercial, and industrial properties. One advantage of recycled water is
that the amount of available recycled water generally increases with the amount of potable water
used by the community.

MSWD currently operates two wastewater treatment plants located in the MSWD system,
serving a total of about 6,000 developed parcels. The Alan L. Horton Wastewater Treatment
Plant provides secondary treatment to the sewerage generated by customers hooked up to the
system. The Horton plant currently has a permitted capacity of 2.0 mgd (2,815 acre-feet per
year). The Desert Crest Treatment Plant is a much smaller system with 180,000 gpd (200 acre-
feet per year) capacity, which serves various developments, as well as the Desert Crest Country
Club and Holmes Mobile Home Park. MSWD has estimated that the amount of water recharged
in this manner is just over 1,000 acre-feet per year. MSWD also has plans for a new regional
wastewater treatment plant that will be constructed near |-10 and Indian Avenue.
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The digposal of effluent from both the Horton and Desert Crest treatment plants is accomplished
by utilizing percolation ponds located within the plants on the southwest (cold water) side of the
Mission Creek Fault. In addition, effluent is used for irrigation and wash down at the plants. The
District’s wastewater treatment plants currently treat wastewater using a secondary treatment
process.

Potential uses for recycled water can be divided into the following five major categories:

§ Groundwater recharge

§ Surface irrigation for food crops, parks and playgrounds, schoolyards, residential
landscaping, golf courses, cemeteries, and freeway landscaping.

§ Impoundments for recreation, fish hatcheries, landscape ponds

§ Cooling for industrial and commercial applications

§ Other Uses, such as flushing toilets, priming drain traps, structural fire fighting,
decorative fountains, commercial laundries, industrial boiler feed, soil compaction,
mixing concrete, and dust control on roads and streets

Direct reuse for most of the above uses would require that the plant effluent be treated using a
tertiary process. This method would require a significant investment in improved treatment
facilities, more extensive effluent quality monitoring program, a separate piping and pumping
distribution system, as well as increased administrative costs related to metering, billing, and
regulatory compliance. There are currently no significantly large manufacturing and irrigation
users near the Horton WWTP or the MWD turnout that could be potential customers for non-
potable water. However, the future Highland Falls, Stoneridge and Tuscan Hills golf course
developments are being designed to utilize recycled water. The MSWD is currently conducting
preliminary investigations into the feasibility of using reclaimed water from the Horton WWTP
and from the future regional WWTP for non-potable uses.

MSWD, supported by funding from the US Bureau of Reclamation (USBR), is in the process of
developing an Integrated Water Resource Plan to assist in future decison-making regarding
water resources. The first phase, called the Phase | Water Recycling Appraisal study, was
completed and included an evaluation of the following:

§ Water Resources Availability, which includes a general overview of the Mission Creek
Sub-Basin, identification of water resources, and concluded with a determination that the
sub-basin is in an overdraft condition.

§ Water Quality, which includes a general overview of the water quality of the Mission
Creek Sub-Basin and potential threats to the existing water quality with a specia
emphasis on potential impacts from the more than 5000 septic tanks currently in use in
the study area.

§ Groundwater Monitoring Program, which describes existing groundwater monitoring
along with a recommended program that includes water level monitoring and water
quality sampling. This section also provides recommendations for a Groundwater
Management Plan.

§ Quantification of Recycled Water, which identifies surface irrigation and groundwater
recharge as potential uses of recycled water, estimates the quantity of available recycled
water for the near term (2009) to be 4 mgd vs. an estimated demand of 5.3 mgd from the
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golf courses, and that the supply will grow to 25 mgd at full build-out of the study area,
and estimates the potential costs associated with additional treatment and conveyance
facilitiesrequired for the use of recycled water.

§ Conceptual Recycled Water Management Options, which describes a conceptual
approach to using recycled water for various uses in the Mission Creek Sub-Basin.

The Didtrict is intent on making reclaimed water a significant component of its future water
supply portfolio.

5.5.3 Pumping and Treatment of Desert Hot Springs Sub-Basin Groundwater

The mineralized groundwater found in the Desert Hot Springs Sub-Basin is aresource that could
be utilized to meet the future water demands within the MSWD Service zone boundaries.

I mplementing this option would require the construction of several shallow production wells, a
water treatment plant, and transmission piping to connect to the existing MSWD water systems.
Disposal of the brine concentrate that is created as a waste product of the treatment processis
also an issue that needs to be addressed.

The MSWD should give careful consideration before tapping into the Desert Hot Springs Sub-
Basin. Asdiscussed earlier, this water feeds the local sparesort industry, which provides greater
than 40 percent of the income for the local community. Very little is known about the
geohydrology of this sub-basin and the extraction of groundwater (whether of low or high
temperature) could have unintended consequences. Because of the value of this resource to the
local economy, it isrecommended that MSWD do the following:

§ Undertake adetailed geological exploration plan to fully characterize the Desert Hot
Springs Sub-Basin

§ Develop aset of guidelines for managing and protecting thisresource.
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6.1 INTRODUCTION

MSWD water supply source is from groundwater and not surface water sources, which allow a
lower level of treatment requirements, based on Federal and State regulations. MSWD being a
public water supply system must adhere and meet all Federal and State regulations regarding
treatment and distribution of potable water.

Based on MSWD water supply from groundwater sources, URS conducted an analysis of
existing well water quality and treatment requirements. At this time, MSWD provides water
disinfection by chlorination at each well head.

6.2 WATER QUALITY

Water quality for public drinking water systems is regulated by the U.S. Environmental
Protection Agency (U.S. EPA and the California Department of Health Services (CDHS). The
Safe Drinking Water Act has established national primary and secondary drinking water
standards for public water systems (see Appendix A) CDHS water quality regulations (Title 22
standards) are shown in Appendix A and compared with EPA water quality regulations. Through
primacy the State of California has established more stringent standards than those enacted by
EPA. Primary drinking water standards include regulations over the following type of
constituents: turbidity, microorganisms, disinfection byproducts, disinfectants, inorganic
chemicals, organic chemicals, and radionuclides. Secondary drinking water standards include the
following componants: aluminum, chloride, color, corrosivity, fluoride, foaming agents, and
odor.

Mission Springs, Coachella VValley, and the Desert Water Agency provide water supply to
MSWD water systems. For each MSWD well, water quality is tested in accordance with Federal
and CDHS requirements. Table 6.1 is a listing of existing wells and associated pumping
capacitieswithin MSWD and CoachellaVValley Water District.

Table6-1
Water Supply from Local Groundwater Wells
Mission Springs Water District Coachella Valley Water Digrict
Wells Capacity (gpm) Wells Capacity (gpm)

Well 22 1,750 Well A 3,405
Well 24 1,200 Well B 3,408
Well 25 400 Well C 3,409
Well 25A 175 Well D 3,410
Well 26 350 - —
Well 26A 170 (out-of-service) — —
Well 27 1,100 — —
Well 28 1,900 — —
Well 29 1,700 — —
Well 30 825 — —
Well 31 1,900 — —
Well 32 2,000 — —
Well 33 800 — —
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URS has reviewed the water quality testing data received from the respective agencies and has
identified water quality parameters that are equal to or exceed the published regulatory standards.
The wells and the specific standards in question are presented below and is based on laboratory
data received between the years 1989 and 2003.

8 Well 24 reported to have a gross apha value of 15 pCi/L that is the maximum limit
for primary drinking water and Title 22 standards.

§ Well 24 reported that the secondary standard of 500 mg/l for TDS was exceeded in
the year 1999 at 535 mg/L and was generally high for the years 1993, 1997, and
2002.

§ Well 24 had a violation of the concentration of Lindane (a pesticide) at 0.4 ng/L in
1989. The recommended primary drinking water and Title 22 limit is0.2 mg/L. Inthe
year 1992 Lindane was not detected.

§ Well 26 had areading of 6 ng/L for antimony that is also the maximum
recommended value under the primary drinking water and Title 22 standards.

§ Well 26A had high uranium values from 19 to 21.3 pCi/L for 6 consecutive samples
in the years 2001 to 2004. The maximum Title 22 drinking water concentration is 20
pCi/L.

§ Well 26A had gross alpha counts of 23 to 27 pCi/L for three samples taken in 2001
through 2002. The Title 22 standard is 15 pCi/L.

CoachellaValley Water District:

No water quality standards were exceeded for CoachellaValley’s four wells 3405 (Y ears
2002, 2003, and 2004), 3408 (Y ears 2002 and 2004), 3409 (Y ear 2004), and 3410 (Years
2002 and 2004).

Desert Water Agency:

At this time the DWA has not operate any ground water wells for the supply of potable
water, thus no water quality standards were tested. The DWA does have a program where
they pump water from the Colorado River and spread it on fields to help recharge the
aquifer. To date there is no water quality testing information available from this aquifer
recharge program.

URS has not received any microbial testing data on the existing wells and hence as with most
wells we assume that there isno microbial contamination. If there were microbial contamination
due to the influence of surface water or septic tanks, a complete treatment system as required for
surface water would be required. For wells microbial contamination of ground water by surface
water from the DWA may become a factor. Monitoring for microbial contamination should be
conducted where DWA water may influence ground water quality.

In summary it appears that the water quality for the two water agencies is generally within
federal and state standards with the exception previously noted. Due to its high uranium and
gross apha values, Mission Springs Well 26A is presently not in operation. Well 24 had a
violation of its Lindane limit in 1989 but has not had any violations since. Well 26 had the
maximum antimony concentration in 1989 but has not had any other high concentrations since.
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6.3 WATER TREATMENT FOR WELLS

The existing treatment for well water is the addition of liquid sodium hypochlorite at the
wellhead to maintain a chlorine residual in the distribution system. According to District
personnel the chlorine dosage istypically 0.5 mg/L. There are no provisions for chlorine contact
time other than in the distribution system at the present time. There are some water system
customers located near the wellsthat are affected by a strong taste and odor in the event of high
chlorine doses, and do not receive sufficient disinfection contact time to fully comply with
current Californiadrinking water regulations.

Based on the water quality testing data from the respective wells, the required treatment will
generally be chlorination. However, Californiaregulations do not require disinfection in
accordance with CT limits for groundwater unless the well is under the direct influence of
surface water. Californiaregulatory personnel do encourage at least afour log virus inactivation
as a preventative measure in the event the well becomes contaminated from surface water, septic
tanks, or sources of pathogens. In addition to chlorination, Well 26A may require further
treatment to comply with regulations because of high levels of uranium and gross alpha counts.

Based on EPA guideline values for awater temperature of 20°C and a pH of 6.0to 9.0, the
recommended CT value for a 4-log reduction of virusesisthree (3.0). At 0.5 mg/L of free
chlorine residual and a contact efficiency factor of 0.7, the time required for chlorine contact
time is nine (9) minutes.

The Digtrict has standardized on providing an injection point at the well discharge for liquid
sodium hypochlorite followed by a collection tank or what the District calls a “suction tank” at
each new well head or well field discharge. The collection tank is intended to provide a supply of
water for the distribution system booster pumps that pump water from the tank into the water
distribution system. With appropriate baffling the suction tank could be sized to provide a nine-
minute hydraulic retention time. If the existing wells are unable to be retrofitted for the suction
tank, then the distribution system pipe after the high service pumping would be sized to provide
nine minutes of hydraulic retention prior to the first customer. The suction tank or the
distribution system contact time requires plug flow of the water for the contact time of nine
minutes.

At each well head the following water treatment process or delivery components are
recommended:

§ Liquid sodium hypochlorite 55 gallon drum storage with secondary containment
(Notethat for a 1,500 gpm production rate and a dosage of 0.5 mg/L of chlorine, the
12.5% liquid sodium hypochlorite feed rate is approximately nine (9.0) gallons/day.
The chlorine demand will add to this amount but probably not significantly unless
iron, manganese, or other oxidizable components are present.

§ Sodium hypochlorite metering pumps (one duty/one standby per well head)
§ Sodium hypochlorite diffuser assembly

§ A plug flow chlorine contact basin or pipeline sized for a CT of three (3.0), based
upon 4-log virus reduction

§ Waell start-up pump-to-waste valve




SECTIONSI X Water Treatment Facilities

Figure 6.1 is a diagram of a typical wellhead and chlorine addition layout that can be used
through out the District. Also presented in Table 6-2 are lengths of various sizes of pipe required
for anine-minute hydraulic retention time for chlorine contact.

Figure 6-1
Typical Well Head Disinfection Schematic for Nine-minute Hydraulic Detention Time

First Customer

Eﬂﬁﬁﬂ

Well
Pump

Critical Length

Liquid Sodium (9 min contact time)

Hypochlorite

Metering
Pump
Table 6-2

Typical Length of Pipe Required for Nine-minute Hydraulic Detention Time
Pipe Diameter (in) ¥ Critical Length (ft)

8 5,170

10 3,310

12 2,300

18 1,025

24 575

30 370

36 255

48 145

Note: these cal culations assume a capacity of 1,500 gpm per well with a pH of 8.0 and atemperature of 20°C
T Figure 6-1 shows the location of the Critical Length pipeline

6.4 WATER TREATMENT FOR WELLS PUMPING FROM RECHARGED AQUIFERS

At thistime the District has only limited experience using DWA water and spreading fields.
Based on the DWA water having high TDS and at times iron concentrations exceeding the
recommended secondary drinking water standards it is recommended that water quality pumped
from the recharged aquifer be monitored closely for turbidity, microbial contamination, TDS,
and iron. If the monitoring reveals that there is no direct influence of surface water (i.e.
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spreading fields) then the process and delivery components as recommended for the other wells
will be adequate. If the monitoring indicates the well near the spreading fields is affected under
the influence of surface water then full treatment as required for surface water is likely to be
required. The only relief from full treatment will be to negotiate filtration credits for the well and
thus delete the need for the coagulation and settling processes. In this case, the direct filtration
and disinfection treatment processes would be required. Based on conversions with CDHS staff,
the determination of filtration credits for application to wells under the influence of surface water
are subject to a case-by-case evaluation.

If the wells are determined to not be under the influence of surface water and the iron and TDS
concentrations are within the secondary drinking water sandards, then water treatment
requirements can be the same as for wells pumping from non-recharged aquifers.

Using the spreading field the percolation of water into the agquifer is expected to result in the
oxidation of iron and it being retained in the gravel and soil material under the spreading field
thereby lowering the average concentration to below secondary drinking water standards.

At thistime removal of TDS to acceptable secondary drinking water standards has not been
confirmed with actual results in the District. It is recommended that the aquifers that are being
recharged be monitored to determine if TDS concentrations are being effectively reduced due to
the percolation of the water down into the aguifer.

6.5 WATER TREATMENT FOR EXISTING WELLS

Based on the required CT and hydraulic detention time of nine minutes for a4-log reduction of
viruses, the existing wells and connecting distribution piping were evaluated to determine
whether or not additional improvements are required.

Table 6-3 presents all of the existing MSWD wells with their production flow rates, and the size
and length of distribution system pipe before the first customer. Based on the well production
rate and distribution pipe length and related water volume before the first customer, it was found
that there is adequate disinfection contact time in the distribution system piping for all but three
wells: Well 22, Well 29, and Well 31.

Table6-3
Disinfection Contact Time Analysisfor Well Supply Facilities

Req'd Are
Volume Pipe Size Pipe Available  improvements
Well  Capacity (cf) (in) Length (ft) Volume (cf) required? Comments
22 1,750 2,105 16 1,040 1,451 Yes See Note 1
24 1,200 1,444 16 1,821 2,541 NO
27 1,100 1,323 12 5,020 3,941 NO
28 1,900 2,286 16 1,774 2,476 NO
29 1,700 2,045 16 975 1,361 Yes See Note 2
30 825 993 12 2,195 1,723 NO
31 1,900 2,286 12 1,384 1,086 Yes See Note 3
33 800 962 16 1,090 1,521 NO
32 2,000 2,406 n/a n/a n/a NO Tank & pipe volume
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Table 6-3
Disinfection Contact Time Analysisfor Well Supply Facilities
Req'd Are
Volume Pipe Size Pipe Available  improvements
Well  Capacity (cf) (in) Length (ft) Volume (cf) required? Comments
25 400 481 8 3,257 1,136 NO
25A 175 211 8 700 244 NO
26 350 421 8 1,616 564 NO
26A 170 205 6 650 128 Yes See Note 4

Note 1: 8" Pipealong Littleton Morongo between Acoma Avenue and Desert View
Note 2: Disconnect 12" pipewith 16" transmission main at Ironwood and Cholla
Note 3: 12" Pipe dong Dillon Road between Indian Avenue and Wdl #31

Note 4: 8" Pipealong San Pierre between Hacienda Avenue and Well #26A
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7.1  INTRODUCTION

Asshown in Figure 7-1, the existing MSWD distribution system consists of three independent
water distribution systems. (1) MSWD portion —which encompasses the town of Desert Hot
Springs, (2) Palm Springs Crest, and (3) West Palm Springs Village. The service zones of the
combined MSWD distribution system are each classified as either a primary pressure zone or a
reduced pressure service zone. These two categories of pressure service zones identify the
service zones that are and are not regulated by pressure reducing valves (PRVS). MSWD isthe
largest of the three systems. The MSWD distribution system was planned and developed in
phases to meet specific residential/commercial development needs. Asthe MSWD system began
to expand rapidly over the last 15 years, these numerous pressure service zones both primary and
reduced pressure zones became an encumbrance to meet future development needs while
maintaining reliability and flexibility. The purpose of this section is to identify the existing
distribution facilities within the current pressure zones and to relate these components to the
primary pressure service zones.

The Palm Springs Crest System and the West Palm Springs Village System serve Woodridge and
Cottonwood, respectively and contain both primary pressure and reduce pressure zones. Both
systems have wells and storage facilities.

Section 7.2 present the existing components of the primary pressure service zones and the
reduced pressure service zones, respectively. For clarity, the discussion in each of these sections
system components is organized in terms of the MSWD standard pressure zones.

72  MSWD SYSTEM

The existing MSWD water distribution system serves up to 24 different pressure service zones
through the two categories identified above. In general, the MSWD standard pressure zones are
reflective of existing storage tank overflow elevations, hence the term “913 Zone” in which the
water storage tank overflow isat 913 ft msl. Therefore, pressure zone designations are expressed
interms of the tank overflow elevation and hence the static hydraulic grade line of that particular
service zone. As development of the MSWD occurred, numerous storage tanks were constructed
and some at varying elevations, which were not consistent with in a primary pressure zone. One
of the comprehensive water master planning goals is to consolidate the 24 different pressure
Service zones into primary pressure Service zones.

Based on current and future water distribution system hydraulic requirements, URS is
recommending primary pressure service zones to include 913 Zone, 1070 Zone, 1240 Zone, 1400
Zone, 1530 Zone, 1630 Zone, and 1840 Zone. Table 7-1, Figure 7-2, and Figure 7-3 shows the
minimum and maximum static pressures for each of the zones and associated system
components. These also indicated the ranges for the topographic (ground) eevations, which are
used to define the extent of the individual zones. These primary pressure zones have or will in
the future contain water sorage facilities, if required, to meet peak hour and fire flow demands,
groundwater wellsto provide a source of supply for max day demands within the zone, booster
pumping capability to move water to higher service zones, and water transmission mains within
the service zone digtribution system.
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Figure7-1
Existing MSWD Water System
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Figure 7-2
Existing 2005 M SWD System
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Figure 7-3
Existing 2005 M SWD Palm Spring Crest /
West Palm Springs System
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Table7-1
Primary Pressure Zone Summary

Minimum M aximum

Zone Topogr aphic Topographic Minimum Sta_tlc M aximum Stgtlc
Elevation (ft) Elevation (ft) FrEssrE (e FrEssrE (e
013 635 800 49 120
1070 800 970 43 117
1240 970 1,140 43 117
1400 1,140 1,300 43 113
1530 1,300 1,430 43 100
1630 1,430 1530 43 87
1800 1530 1,700 43 117
1975 1,700 1,880 a1 119
2155 1,880 2,060 M 119

The following subsections provide a further description of the water distribution facilities within
each the respective primary pressure zones. These facilities include supply, storage, booster
station, and distribution system components.

7.2.1 913 Zone

The 913 Zone formerly known as the Reduced Valley View Zone was regulated by PRV-10 and
PRV-11. The 913 Zone is the lowest primary service zone within the MSWD water system.
Recently, MSWD ingtalled a new 2 mg tank at an overflow elevation 913 ft. msl, and hence, the
naming of this primary service zone as “913 Zone”. In addition to the new tank, two wells serve
within the service zone through the new water storage tank. It also contains a booster pump
station to deliver water to a higher primary service zones. As shown in Table 7-1, the 913 Zone
serves portions of the system from elevation 635 ft to elevation 800 ft.

7.2.1.1 Water Supply

Asshown in Table 7-2, two wells (Well 32 and 33) provide the water supply for the 913 Zone
residential and commercial uses. These wells provide a combined discharge capacity of 2,800

agpm.

Table7-2
Existing Groundwater Wells, 913 Zone
Pressure  Associated M otor SAETEling Efficiency Grour_1d TDH  Capacity
Well Water Level Elevation
Zone (ft) Storage (Hp) (%) (ft) (gpm)
(ft) (ft)
32 913 913 Tank 150 700+ 83 900 240 2,000
33 913 913 Tank 60 700+ 83 787 164 800
Total 2,800

Source: data from MSWD and Section 5.0 of this report
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7.2.1.2 Storage Tanks

MSWD recently completed a new 2.0 mg storage facility in the 913 Zone. As shown in Table 7-
3, the 913 Zone Storage Tank provides a storage capacity of 2.0 mg. In addition, the tank
provides suction storage for the Garnet Booster Pump Station, which provides an additional
55,000 gallons of storage, but this storage is only used to supply suction head to the booster
pumps.

Table7-3
Existing Water Storage Tanks, 913 Zone
High
Pressure Floor : .
Storage Facility Zone Elevation Watgr Feght  Bleme Storage Volume (mg)
Elevation (ft) (ft)
(ft) (ft)
(ft)
913 Tank 913 888 913 25 127 2.0
Total 2.0

Source: 2005 MSWD system data

7.2.1.3 Booster Stations

Asshown in Table 7-4, the Garnet Booster Station is the only booster station in the 913 Zone.
This booster gation consists of two booster pumps with space to accommodate future pumps.
Table 7-4 shows the performance parameters for the entire booster station, which has capacity to
pump 1,066 gpm with 128 ft of total head.

Table7-4

Existing Booster Pumps, 913 Zone

Pump Discharge Pump

Pump f Pump Total Head Capacity
] ] Horsepower Pressure  Efficiency
Designation . Type ft m
Garnet Booster 45 61 80 Vertica Turbine 128 1,066
Station
Total 1,066

Source: 2005 MSWD system data

7.2.1.4 Distribution System

Based on the 913 Zone system hydraulic pressure requirements, 913 Zone will provide water
service to residential and commercial customers located between topographic elevations of 635
and 800 ft. mgl. In the past, the 913 Zone was a reduced pressure zone from the 1070 Zone that
was regulated by PRV-10 and PRV-11. Currently, PRV-10 remains operational and PRV-11 is
normally closed. Because of topographic constraints, PRV-10 is required to serve the upper
portion of the former Reduced Valley View service zone.
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7.2.2 1070 Zone

The 1070 Zone serves the primary pressure zone within the Two Bunch and Valley View service
zones. As shown in Table 7-1, the 1070 Zone serves portions of the system from topographic
elevation 800 ft (msl) to topographic elevation 970 ft (mgl). This zone getsis name from the
overflow elevation of the tanks that service this zone. The 1070 Zone includes groundwater
wells, storage tanks, booster pump stations, and distribution system components, such as
pipelines and valves. The following sections present some key operational details of the water
system infrastructure in the 1070 Zone.

7.2.2.1 Water Supply

Asshown in Table 7-5, Well 27 and Well 31 provide 1070 Zone with a combined groundwater
supply of approximately 3,000 gpm. These two wells do not provide water for the same primary
pressure service zones. Well 32 and Well 33 (from the 913 Zone) can also deliver water to the
Two Bunch storage facility to serve the 1070 Zone. The total well capacity for this zone is 5,800

agpm.
Table7-5
Existing Groundwater Wells, 1070 Zone

Pressure  Associated M otor SAETEling Efficiency el 0ur_1d TDH  Capacity
Well Water Level Elevation

Zone (ft) Storage (Hp) (ft) (%) (ft) (ft) (gpm)
27 1,070  Valey View 200 702 62 879 381 1,100
31 1,070 Two Bunch 350 713 68 877 447 1,900
32 1,070 Two Bunch 150 700+ 83 900 240 2,000
33 1,070 Two Bunch 60 700+ 83 787 164 800

Total 5,800

Source: datafrom MSWD and Section 5.0 of this report

Well 27 delivers water to the Valley View service zone and to the Valley View tank, which hasa
capacity of 0.31 mg. A normally closed valve separates Well 27 from the Two Bunch service
zone. The reduced pressure service zone in the 913 Zone draws water from the Valley View
service zone through PRVs. Thus, Well 27 serves both Zone 1070 and Zone 913.

Well 31 provides water to the Two Bunch service zone, which includes two storage tanks. Water
from Well 31 is separated from the Valley View and Terrace service zones by normally closed
valves.

7.2.2.2 Storage Tanks

The 1070 Zone contains three tanks, which are described in the Table 7-6. Although these three
tanks reside in the same pressure zone, these tanks do not provide water storage for the same
service zone.
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Table 7-6
Existing Water Storage Tanks, 1070 Zone
High
Water Height  Diameter

Pressure Bottom

Storage Facility Zone Elevation Elevation (ft) (ft) Storage Volume (mg)
(ft) (ft)
(ft)
Valley View 1,070 1,046 1,070 24 47 0.31
Two Bunch #1 1,070 1,046 1,070 24 55 0.43
Two Bunch #2 1,070 1,046 1,070 24 85 1.02
Total 1.76

Source: 2004 MSWD system data

The Valley View tank (0.31 mg storage capacity), which stores water for the Valley View
service zone, obtains its source water from Well 27. An altitude valve is located below the tank
and abovethe Valley View service zone, but it is not currently in service. The Valley View tank
also provides water storage for the Valley View booster pump station, which conveys water from
the 1070 Zone to the 1240 Zone and the Overhill service zone. The Two Bunch storage facility
includes two separate tanks with a combined storage capacity of 1.45 mg. Both tanks at the Two
Bunch storage facility deliver water exclusively to the Two Bunch service zone. Well 31
provides the water source for this storage facility.

7.2.2.3 Booster Stations

Asshownin Table 7-7, the 1070 Zone (Valley View Booger Station)contains a booster station
with two booster pumps. This facility draws water from the Valley View tank and pumps water
to the Overhill service zone and the Overhill tank, which are both located within the 1400 Zone.
The two pumps at the Valley View booster pump station provide 323 ft of additional head and a
total discharge capacity of 710 gpm. The pump efficiency and the total head data are based upon
July 2003 system information. The 1070 Booster Station, located at the Well 32/Little Morongo
913 tank site, pumps water from the 913 Zone to the Two Bunch 1070 Zone.

Table7-7
Existing Booster Pumps, 1070 Zone
Pump Discharge Pump

Pump o Pump Total Head Capacity
. ; Horsepower Pressure  Efficiency
Designation (Hp) 5 %) Type (ft) (gpm)
Valley View 60 150 716 Vertica Turbine 323 354
Booster 1
Valley View 60 150 72.0 Vertical Turbine 323 356
Booster 2
1070 Booster 75 98 80 Vertica Turbine 222 956
Station (2 pumps)
Total 1,666

Source: 2004 MSWD system data
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7.2.2.4 Distribution System

The distribution system in the 1070 Zone conveys water to the Valley View and Two Bunch
service zones, which are separated by a normally closed valve. Two other normally closed valves
in the digtribution system separate the Two Bunch service zone from the Terrace service zone,
along the 1070 Zone boundary. In addition, PRV 13, which is normally closed, is used to
separate the Terrace service zone from the Two Bunch service zone.

There are two major distribution pipelines within the 1070 Zone. The first and largest of the two
is a 16-inch pipeline, which connects the Two Bunch storage facility with the Two Bunch service
zone. The second is a 12-inch pipeline, which connects the Valley View storage facility with the
Valley View service zone. This 12-inch pipeline also connects the Valley View service zone
with Well 27. A normally closed valve along this pipeline separates both the Valley View service
zone and Well 27 from both Well 31 and the Two Bunch service zone.

7.2.3 1240 Zone

The 1240 Zone, which is the second lowest primary pressure zone, is only part of the MSWD
water system and serves the primary pressure service zones within the communities of Quail,
Reduced Overhill, and Terrace. The 1240 Zone includes groundwater wells, storage tanks,
booster pump stations, and distribution system components, such as pipelines and valves. The
following sections present some key operational details of the water system infrastructurein
Zone 1240.

7.2.3.1 Supply

The 1240 Zone includes the groundwater Wells 22, 24 and 29, which are described in Table 7-8.
Thetotal source capacity of the three wells is 4,650 gpm. Each of these three wells provides
water to the Terrace service zone and to the Terrace tanks in the 1240 Zone.

Table7-8
Existing Groundwater Wells, 1240 Zone

Well Pressure  Associated M otor WStataer:dLlr;g/ o Efficiency E?;?;{?gn TDH  Capacity
Zone (ft) Storage (Hp) (ft) (%) (ft) (ft) (gpm)

22 1240  Terrace & Qualil 400 703 68 1,106 568 1,750

24 1240  Terace & Qualil 600 700 49 1,096 580 1,200

29 1240  Terrace & Qualil 350 699 76 1,014 574 1,700

Total 4,650

Source: data from MSWD and Section 5.0 of thisreport

7.2.3.2 Storage

The 1240 Zone tanks are identified in Table 7-9. The total storage volume for these four steel
tanks is approximately 7.1 million gallons.
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Table7-9
Existing Water Storage Tanks, 1240 Zone
High
Storage Facility PrZ‘:EEJer : E?%%?gn E}lt\a/vztﬁron H ?f ght Di a(rfr;;etef Storage Volume (mg)
(ft)
Terrace West 1,240 1,220 1,240 20 135 214
Terrace Middle 1,240 1,220 1,240 20 125 184
Terrace East 1,240 1,220 1,240 20 135 214
Quail Road 1,240 1,216 1,240 24 85 1.02
Total 7.14

Source: 2004 MSWD system data

The three Terrace tanks deliver water via gravity to the Terrace service zone, and provide the
largest volume of stored water in the MSWD system (approximately 6.1 million gallons). The
tanks also provide pump suction water for four booster pumps that transfer water from the
Terrace tanks to the High Northridge service zone and the High Northridge tank. Another set of
booster pumps transfer water from the Terrace tanks to the High Desert View service zone, and
the High Desert View tanks. In addition, the same booster pumps transfers water from the
Terrace tanks to the Quail Road tank and the Low Desert View tanks.

The Low Desert View tanks with a combined storage volume of 0.35 million gallons are
currently used asreserve water sorage. The overflow elevation of the Low Desert View tanksis
at an elevation of 1,291 ft, which is above the 1240 Zone boundary. Two pressure-reducing
valves (PRV 1 and PRV 2), which are normally closed, separate the Low Desert View water
from the 1240 Zone system. The closure of these PRV sremoves the two Low Desert View tanks
from service.

The Quail Road tank receives water from the booster pumpsthat are located below the Terrace
Tanks. Because the Quail Road tank has the same overflow elevation as the Terrace tanks, the
system uses an altitude valve to prevent the booster pumps from overtopping the Quail Road
tank. The Quail Road tank then provides gravity-feed water delivery to the Quail service zone.

7.2.3.3 Booster Stations

The Terrace Booster Pumping Station, which consists of six pumps, is located below the three
tanks at the Terrace storage facility. The 1240 Zone booster pumps are summarized in Table 7-
10. The Terrace booster station pumps water to both the Desert View tank and the Quail tank.
The Two Bunch Booster station pumps water from the 1070 Zone to the Terrace service zonein
the 1240 Zone.
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Table 7-10
Existing Booster Pumps, 1240 Zone

Pump Discharge Pump

Pump Total Head Capacity

Designation Hor (sHe%c):wer Pr (T)s?;r e Effl&) e)ncy Pump Type (ft) (gpm)
Terrace Booster 1 50 131 53 Submersible 283 325
Terrace Booster 2 50 132 71 Vertical Turbine 291 486
Terrace Booster 3 75 135 72 Vertical Turbine 293 630
Terrace Booster 4 75 136 72 Vertical Turbine 295 77
Terrace Booster 5 60 78 55 Vertical Turbine 180 683
Terrace Booster 6 60 80 55 Vertical Turbine 190 804
;"‘8’1‘?0'?]“(”2“23103;” 60 o1 83 Vertical Turbine 181 1,066

Total 4,771

Source: 2004 MSWD system data

7.2.3.4 Distribution

The 1240 Zone distribution system includes the areas of Terrace and Quail service zones.
Emergency connections may be established between the Annandale and Terrace service zones
through opening a normally closed valve. Another emergency connect could be established
between the Terrace service zone and the Two Bunch tanks through a PRV, which isnormally
closed.

7.24 1400 Zone

The 1400 Zone, which is the third primary pressure zone, is also part of the MSWD water system
and serves the primary pressure service zones within the Overhill, Annandale, and Desert View
service zones. In addition, the 1400 Zone supplies water to the reduced pressure services area
within the Northridge, Annandale, and Overhill service zones (see Section 7.3). The 1400 Zone
includes groundwater wells, storage tanks, booster pump stations, and distribution system
components, such as pipelines and valves. The following sections present some key operational
details of the water system infrastructure in Zone 1400.

7.2.4.1 Supply

The 1400 Zone is supplied with groundwater from four wells, which are identified in the Table
7-11. Well 28 provides source water to the Annandale service zone and the Annandale tank.
Well 27 supplies the source for the Overhill tank and service zone through operation of the
Valley View pump station. Well 22, Well 24, and Well 29 provide the source of water for Desert
View tanks and service zone through the Terrace booster pump station. The combined source
capacity of these four wells is approximately 7,650 gpm.
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Table7-11
Existing Groundwater Wdls, 1400 Zone
Well Pressure  Associated M otor WStatagdL”;?/ o Efficiency E?;?;{?gn TDH  Capacity
Zone (ft) Storage (Hp) (ft) (%) (ft) (ft) (gpm)

22 1,400 Desart View 400 703 68 1,106 568 1,750
24 1,400 Desart View 600 700 49 1,096 580 1,200
27 1,400 Overhill 200 702 62 879 381 1,100
28 1,400 Annandale 600 697 66 1,244 731 1,900
29 1,400 Desart View 350 699 76 1,014 574 1,700

Total 7,650

Source: data from MSWD and Section 5.0 of thisreport

7.2.4.2 Storage

The tanks that serve the 1400 Zone tanks are described in Table 7-12. The total storage capacity
of the four tanks is approximately 4.4 million gallons. The Overhill, Annandale, and Desert View
storage tanks are each separated by long distances. Only the Annandale and Dessert View tanks
can be interconnected.

Table7-12
Existing Water Storage Tanks, 1400 Zone
High
Storage Facility Przﬁ c Ellagt/;?inc:n Eygvztﬁr on H ?f ght Di ;?r;;eter Storage Volume (mg)
(ft) (ft) (ft)
Overhill 1,400 1,380 1,400 20 47 0.27
Annandale 1,400 1,376 1,400 24 135 2.57
High Desert View #1 1,400 1,377 1,400 24 60 0.51
High Desert View #2 1,400 1,377 1,400 24 87 1.07
Total 4.42

Source: 2004 MSWD system data

In general, the Overhill and Annandale tanks deliver water to separate service zones within the
1400 Zone. The Overhill tank provides gravity water service to the Overhill service zone. The
Overhill booster pump station transfers water from the Overhill tank to the Gateway service
zone, which isinthe 1530 Zone. The Annandale tank delivers water via gravity syssemto the
Annandale service zone. It also servesthe reduced pressure Annandale service zone, which is
regulated by PRV 9.

The High Desert View Tanks #1 and #2 deliver water via gravity to the High Desert View
service zone. These tanks also provide water to the former Reduced Desert View service zone,
which was removed from service in 2004 and split between the Terrace and High Desert View
service zones. The High Desert View tanks have a combined capacity of 1.58 million gallons and
do not have any booster pumps at the site.
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7.2.4.3 Booster Stations

The 1400 Zone is currently served by two booster stations: Overhill and Low Desert View.
These are facilities are summarized in Table 7-13. The Overhill booster station transfers water
from the Overhill tank to the Gateway service zone and also to the Gateway tank. Specifically,
the Overhill pump station has two operational pumps. The Low Desert View Pumping Station is
located at the Low Desert View tanks and is comprised of three pumps. Only two of the Low
Desert View pumps are listed because one of the Low Desert View pumpsisout of service. The
Low Desert View booster pump station delivers water to the Red Bud storage tanks.

Table7-13
Existing Booster Pumps, 1400 Zone

i Pum T -
Deg;?a% on H 0:3 lee?O\pNer I?Dlrsi];;rgee EffiL::i er?cy Pump Type Hztaé:jl C(agpparg)ty
(Hp) (psi) (%) (ft)

Overhill Booster 1 30 70 67 Vertical Turbine 145 259
Overhill Booster 2 30 82 78 Vertical Turbine 173 412
Low Desert View Booster 1 25 116 47 Submersible 236 269
Low Desert View Booster 2 25 116 42 Submersible 236 249

Total 1,189

Source: 2004 MSWD system data

7.2.4.4 Distribution

The distribution system within the1400 Zone includes the service zones of Desert View,
Annandale, and Overhill. The Overhill service zone water distribution system is connected via
PRV 14 to provide water service to the reduced Overhill East service zone. PRV 15 is designed
to serve the Overhill West area, which currently has no services.

Similarly, the Annandal e service zone also provides water to the Annandal e reduced pressure
service zone through PRV 9. There is only one connection from the Annandale service zone to
reduced Annandale reduced pressure service zone.

The Reduced Desert View service zone was taken off pressure regulators and split between the
Terrace and High Desert View service zones.

7.25 1530 Zone

The 1530 Zone, which is the fourth primary pressure zone, is also part of the MSWD water
system and serves the primary pressure service zones within the following communities:
Gateway, Mission Lakes, Northridge, and Red Bud. In addition, the 1630 Zone supplies water to
the reduced pressure service zone within Vista. The 1530 Zone includes storage tanks, booster
pump stations, and distribution system components, such as pipelines and valves. The following
sections present some key operational details of the water system infrastructure in the 1530
Zone.
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7.2.5.1 Supply

The 1530 Zone receives groundwater from Well 30, which delivers water to the Mission Lakes
service zone and storagetank. All other source water, which entersthe 1530 Zone originates
from the lower zones, and is delivered by booster pump stations. For example, the two Terrace
booster pump stations transfer source water from Well 22, Well 24, and Well 29 to High
Northridge. The Terrace Booster Station also delivers water to the Low Desert View Booster
Station, which conveys water to the Red Bud service area. Similarly, service water for Gateway
comes from Well 27, and is transferred through the operation of the Valley View and Overhill
booster gations. Table 7-14 describes the parameters of the well that serve the 1530 Zone.

Table7-14
Existing Groundwater Wells, 1530 Zone

Pressure Associated M otor STl Efficiency Grour_1d TDH  Capacity
Well Water Level Elevation
Zone (ft) Storage (Hp) (ft) (%) (ft) (ft) (gpm)
30 1530 Mission Lakes 250 707 66 1,282 864 825
1530  High Northridge & 68
22 Red Bud 400 703 1,106 568 1,750
1530  High Northridge & 49
24 Red Bud 600 700 1,096 580 1,200
1530  High Northridge & 76
29 Red Bud 350 699 1,014 574 1,700
27 1530 Gateway 200 702 62 879 381 1,100
Total 6,575

Source: datafrom MSWD and Section 5.0 of this report

7.2.5.2 Storage

The 1530 Zone tanks are identified in Table 7-15. The total storage capacity of the four tanks is
approximately 3.6 million gallons.

Table7-15
Existing Storage Tanks, 1530 Zone
High
Pressure  Bottom : .
Storage Facility Zone Elevation LG Heglht  Blemee Storage Volume (mg)
Elevation (ft) (ft)
(ft) (ft)
(ft)
Gateway 1,530 1,506 1,530 24 43 0.26
Mission Lakes 1,530 1,494 1,530 36 9% 1.95
High Northridge 1,530 1,514 1,530 16 105 1.04
Redbud 1,535 1,503 1,535 32 41 0.32
Total 357

Source: 2004 MSWD system data
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The Gateway tank delivers water by gravity to the Gateway service zone, and supplies water to
the Gateway booster pumping station, which is located above the Gateway tank and serves a
portion of the 1630 Zone.

The Mission Lakes tank delivers water to the Mission Lakes service zone. In addition PRV 6 and
PRV 8, which are normally closed, can be opened to send water from Mission Lakes to
Annandale in an emergency situation. The Mission Lake tank exclusively serves the Mission

L akes service zone and is not equipped with booster pumps.

The High Northridge tank provides service to the High Northridge service zone, which is
connected to the High Northridge reduced pressure service zone. PRV 4 and PRV 5 regulate two
pipelines that supply the High Northridge reduced pressure service zone. Thisdual PRV system
provides feed into the reduced pressure system. Another pipeline from the High Northridge tank
delivers water to the Low Northridge tank, which has an overflow elevation of 1,509 ft. To
prevent overfilling from the High Northridge tank to the Low Northridge tank, an altitude valve
isused. The Low Northridge tank provides suction for the Low Northridge booster pumping
station, which serves the Vista service zone in the 1630 Zone and the Vista reduced pressure
service zone in the 1530 Zone.

The Annandale tank delivers water via gravity feed to the Annandale service zone, which is also
connected to the Annandale reduced pressure service zone. Service to the reduced Annandale
service zone is regulated through a single PRV connection, PRV 9.

The Gateway service zone and the Gateway tank are separated from the core MSWD water
system. Specifically, the Gateway tank provides gravity water service to the Gateway service
zone and provides water to the Gateway booster pump station, which transfers water from the
Gateway tank to the Gateway Hydro service zone in the 1630 Zone.

7.2.5.3 Booster Stations

The Gateway, Northridge and Redbud Booster Pumping Station are the booster pumping stations
contained in the 1530 Zone. The Gateway booster station transfers water from the Gateway tank
into the Gateway Hydro service zone. The Low Northridge booster pumping station transfers
water from the Low Northridge tank into the Vista service zone and the Vistatank. The Redbud
booster pumping station transfers water into the Highland service zone and the Highland tank.
The 1530 Zone booster pumps are summarized in Table 7-16.

Table7-16
Existing Booster Pumps, 1530 Zone

PUMp Discha_rge Pump Discharge Pump Total
Designation Capacity  Horsepower Pr essure Efficiency Pump Type Head
(gpm) (Hp) (psi) (%) (fr)
Low Northridge Booster 1 286 20 66 47 Submersible 129
Low Northridge Booster 2 331 20 67 54 Submersible 132
Redbud Booster 1 302 20 68 40 Submersible 131
Redbud Booster 2 382 20 70 52 Submersible 135
Vertica
Gateway Fire Pump - 25 - - Turbine
Gateway Hydro Booster 1 - 10 - - Centrifuga 90
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PUMp Dischan;ge Pump Discharge Pump Total
Designation Capacity  Horsepower Pressure Efficiency Pump Type Head
(gpm) (Hp) (psi) (%) (ft)

Gateway Hydro Booster 2 - 10 - - Centrifuga 85

Source: 2004 MSWD system data

7.2.5.4 Distribution

The 1530 Zone distribution system includes the Gateway, Mission Lakes, Northridge and
Redbud water distribution areas.

The Gateway service zone digtribution system receives its water from the Gateway tank and
Overhill booster pumping station. A portion of the Gateway tank capacity is used for the
Gateway Hydro service zone. The Gateway water distribution system is separated from the core
part of the MSWD water system. Well 27 provides the sole source for the interconnected service
zones of Gateway, Overhill, Valley View, and the 913 Zone. Thus, Well 27 supplies water to the
following pressure zones: 913, 1070, 1240, 1400, 1530, and 1630. An emergency inner connect,
through a normally closed valve, can be established to deliver water from Well 31 to this portion
of the MSWD system.

The Gateway Hydro system is higher in elevation than the gateway tank and has a single
connection through the Gateway pumping station. The Gateway booster pump station and the
Gateway Hydro tank maintain minimum flow and system pressure. The Gateway booster pump
station also includes a fire pump to provide sufficient fire flow because there is no upper level
storage facility to provide fire flow by gravity-feed to this portion of the Gateway service zone.

The Mission Lakes service zone is supplied from the Mission Lakes sorage tank. An emergency
interconnection can be established to deliver water from the Mission Lakes areato the
Annandale service zone via PRV 6 and PRV 8, which are both normally closed.

The High Northridge tank provides service to the High Northridge service zone. The High
Northridge distribution system also provides water service to the High Northridge reduced
pressure service zone. PRV 4 and PRV 5 regulate water delivery to the High Northridge reduced
pressure service zone. Mission Lakes and High Northridge can be interlinked through a normally
closed valve, but current conditions and line sizes limit flow.

The Redbud water service zone receives water from the Redbud tank and the Low Desert View
pump station.

7.2.6 1630 Zone

The 1630 Zone, which is the fifth primary pressure zone, is also part of the MSWD water system
and serves the primary pressure service zones within the Vista and Highland communities. In
addition, the 1630 Zone supplies water to the reduced pressure service zone within Vista, which
is part of the 1530 Zone. The 1630 Zone includes storage tanks, booster pump stations, and
distribution system components, such as pipelines and valves. The following sections present
some key operational details of the water system infrastructure in the 1630 Zone.
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7.2.6.1 Supply

The 1630 Zone does not have any groundwater wells. All source water coming into the 1630
Zone comes from the water in the lower zones and is pumped multiple timesto reach the higher
zones within the water system. Table 7-17 shows the capacities of the three well, which can
provide water to this zone.

Table7-17
Existing Groundwater Wells, 1630 Zone

Pressure Associated M otor SIETEling Efficiency il TDH  Capacity
Well Water Level Elevation
Zone (ft) Storage (Hp) (%) (ft) (gpm)
(ft) (ft)

High Northridge &

22 1530 Red Bud 400 703 68 1,106 568 1,750
High Northridge &

24 1530 Red Bud 600 700 49 1,096 580 1,200
High Northridge &

29 1530 Red Bud 350 699 76 1,014 574 1,700

Total 4,650

Source: datafrom MSWD and Section 5.0 of this report

7.2.6.2 Storage

The 1630 Zone tanks are described in Table 7-18. These two tanks have a combined storage
capacity of 360,000 gallons.

Table7-18
Existing Water Storage Tanks, 1630 Zone
High
Pressure  Bottom : . Storage
Storage Facility Zone Elevation LG Heglht  Bleme L
Elevation (ft) (ft) Volume (mg)
(ft) (ft) (ft)

Highland 1,630 1,645 1,661 16 25 0.06
Vista 1,630 1,605 1,637 32 40 0.30
Total 0.36

Source: 2004 MSWD system data

The Highland and Vistatanks are currently the only water sorage facilities in the 1630 Zone.
The Vigtatank has an overflow elevation of 1,637 ft, and is hydraulically separate from the
Highland tank. The Vista tank provides gravity service to the Vista service zone. Likewise, the
Highland tank provides gravity service to the Highland service zone.

7.2.6.3 Booster Stations

The only booster pumping station in the 1630 Zone is the Vista booster pump station, which
utilizes two pumps to transfer water from the 1630 Zone to the Vista Hydro service zone. Similar

URS 717




SECTIONSEVEN Existing Distribution Facilities

to the Gateway Hydro service zone, the Vista Hydro service zone isregulated by a hydro-
pneumatic tank that supplies pressure to the upper portion of the service zone. The 1630 Zone
booster pumps are summarized in Table 7-19.

Table7-19
Existing Booster Pumps, 1630 Zone

Pump

Pump Capacity H Pump Total Head
. . or sepower
Designation (gpm) (sHer:) ) Type (ft)
VistaHydro B1 93 5 Centrifugal 95
VistaHydro B2 93 5 Centrifugal 90

Source: 2004 MSWD system data

7.2.6.4 Distribution

The 1630 Zone includes the Vista and Highland service zones. The Vista distribution system
receives its water from the Vistatank. A reduced pressure service zone called Reduced Vista has
a single connection to the Vista distribution system through PRV 3.

The Highland service zone receives its water from the Highland tank and the Redbud booster
pump station (1530 Zone). No PRV s area used to regulate water delivery in this portion of the
system.

7.2.7 Vista Hydro Tank Zone

The Vista Hydro system is higher in elevation than the Vista tank and has a single connection via
the Vista booster pumping station. the Vista pump station is equipped with a hydro-pneumatic
tank, however theeis no fire pump in the Vista booster pump station. The Vista pumping station
and the Vista Hydro tank maintain system flow and pressure. Thereis not an upper level tank in
the Vista Hydro distribution system to provide fire flow by gravity.

7.3  PALM SPRINGS CREST SYSTEM

7.3.1 Woodridge 1840 Zone

The Woodridge 1840 Zone is part of the Palm Springs Crest System, which exclusively serves
the Woodridge service zone. This system consists of two groundwater wells (Well 25 and Well
25A) and the Woodridge storage tank, which is located at a pressure zone of 1840 and has a
storage capacity of 0.12 mg. The majority of the Woodridge development has its pressure
regulated by the Woodridge tank. The entire Woodridge system is independent from both the
MSWD water system and the Cottonwood water system. The Reduced Woodridge Zone is
regulated by PRV 16 and is served by the Woodridge Zone tank and wells, previously
mentioned.
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7.3.1.1 Supply

Table 7-20 shows the parameters for the two wells, which serve the 1840 Zone. The total
production capacity of these two wells is 575 gpm.

Table7-20
Existing Groundwater Wells, 1840 Zone

Pressure Associated Motor Sl Efficiency Grour_1d TDH  Capacity
Well Water Level Elevation
Zone (ft) Storage (Hp) (ft) (%) (ft) (ft) (gpm)
25 1840 Woodridge 125 1200 70 1480 729 400
25A 1840 Woodridge 40 1275 61 1640 695 175
Total 575

Source: data from MSWD and Section 5.0 of this report

7.3.1.2 Storage

There is currently only one storage facility for the 1840 Zone. A basic description of this facility
isprovided in Table 7-21. The storage capacity is approximately 116,000 gallons.

Table7-21
Existing Water Storage Tanks, 1840 Zone
High
Pressure  Bottom : .
Storage Facility Zone Elevation Watgr Feght - Bleme Storage Volume (mg)
Elevation (ft) (ft)
(ft) (ft)
(ft)
Woodridge Tank 1840 1,818 1,840 22 30 0.12
Total 0.12

Source: 2004 MSWD system data

7.3.1.3 Booster Stations
Currently this zone does not contain booster stations.
7.3.1.4 Distribution

As previously mentioned, this system receives water from two wells, which deliver water to a
single storage facility. This zone does not have any areas that are regulated by pressure reducing
valves.
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74  WEST PALM SPRINGS VILLAGE SYSTEM

7.4.1 Cottonwood 1630 Zone

The Cottonwood 1630 Zone is a part of the West Palm Springs Village water system, an
independent water system, which is separated from both the Palm Springs Village System and
the MSWD Desert Hot Spring System. Groundwater from Well 26 and Well 26a is pumped
through the Cottonwood service zone to the Cottonwood tank, which provides service to the
1632 pressure zone and has a storage capacity of 0.28 mg. The Cottonwood tank provides water
service directly to the Cottonwood service zone. This system does not use any PRV s to regulate
system pressures.

7.4.1.1 Supply

As shown in Table 7-22, the Cottonwood 1630 Zone is supplied by two wells. However, Well
26A is currently out-of-service, but has an approximate production capacity of 170 gpm. Without
thiswell, the total supply for this zone is only 350 gpm.

Table7-22
Existing Groundwater Wells, 1630 Zone

Pressure Associated M otor SIETEling Efficiency Grour_1d TDH  Capacity
Well Water Level Elevation
Zone (ft) Storage (Hp) (ft) (%) (ft) (ft) (gpm)
26 1630 Cottonwood 100 1,163 47 1,348 485 350
26A 1630 Cottonwood 30 1,210 - 1,508 296 170
Total 520

Source: datafrom MSWD and Section 5.0 of this report

7.4.1.2 Storage

There is currently only one storage facility for the Cottonwood 1630 Zone. A basic description of
this facility is provided in Table 7-23. The storage capacity is approximately 116,000 gallons.

Table 7-23
Existing Water Storage Tanks, 1840 Zone
High
Pressure  Bottom : .
Storage Facility Zone Elevation LG Heglht  Bleme Storage Volume (mg)
(ft) (ft) Elevation (ft) (ft)
(ft)
Cottonwood Tank 1840 1,818 1,840 22 30 0.28
Total 0.28

Source: 2004 MSWD system data
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7.4.1.3 Booster Stations

Currently this zone does not contain any booster stations.

7.4.1.4 Distribution

As previously mentioned, this system receives water from one well, which deliver water to a
single storage facility. This zone does not have any areas that are regulated by pressure reducing
valves.

75 MSWD SYSTEM REDUCED PRESSURE ZONES

Pressure Reducing Valves (PRVs) are incorporated into the water system to reduce pressures
from one zone to another zone, where a direct connection to an upper water storage tank is not
practical. MSWD prefers to not create additional reduced pressure service zones. Furthermore,
MSWD plansto incorporate the existing reduced pressure service into the standard MSWD
pressure zones. The following pressure zones contain reduced pressure service zones: 913, 1240,
1400, and 1530. Hereafter, Section 7.3 contains a brief discussion of reduced pressure service
zones and a summary of system PRVs.

7.5.1 913 Zone Pressure Reduction

The lowest pressure zone currently in the MSWD system is the 913 Zone. In the past, the 913
Zone was a reduced pressure zone from the 1070 Zone that was regulated by PRV 10 and

PRV 11. Previously the 913 Zone received water from the Valley View tank. However, 2005
system improvements to the 913 Zone added a new well (Well#32) and a two million gallon
tank. PRV 10 remains operational and PRV 11 is normally closed. Thus, the 913 Zone no longer
functions as a reduced pressure service zone.

7.5.2 1240 Zone Pressure Reduction

The 1400 Zone provides water for the reduced pressure service zones within Annandale and
Overhill East, which are both located within the 1240 Zone. Respectively, PRV 9 and PRV 14
regulate the water supply to the service zones within Annandale and Overhill East.

7.5.3 1400 Zone Pressure Reduction

Through two pipelines, the 1530 Zone supplies water to the Northridge reduced pressure service
zone within the 1400 Zone. PRV 4 and PRV 5 regulate the water conveyed through these two
pipelines.

7.5.4 1530 Zone Pressure Reduction

PRV 3 regulates water that is delivered from the 1630 Zone to the reduced pressure service zone
within Vista development in the 1530 Zone. There are no other reduce pressure service zones
with the 1530 Zone.
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7.6 PALM SPRINGS CREST SYSTEM REDUCED PRESSURE ZONES

7.6.1 Reduced Woodridge Zone

The reduced Woodridge Zone is supplied with water from the Woodridge Zone and is regulated
by PRV 16.

1.7

7.8

summarized in Table 7-24.

WEST PALM SPRINGS VILLAGE SYSTEM REDUCED PRESSURE ZONES
There are no reduced pressure zones in the existing West Palm Springs Village System.

EXISTING SYSTEM SUMMARY
The location and function of PRV's, which regulate the reduced pressure service zones, are

Existing PRV Locations, Combined MSWD System

Table7-24

PRV

Upstream

Downstream Upstream Downstream

Valve Installation Point Size Servicezone Servicezone (ps) (ps) Comments
1 WesDrive& SanJuan 6" High Annandale 138 76 Normally
Road Northridge Closed
2 12" Street and Santa 6" High Annandale 60 18 Normally
Cruz Street Northridge Closed
3 Mission Lakes& Santa 6" Vista Reduced Vista 150 65 -
Cruz
4 Mesquite & 8" Street 6" High Reduced High 110 70 Dual feed to
Northridge Northridge Reduced High
Northridge
5 Verbena& Terace 4" High Reduced High 150 68 Dual feed to
Northridge Northridge Reduced High
Northridge
6 Oakmount & Leith 6" MissionLakes Annandale 125 56 Normaly
Closed
7 Clubhouse & Warwick 47 - - - - Removed
8 Spyglass& Clubhouse 4" MissionLakes Annandale 124 56 Normally
Closed
9 DaeAve & Pierson 6" Annandae Reduced 160 65 -
Annandae
10 Wal Rd & Garnet 6" Valey View 913 Zone 110 50 Dual feed to
913 Zone
11 Indiana(Teagarden) & 10" Valey View 913 Zone 120 90 Dual feed to
19th Ave 913 Zone
12 Palm & lronwood 147 - - - - Removed
13 LittleMorongo & 15" 14" Terrace Two Bunch 125 50 Normaly
Ave Closd
14 Valley View & Smoke 6" Overhill Reduced 140 70 -
Tree Overhill East
7-22
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Table7-24
Existing PRV L ocations, Combined MSWD System

Valve Installation Point PRV Upgtream Downstream Upstr_eam Downst.ream Comments
Size Servicezone Servicezone (ps) (ps)
15 Desert View & 6" - - 110 40 Removed
Mountain View
16 Casman & Rushmore- 6" Woodridge - 110 50
Old Painted Hills

Generally, reduced pressure service zones (such 913 Zone and Reduced High Northridge) are fed
by two PRV gations, which regulate system pressures to the reduced zone. This system looping
provides better pressures and flows than a single feed would provide. On the other hand, the
reduced pressure zones of Woodridge, Overhill West, Overhill East, Annandale and Vista all
have asingle PRV connection to the adjacent distribution system, which is located at a higher

elevation.

As shown in the Table 7-25, the MSWD water system has approximately 1.26 million linear feet
of pipeline. Thisincludesthe MSWD System, the West Palm Springs System, and the Palm
Springs Crest System.

Table7-25
Existing Distribution System, M ode Pipeline Summary
Pipe Diameter Length

(Inch) (ft)

2 6,174

4 249,658

5 25,132

6 280,362

8 371,228

10 33,932

12 192,553

14 555

16 104,078
Total 1,263,672

Source: MSWD system data

MSWD maintains numerous metered water services, mostly residential. The residential services
aretypically %-inch size. Commercial servicestypicaly have two 2-inch metered connections.
One for domestic usage and the second is used for irrigation.

Known areas of un-metered water include fire fighting, system leaks, groundwater well
discharges to atmosphere prior to entering the distribution system, tank overflows, pipeline
breaks, and meter calibration. The percentage of unaccounted for water is about 8 to 9 percent.
All water used for construction istypically metered.
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7.9 SEISMIC ASSESSMENT

7.9.1 Introduction

This section of the report provides a preliminary assessment of the seismic risk (the potential for
unacceptable structural behavior and damage in an earthquake) of the water supply facilities of
MSWD in Desert Hot Springs, California.

The MSWD water supply facilities currently consist of 27 active sites. These include eleven well
sites and sixteen tank sites. The number of tanks varies from one to three tanks at each of these
tank gites.

In providing this preliminary seismic assessment, the following work was performed:

a. The severity of the seismic hazard (in particular the severity of ground shaking) that is
likely at each of the tank sites was estimated using the United States Geological Survey
(USGS) seismic hazard maps as described in Section 7.9.2. The potential for surface fault
rupture affecting each tank site and a similar potential for surface fault rupture affecting
the pipelines and distribution piping systems was assessed by referring to both USGS
topographic maps and State of California Geological Survey (CGS) Special Study Zone
maps.

b. A structural engineer surveyed each of the twenty-seven sites. In this survey, each storage
tank and its critical equipment were observed and photographed. Structural seismic
deficiencies were noted.

c. Theaccumulated information was compiled into this report, together with general
recommendations for mitigating the observed seismic risk.

Although the seismic hazard assessments were performed using public domain data from the
USGS and from the CGS, the seismic vulnerability and seismic risk assessment were performed
by applying engineering judgment to the visual observations made during the field survey. No
drawings or other construction data were available for more formal assessment of any of the
tanks or other equipment.

7.9.2 Seismic Hazard Assessment
7.9.2.1 Seismic Hazards

The MSWD is located in perhaps the most seismically active area of California, immediately
adjacent to the San Andreas fault system.

Seismic hazards are a description of the nature of the geologic effects of an earthquake. The two
hazards of greatest concern are strong ground shaking and surface fault rupture. These two
seismic hazards were addressed as described below. A secondary seismic hazard, that of seismic-
induced landslide, was addressed indirectly on a preliminary basis.

A detailed geology/seismology study was not performed as part of this project. However, a
preliminary seismic hazard assessment was made for each tank site, which consisted of three
specific hazards. The evaluation of these seismic hazards consisted of the following:
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a. A preliminary estimate of probable seismic ground shaking intensity was made using
the seismic hazard maps published by the United States Geological Survey (USGYS)
and as constructed by the USGS working in collaboration with the California
Geological Survey (CGS).

b. A preliminary assessment was made to determine the likelihood of the tank sites
being impacted by the effects of surface fault rupture. This was done by plotting the
sixteen tank sites, eleven well sites and the distribution pipelines onto the CGS maps
for surface fault rupture hazard zones and overlaid on the USGS topographic map.
The CGS maps for surface fault rupture hazard zones are also known as the Alquist-
Priolo Earthquake Fault Zone Maps. The basis for the assessment of seismic ground
shaking intensity was the set of coordinates (latitude and longitude) of sixteen tank
sites as supplied to URS by MSWD.

c. Tank site inspections and USGS topographical maps were used to assess the potential
for seismic-induced landslide. Those tanks where significant variations in topography
were found adjacent to the tank site were considered to be the most critical. A
geological assessment of the risk of seismically-induced landslide was not made.
Tanks may be at risk from seismic induced landslide by either actual sliding or
damage by landslide debris from above.

7.9.2.2 Seismic Ground Shaking Estimates

In the first of these seismic hazard assessment tasks, the estimates of probable seismic ground
shaking intensity have been characterized by the peak ground accelerations (PGA) that have a
specific probability of occurring and / or being exceeded at each tank site. Two values of these
seismic-induced ground accelerations appear in Table 7-26 for each of the tank sites. These are
given as fractions of “g” where “g” isthe acceleration due to gravity.

Table7-26
Probable Ground Accdlerationsat MSWD Tank Sites

Peak Seismically Induced Horizontal
Ground Acceleration (g)

Site Name N(_)rth West Sail 475 Year Average 2,475 Y ear Average
Latitude Longitude Type Recurrence I nterval Recurrence I nternal
Redbud 33.960 -116.4689 D 0.668 1.074
Highland 33.961 -116.4661 D 0.667 1.072
Quiail 33.943 -116.4503 CD 0.715 1172
Two Bunch 33.949 -116.4875 C 0.745 1.224
Vista 33.984 -116.4928 BC 0.636 1.006
Low NorthRidge 33.975 -116.4903 CD 0.656 1.046
NorthRidge 33.977 -116.4908 CD 0.652 1.038
Terrace 33.967 -116.4944 D 0.679 1.092
Annandale 33.991 -116.5256 C 0.659 1.05
Mission Lakes 33.988 -116.5311 C 0.664 1.06
High Desert View 33.959 -116.4725 CD 0.671 1.078
Low Desert View 33.956 -116.4744 CD 0.675 1.087
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Table 7-26
Probable Ground Accelerationsat MSWD Tank Sites

Peak Seismically Induced Horizontal
Ground Acceleration (g)

Site Name N(_)rth West Sail 475 Year Average 2,475 Year Average
Latitude Longitude Type Recurrence I nterval Recurrence I nternal
Gateway 33.962 -116.5911 D 0.738 1.217
Overhill 33.939 -116.6003 D 0.743 1.233
Valley View 33.934 -116.5828 D 0.735 1.219
Cottonwood 33.939 -116.6950 D 0.702 1.154
Woodridge 33.940 -116.7214 D 0.662 1.077

Note: Latitude and Longitude at each tank were supplied by MSWD

The two values for PGA in Table 7-26 represent the following earthquake ground shaking
scenarios:

1. The peak seismically-induced ground acceleration for which there is a 10 percent
chance of exceedance in a fifty-year period. Thisis mathematically equivaent to
saying that such a PGA has an average recurrence interval of roughly 475 years.

2. The peak seismically-induced ground acceleration for which there isa 2 percent
chance of exceedance in a fifty-year period. Thisis mathematically equivaent to
saying that such a PGA has an average recurrence interval of roughly 2,475 years.

The 475-year and 2475-year average recurrence intervals are the standard criteria used for the
design of structuresto resist forces caused by earthquake ground shaking. Historically, most
building codes used the ground motion intensity corresponding to the 475-year average
recurrence interval to establish seismic design forces. However, new building codes are using the
ground motion intensity corresponding to the 2475-year average recurrence interval to set
seismic design forces.

It can be seen that the peak ground accelerations for the 475-year seismic event is generally in
the range of 0.7 g. The PGA for the 2,475-year seismic event is generally in the range of 1.0 g to
1.2 g. Such values for ground accelerations are among the highest of any sitesin California. The
proximity to the San Andreas Fault zone results in a high likelihood that the MSWD sites will
experience very strong seismic shaking within the next 50 years.

7.9.2.3 Surface Fault Rupture —Tanks

Figure 7-4 provides an overlay of the tank and well sites and distribution pipelines onto the
California Special Studies Zones (Alquist-Priolo Zones) earthquake fault zone map. These maps
depict the fault zones, and in particular, the areas where surface fault rupture must be considered
asacredible possibility.

Several of the tank sites appear to be immediately adjacent to or directly over fault zones.
Surface fault rupture appears to be a potential concern for the following tanks:

§ Two Bunch Tanks
§ Woodridge Tank
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§

Cottonwood Tank

Valley View and Overhill Tanks are also sufficiently close to the Alquist-Priolo zone for fault
rupture to be a concern.

7.9.2.4 Surface Fault Rupture —Pipelines and Distribution Systems

As can be seen in Figure 7-4, various pipelines and distribution piping systems are vulnerable to
fault rupture in several locations. These include the following areas:

§

w W W W W

wn

West and South of Woodridge Tank
South-east of Cottonwood Tank
South of Overhill Tank

East of Valleyview Tank

South of Well 27 and Well 31

South and West of Mission Lakes Tank and Annandale Tank (includesa 16”
diameter main).

South and West of the Terrace Tanks (includes three 16 “diameter mains).
South of Two-Bunch Tanks (includes a16” diameter main).
South of Quail Tank
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| nsert

Figure 7-4
Existing Seismic Map
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7.9.2.5 Earthquake —Induced Landslide

The USGS topographical maps were consulted to determine which tanks were adjacent to steep
slopes, with slopes either below the tank site or above the tank site. Since a geological
assessment of the slope at each site was not made, this information provides only a preliminary
indication that there may be a potential for seismically-induced landslide

The tanks which appear to be located on or near such steep slopes, include the following:
§ Mission Lakes

Annandale

Vista

Low Northridge

High Desert View

Highland

Redbud

Overhill

Woodridge

w W W W W W W W

7.9.3 Structural Vulnerability and Seismic Risk

A field survey of MSWD facilities was conducted on January 19 and 20, 2005. This section
summarizes observations made by URS during this field survey. In particular, this section will
focus on those features that appear to present excessive seismic vulnerability, and therefore,
present seismic risk in an environment having a potential for very strong ground shaking.

The observations made during the field survey are summarized in Table 7-27. This table lists all
of the sites, and all of the items of equipment that were observed.

Table7-27
Seismic Survey Results Summary

Site Site Equipment Seismic

Num  Name Type Description Deficiency Comments Recommendation
1 wdl22  pump nonegative See Section 7.9.3
comment
- novisible . :
1 Well 22 transformer Sitting on anchorage or Edison co. equ pment. See Section 7.9.1
concrete pad | . Section 7.9.3
ateral restraint.
electrical sheet metal See Section  middle cabinets; 2 bolts on :
1 well 22 panel cabinet 79.3 Ihs, noneonrhs. Section 7.9.3
bleach . . See Section i
1 Well 22 cabinet plastic cabinet 70,3 Section 7.9.2
2 Wel24  pump nonegative See Section 7.9.3
comment
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Table 7-27
Seismic Survey Results Summary
Site Site Sl Al Description e Comments Recommendation
Num Name Type Deficiency
electrical sheet metal . middle cabinet: 4 bolt :
2 Wadl24. pandl cabinet See Section 7.9.3 holes but 16 bolts Section 7.9.3
- novisible . :
2 Well 24.  transformer Sitting on conc. anchorage or Edison Co._eqw pment. See Section 7.9.1
Pad ) Section 7.9.3
lateral restraint.
bleach . . . .
2 Wwdl 24 . plastic cabinet See Section 7.9.3 Section 7.9.2
cabinet
3 Wwdl28  pump nonegative See Section 7.9.3
comment

Four anchor bolts are
. visiblein center Section 7,;
3 wal28 e'e‘;tr':ga] Shg'aetbir::a' See Section 7.9.3  wiring looksflexible, o Section 7.9.3
P will probably not rupturein
diding or uplift.

Novisible .
round anchorage. but Edison company
3 Wedl 28 transformer transformers -- fOrage, equipment. See Section Section 7.9.1
) reviewed only
behind fence. ) 7.93
from distance
3 wdl2g D8N i cabinet See Section 7.9.3 CAPINEtresraned by pipes o079
cabinet driven into sail
4 Wel30  pump No negative See Section 7.9.3
comment
electrical sheet metal . Appear to be four boltsin .
4  Wel30 pandl cabinet See Section 7.9.3 center section. Section 7.9.3
4 Well 30  transformer Novisible Section 7.9.1
anchorage
bleach  plagtic cabinet -- . Cabinet restrained by pipes .
4 Wl 30 cabinet restrained See Section 7.9.3 driven into soil Section 7.9.2
5 Mission
Lakes Tank
No anchorage.
1.95million See Section  Constructed in 1971; Solar
Mission gdlons; 96 foot 7.9.3, inlet-outlet  Power; Thusno mator :
5 Lakes Tank Stedl Tank diameter; height pipe has control panel; operating Section 7.9.4
=36-0"; inadequate water height = 34'-3";
flexibility;
5 Mission Relatively Low H /D = 0.375; uplift till an
Lakes Tank H/D; issue
6 Annandale
Tank
2.5 million No foundation, visi LTL‘etA%Bgreéﬁﬁllseﬂ?gugh
6 Anggnngale Stedl Tank g?gg:erlisefﬁ no anchorage. floor; Tank Constructed in f?:Cegggrggn‘Il
_ 24.10.,_ 9 see section 7.9.3 1989 with D100; Solar y

Power (no MCP);
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Table 7-27
Seismic Survey Results Summary

Site Site SeHiE Description Se_|s_m|c Comments Recommendation
Num Name Type Deficiency
Annandale Low H/D; May _ ]
6 Tank be O.K. H/D =018
7 VigaTank
- No foundation
0.3 million '
gallons; 40 foot nge? gegi%%e'
7 VisaTak Sted Tak OO HOI 795 inerouer  COTSTUAE 1966 Section 7.9.4
» ' pipe has T
Overflow height . ad
= 31t Inacequate
' flexibility
Strap vessd down
. Ior%?tqur(;m\élely' to s_addl&to
Hydro- horizontal tank; .S ' provide greater
. : This might break . o
7 VigaTank pneumatic on concrete . O.K. for transverse motion. frictional
i pipe at bottom on .
Tank saddles; ) resistance to
west end; See o
. i longitudina
picture 40; diding;
7 VigaTank Doricd  Sheetmetd o oy 793 Acoupleorbaltsvisible o ;0,793
Panel cabinet; some missing
7 VigaTank Transformer On tEIj%hone Section 7.9.1
High
8 Northridge
Tank
Possibly O.K;
1 million no foundation,  Low widetank; may be
High gallons, noanchorage;  O.K. without anchorage
8 Northridge Sted Tank Diameter =105 inlet-outlet pipe  except for rigid piping;
Tank feet; has inadeguate 1981 Construction to
Height = 16 feet; flexibility; Seer  AWWA Appendix C.
Section 7.9.3
High .
8 Northridge H/D=0.15 Section 7.9.4,
freeboard only
Tank
Low Not inspected; tank to be
9 Northridae abandoned; booster pumps
thaly 9 will be moved to High
Northidge site;
Terrace
10 Tank
all threetanks
10 Terrace TTa?{fe ﬁtggd are without
Tank S foundations, and
bel ow )
are unanchored;
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Table 7-27
Seismic Survey Results Summary
Site Site Sl Al Description e Comments Recommendation
Num Name Type Deficiency
inlet-outl et pipes
10 Terrace on dl threetanks
Tank have inadequate
flexibility
2 million .
Constructed in 1984; .
Terrace galons, 135foot  above -- See S .. Section7.9.4
10 Tank Tank#2 diameter; 20 feet  Section 7.9.3 AWWA DlO(lAppgﬁdlx < freeboard only
; . H/D=0.15
nominal height
1.75 million
Terrace gall_ons; 12_5 foot Above -- See Constructed |n. 1968, Section 7.9.4
10 Tank Tank #1 diameter; 20 Section 7.9.3 AWWA,; freeboard onl
foot nominal = H/D=0.16; y
height;
2.0 million
Terrace gz_allons; 1_35 foot above-- See  Constructedin 1992, H/D  Section 7.9.4
10 Tank Tenk#3  diameter; LL @ Section 7.9.3 =0.15; freeboard onl
19 feet; Shell - = 0o y
height = 20 feet;
10 Terrace  Six booster No negative See Section 7. 3.5:
Tank pumps comments
Terrace Electrica sheet metal . Appearsto have boltsin .
10 Tank Pands cabinets See Section 7.9.3 center section. Section 7.9.3
Dbl
10 T pecrical See Section 7.9.3 SSVeSBOOSIEr pUMps S& - o yin 793
Tank 6;
panel
. Serves Booster pumps 1
10 'erace  Hlectrica SeeSection 793 thru4; Someholtsare  Section 7.9.3
Tank Pandl .
visible
Not inspected; tank will be
10b L(.)W Desert abandoned; booster pumps
View Tank . S )
will remain in service
11 High Desert
View Tank
Neither tank is
anchored; .
High Desert Two st_eel However both Solar Povyer, no power to
1 ) tanks; Listed telemetry; Therefore there
View Tank Below; to be on isno electrical pandl;
' concrete ringwall pane,
foundations.
Inlet-outlet pipes
11 High Desert have inadequate
View Tank flexibility in both
tanks.
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Table7-27
Seismic Survey Results Summary
Site Site Sl Al Description e Comments Recommendation
Num Name Type Deficiency
oo Eastern-most of thetwo
rﬁﬁ?gr?;yai o tanks, liquid level at 23
17 HIgNDES oy diameter =60 See Section 7.9.3 1004 Constructed in 1993, o500 7. 4
View Tank . . AWWA D100-84,
feet; shell height ,
L oa feet- Appendix C.
- ’ H/D=04;

Western-most of the two

Capacity = 1.0 tanks; liquid level at 23

million gallons;

High Desert : _ . feet; Constructed in 1992;  Section 7.9.4
11 View Tank Tank #2 dlz?\meter =87 SeeSection 7.9.3 AWWA D100-84, fresboard only
feet; shell height ,
oa feet- Appendix C.
- ’ H/D=0.28
Red Bud
12 Tank
Capacity = 0.3
Red Bud million gallons; Nofoundation, 1959 Construction by C B
12 Tank stedl tank  diameter =41 unanchored; See & I; Section 7.9.4
feet; height=32 Section 7.9.3 H/D=0.78
feet;
inlet-outl et pipe
12 Red Bud has inadequate
Tank flexibility for
uplift;
12 Red Bud two booster no negative See Section 7.9.3
Tank pumps comments
. Newly installed; appearsto
: None obvious
Red Bud  electrical be bolted (even though .
12 Tank panel except s.‘nall bolts appear small); It'son Section 7.9.3
balts; 4
two concrete piers.
Red Bud two L .
12 Tank  trangformers O POWeEr pole  None obvious; Section 7.9.1
13 Highland solar power; thereforeno
Tank electrical panel
Capacity = 0.05
. million gallons; no foundation; ] _
13 MG geri tank;  Diameter=25 unanchored; See  "OMMePIAE H/D = goion 79,4
feet; Height =  Section 7.9.3 T
16 fest;
inlet-outl et pipe
13 Highland has inadequate
Tank flexibility to
withstand uplift;
14 Qua Tank
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Table 7-27
Seismic Survey Results Summary
Site Site Sl Al Description e Comments Recommendation
Num Name Type Deficiency
Capacity = 1.0

Constructed in 1989;

million gallons; - no foundation; Separateinlet and outlet Section 7.9.4

14 Qua Tank Sted Tank Diameter =85 unanchored; See

feet: Height = 24 Section 7.9.3 lines, freeoard only
feat: H/D=028
eet;
inlet piping Appearsto have adeguate
14 Qua Tank inside block wall flexibility to withstand tank
enclosure; uplift;
outlineline has
- inadequate
14 Qual Tank outlet piping flexibility to
withstand uplift
Inlet-outlet
piping has
Two Bunch inadequate Solar Power; no el ectrica
15 Tank Two Tanks; flexibility to ahel'
withstand tank panet,
uplift in both
tanks.
Capacity = 0.42
Two Bunch million gallons; nofoundation; Bolted tank; Old il tank
15 Tank Tank #1; Diameter =55 unanchored; See installedin 1973; H/D = Section 7.9.4
feet; Section 7.9.3 0.43;
Height = 24 feet;
Capacity =1
million gallons; no foundation; .
15 OB ronicspdiameter=85  unanchored; See H/D=0.28 edion 194
feet; height = 24 Section 7.9.3 y
feet;
16 wdl 29
none obvious,  pump base appearsto be
pump and . . i
16 wdl29 well pipin no negative welded to insert plates;
PIpIng comment See Section 7.9.3
sitting on
concrete pad, but  no anchorage Edison Combpan
16 Wdl 29 transformer; novisible visible; i menFtJ Y Section 7.9.1
anchorageor  See Section 7.9.3 equip '
lateral restraint;
Bleach Tank  Pastic tank, . .
16 wel29 in Cabinet  plastic cabinet See Section 7.9.3 Section 7.9.2
In center section of cabinet,
Electrical Sheet Metd . there appears to be two .
16 wdl 29 Pandl Cabinet See Section 7.9.3 bolts on the right side, but Section 7.9.3

none on theleft side;

URS 7-34



SECTIONSEVEN

Existing Distribution Facilities

Table 7-27
Seismic Survey Results Summary

Site Site Sl Al Description e Comments Recommendation
Num Name Type Deficiency
no electrical panel or
transformer; both are at
17 wel27 well 31; Well 31 is adjacent
towdl 27,
pump and . nonhegative comment; See
17 Wdl 27 well piping none obvious; Section 7.9.3
Bleach Plastic bleach
17 wdl 27 cabinet: tank in plastic  See Section 7.9.3 Section 7.9.2
INet; cabinet:
INet;
18  Wel 31 Adjacent to Well 27,
pump and . nonegative comment; See
18  Wwdl 31 well piping none obvious; Section 7.9.3
Bleach Plastic bleach
18  wdl 31 _— tank in plastic  See Section 7.9.3 Section 7.9.2
Cabinet; N
cabinet;
On concrete pad; Edison compan
18 Wedl 31 Transformer butnovisible See Section 7.9.3 . p. Y Section 7.9.1
anchorage equipment;
In center section of cabinet,
. there appearsto be two
18 welsn S SETMAA g sortion 7,03 boltsinfront butnonein  Section 7.9.3
P the back (bolt holes but no
anchor bolts).;
Valley View
B Tank
Capacity = 0.3
Vallev View million gallons; nofoundation; Constructed in 1980; Says
19 %nk Sted tank  diameter =47 noanchorage; AWWA D-100; H/D = Section 7.9.4
feet; See Section 7.9.3 0.51;
height = 24 fest;
inlet-outl et pipe
. has inadequate
19 Va”Tey\é'eW flexibility to
an withstand tank
uplift.
Valley View Two Booster . Nnonegative comment; See
19 Tank pumps none obvious, Section 7.9.3
some holes without boltsin
. . front frame on left side;
19 Vall_lt_egn\lilew E(Izzcbtir;]c:l See Section 7.9.3 Therearethee boltsin front  Section 7.9.3
door framein right hand
cabinet;
19 ValleyV|ew.|_ran Formers 3 transformers Ed|son_ Compf;ny Section 7.9.1
Tank on power pole Equipment;
20 Wedl25
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Table 7-27
Seismic Survey Results Summary
Site Site Sl Al Description e Comments Recommendation
Num Name Type Deficiency
pump and . Nnonegative comment; See
20  wdl 25 well piping none obvious; Section 7.9.3
Plastic tank in
Bleach tank wood cabinet;
20 Wdl 25 in Cabinet Same equipment See Section 7.9.3 Section 7.9.2
as previousy
described.
. thee out of four anchor
20 wdlgs dedrica o shetmetd oo 01703  boltspresentincenter  Section 7.9.3
panel cabinet section
21 Wael 25A
Pump is down in well (not
. S visible); No negative
21 wdl 25A wél piping; none obvious; comment: See Section
793
21 well 258 BlEN@K o ic cabinet See Section 7.9.3 Section 7.9.2
in cabinet

Two cabinet sections

. instead of three; four
21 wel25a dedricd sheestmetd o o 00793 anchor bolts for four holes  Section 7.9.3

panel cabinet onright side; one bolt for
four holes on I €ft side;

No anchorage

21  Wdl 25A transformer cc)s}]t;gtgeogd visible; See Ed'SOSi Cmog]qrt@y Section 7.9.1
P Section 7.9.3 equipment,
2o Wood Ridge Solar Powered; No
Tank electrical pand;
Appearsto be new tank;
Wood Ridoe capacity = 0.1 Installed in 2003; on

22 Tank %€ ged tank  million gallons, Nonobvious concretepad; 11/2inch  Freeboard only

height = 22 feet; anchor bolts; Photo 138;

(H/ D about 1.0);
inlet-outlet - out
. to the side with

22 WoE)rdarI]ledge flex coupling inlet-outlet looks O.K.

before bending

down;
23 Cotton- solar powered; no
wood Tank electrical pand;
Capacity = 0.28
Cotton- stedl tank m|_II|on gall_ons; no foundanon.; low/ wideprofile(H/D<  Section7.9.4

2 \oodTank (bolted) ~ Dl@meler =55 noanchorage o e 6k fresboard on

feet; Height= See Section 7.9.3 -2), may be ©.K. y

16 fest;
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Table 7-27
Seismic Survey Results Summary
Site Site Sl Al Description e Comments Recommendation
Num Name Type Deficiency
inlet-outl et pipe
has inadequate
. flexibility to
23 ngg‘?’;ﬂk OV?‘;E?VGV f*;;ght withstand tank
T * uplift; freeboard
less than dosh
wave ht. ;
Well 26A isoff line at the
time of survey; however, it
is expected to be back in
24 Wdl 26A service within amonth. No
bleach tank present, but
will beingtalled before used
in service.
Pump is down in well (not
. S visible); No negative
24  Wwdl 26A wéel piping; none obvious; comment: See Section
7.93
sitting on
concrete pad, but novisible Edison Compan
24  Wdl 26A transformer novisible anchorage; Equi menF;' y Section 7.9.1
anchorageor  See Section 7.9.3 quip '
lateral restraint;
2 wel2ea dedricd shedtmeld o gy 793 Section 7.9.3
panel cabinet
25 Wdl 26
pump and . No negative comment; See
25 Wwdl 26 well piping none obvious; Section 7.9.3
Neither " ,
, : ... Bleach tank sitting directly
cabinet not ui pment within X
restrained with ™ cgbi net nor on containment pallet; no
25 wel2s  dech s abinetis  cabinetitsaf | Whitestand, wood Section 7.9.2
cabinet o stockade" does not
within athree- appear to be hat cabi \
sided "Stockade;  adequately  IUTeNtee T FOINE ANt
restrained; fall.
In left side of cabinet, one
anchor bolt out of four
: Sheet metal g
electrical . . missing (three are .
25 Wdl 26 pandl cabS;Ctmﬁt)n--;wo See Section 7.9.3 installed): In right side, no Section 7.9.3
S boltsvisible (all are
omitted);
three Edison Compan
25 Wdl 26 transformers transformerson . pany Section 7.9.1
. Equipment;
power pole;
Overhill
26 Tank
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Table 7-27
Seismic Survey Results Summary

Site Site Equipment Seismic

Num  Name Type Description Deficiency Comments Recommendation
capacity = 0.267 Tank was placed herein
. million gallons; . 1989 asreplacement tank
26 O_\I_/grnr:(lll Sted Tank Diameter = 47 ﬁgtfg;jgﬁgle%@ for previoustank damaged ~ Section 7.9.4
feet; Height = ’in WhiteWater earthquake.
21 feet; H/ D =045
inlet-outlet has
Overhill overflow height | nadeduate
26 Tank - 10.8 feet flexibility to
T ' withstand tank
uplift;
Bleach tank
Overhill  Bleach Tank insde cabinet; : .
26 Tank in Cabinet PIasticCabinetisseeseCt'on 7.9.3 Section 7.9.2
restrained,
Thereis someweld
connecting cabinet to
Overhill Electrical Sheet metal . embed plates in concrete .
26 Tank Pan€ cabinet; Ses Section 7.9.3 pad. In addition, there are Section 7.9.3
some bolts-- 3in front of
frame;
. No negative
26 O'\I'/S\rnT” Twoub”(])ogter comment; See
pump Section 7.9.3
: three ,
26 Overhill transformers transformers on Ed|son_ Company Section 7.9.1
Tank equipment.
power pole
Gateway Tank may be
Gatewa taken out of servicein a
27 Tank Y couple of years; therefore,
probably retrofit isnot
warranted.
Capacity = 0.25
Gateway million gallons; Concrete pad, 1 3/4 inch
27 Tank steel tank  diameter =43  None obvious. anchor bolts; bolt spacing is None
feet; height = about 8 1/2 fest.
24-6";
27 : orizontal tank .
Tank pnetuanmkatlc on sted saddles None obvious none
Stedl saddle bottom plates
o7 Cateway stedf saddle .o bolted toface-down
Tank connections channel; channel flanges
welded to bearing plate;
o7  Gateway bearing plate bolted to
Tank concrete pedestal;
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Table 7-27
Seismic Survey Results Summary

Site Site Equipment Seismic

Num  Name Type Description Deficiency Comments Recommendation
Gateway i No negative
21 Tank Flreuvn\:ater comment; none
pump See Section 7.9.3
Gateway i Two anchor boltsare
21 Tank Electrica Sheet metal See Section 7.9.3 visible; But there are holes none
Panel cabinet X )
without balts;
Gateway Edison C
27 ison Company
Tank  Transformers on power pole exquipment none

o7  Gateway booster  two small pumps  No negative

Tank pumps on pad comment none

The following paragraphs provide descriptions of the “general case’, or ageneric set of
observations for several of the types of equipment. The characteristics and configurations of
these types of equipment were sufficiently similar that common descriptions were convenient
and more efficiently presented.

The types of equipment for which a standard set of observations appear here include electrical
panels (also designated as motor control panels or MCPs), bleach cabinets (which contain
sodium hypochlorite tanks and pumps), transformers, and the stedl tanks. Also, a general section
is presented on pumps and piping (other than inlet-outlet piping at the tanks).

7.9.3.1 Transformers

Grade mounted transformers are found at all well sites and at tank sites with large booster
pumps. Grade-mounted and pole-mounted transformers are all owned and maintained by
Southern California Edison(SCE).

Grade-mounted transformers are not visibly anchored to their concrete foundation pads.
However, during the field survey, it was not apparent if the transformers are anchored internally.
In subsequent correspondence, SCE and confirmed that these facilities are internally anchored. In
any case, MSWD should ask SCE for confirmation of the seismic adequacy of these facilities. A
typical SCE grade-mounted is shown in Figure 7-5.
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Figure 7-5
Typical SCE Grade Mounted Transformer inthe MSWD

Power pole mounted transformers were observed at many sites. These types of transformers are
generally found at tank sites with small booster pumps or other light electrical demands. MSWD
should also ask SCE for confirmation of the seismic adequacy of these pole-mounted facilities. A
typical SCE pole-mounted is shown in Figure 7-6.
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Figure 7-6
Typical SCE Pole-Mounted Transformer in the MSWD
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7.9.3.2 Bleach Cabinets and Contents

The bleach cabinets (typically) contain a small plastic tank, which contains the bleach (sodium
hypochlorite), a metal stand (typically painted white), which directly supports the bleach tank, a
small metering pump, and a“ spill containment pallet”. The latter is a black plastic frame, which
supports both the white metal frame and the small pump. The above listed equipment items are
housed within a cabinet that with one exception, was constructed of a plastic material).

Without exception, the bleach tank is neither anchored to its white metal support frame nor
otherwise braced or restrained so as to provide resistance to horizontal seismic motion. The
white metal frame is neither attached nor anchored to the spill containment pallet or otherwise
restrained. The pump is not anchored to its support (the black spill containment pallet), nor is it
other wise restrained. The black plastic spill containment pallet is not anchored nor otherwise
restrained against horizontal seismic motions.

The plastic cabinet is restrained by four vertical galvanized steel pipes that appear to be driven
into the soil immediately adjacent to the edge of the concrete foundation pads. Two of the pipes
are in the back of the cabinet, and there is one pipe a each end of the cabinet.
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It appearsthat all of the interior equipment items could slide or tip. However, the restraints
provided for the cabinets (the four pipes driven into the ground adjacent to the concrete pad)
would seem to provide adequate seismic resistance to prevent the cabinet as whole from moving
(tipping or sliding). So even though the interior equipment could potentially tip or slide within
the cabinets, the cabinet would probably prevent wholesale movement.

The consequences of a bleach tank spilling its contents within a cabinet are probably relatively
minor and would be more of an inconvenience than a danger. However, if many such tanks were
to spill and be out of commission following a strong earthquake, it might take many hours to put
them back into service. Additionally, disinfection would not be provided in the event of a spilled
bleach tank. A typical MSWD bleach cabinet with related equipment is shown in Figure 7-7.

Figure 7-7
Typical MSWD Bleach Cabinet Disinfection Facility
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7.9.3.3 Electrical Panels

The electrical panels (motor control panels) are sheet metal cabinets containing electrical
equipment and controls for pumps. They are fairly light-weight and have either two or three
sections. Since they carry high voltage, it was not possible to open all sections of the panelsto
verify whether they were anchored or not. However, as arough generalization, anchor bolts were
provided in only about half of the visible bolt holes in the bottom cabinet frame members.

Entriesin Table 7-27 for the electrical panels indicate the number of bolts that were visible
relative to the bolt-holes that are provided for anchoring the units. A typical MSWD motor
control panel is shown in Figure 7-8.

Figure 7-8
Typical MSWD Motor Control Panel
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7.9.3.4 Steel Tanks

The steel tanks are, of course, the heart of the MSWD water system. With only two exceptions,
the tanks are not anchored, and most are not constructed on concrete foundations. Many
foundations consist of gravel pads, or in a few cases, the supporting material appears to be
simply earth. In addition, may of the tanks are of an age that pre-dates seismic design
requirements for water tanks.

Unanchored steel tanks must resist the overturning effects of horizontal seismic forces by the
weight of uplifted fluid. Thisis reasonably feasible for tanks with large diameters and low
height-to-diameter ratios (H / D ratios), where the bottom plates have been properly designed to
resist such uplift. A detailed study has not been made of the tanks because it is outside the scope
of work for this project. However, in the severe seismic environment adjacent to the San Andreas
fault, it will likely be very difficult for water tankswith H / D ratios greater than 0.3 to resist
strong seismic ground shaking. Where not anchored to a concrete foundation, storage tanks will
be very vulnerable to a strong earthquake, which is likely to occur sometime in the Desert Hot
Springs area. H / D ratios for MSWD tanks are listed in Table 7-27.

Common damage scenarios for steel tanks in strong earthquakes include the following:
A. “Elephant’s foot” buckling of steel tank shells.

B. Rupture of atank bottom (usually at the bottom-to-shell weld) as an unanchored tank
attempts to uplift and mobilize water weight to resist overturning.

C. Rupture of inlet-outlet piping that has inadequate flexibility to accommodate
uplift of an unanchored tank.

D. Damage to tank roof and upper shell due to inadequate freeboard. This permits impact
of a sloshing wave against the roof.

The first two damage scenarios listed above (Scenario A and Scenario B) are the most critical
and the most likely to occur.

As previously discussed, all but two of the District’ s tanks are anchored. Unanchored tanks in the
Mission Springs Water District System are very susceptible to damage Scenario A and Scenario
B, above.

Unanchored tanks with inadequate flexibility of inlet and outlet piping are also susceptible to
Scenario C, which becomes critical if Scenario A and Scenario B do not occur. In general, most
tanks are provided with a single coupling on the inlet-outlet piping. Some tanks have no
couplings at all. The single coupling can compensate for small, long-term movement such as
differential settlement. However, a single coupling is not adequate to provide flexibility for the
movement that may occur during a significant seismic event. Figure 7-9 shows a typical MSWD
unanchored tank with a single inlet-outlet pipeline coupling. Figure 7-10 shows a typical MSWD
unanchored tank without a coupling on inlet-outlet piping connection.
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Figure 7-9

Unanchored M SWD Tank with Inlet-Outlet Pipeline Coupling

= o
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Figure 7-10
Unanchored M SWD Tank without an Inlet-Outlet Pipeline Coupling
X ]

Not all of the tanks in the MSWD are susceptible to damage Scenario D above, which describes
roof-damage resulting from the impact of water wave action. Although this damage scenario may
require a tank to be removed from service for repairs, it rarely will be severe enough to cause a
tank to lose storage capacity.

The tanks shown Table 7-28 have Height-to-Diameter (H / D) ratios greater than 0.3. Based upon
professional judgment, these facilities have a high risk (potential) of experiencing one or more of
the first three damage scenarios, previously listed.
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Table 7-28
Risk Assessment of M SWD Storage Facilities

Storage Volume Construction

Tank (ma) Year H /D Ratio
Mission Lakes 1.9 1971 0.37
Vista 0.3 1966 0.80
High Desert View Tank #1 1.1 1993 0.40
Red Bud 0.3 1959 0.78
Highland 0.1 - 0.64
Two Bunch Tank #1 0.4 1973 0.43
Valley View 0.3 1980 0.51
Overhill 0.3 1989 0.45

7.9.3.5 Pumps and Piping

In general, the well pumps, booster pumps, and the piping that serves these pumps were
observed, but no explicit or systematic features of seismic vulnerability were observed. Thisis
not to suggest that the pumps (such as well pumps) and to the piping that attaches to them cannot
be damaged in a very strong earthquake. However, defects or structural deficiencies in these
items were not immediately obvious, and for the most part are believed to be secondary.

7.9.4 Seismic Recommendations
7.9.4.1 Transformers

Grade mounted and pole mounted transformers are all owned and maintained by Southern
California Edison (SCE).

We recommend that MSWD formally request SCE provide information as to the seismic
resistance of their transformers, both grade-mounted and power pole-mounted and to provide
either standard seismic anchorage details and / or seismic calculations.

We further recommend that MSWD request that Edison provide reasonable assurance that their
equipment will continue to function following an earthquake on the San Andreas fault system of
a magnitude and with ground shaking intensity postulated by USGS for a475-year average
recurrence.

7.9.4.2 Bleach Tank Cabinets

Asdescribed in Section 7.9.3.2, the bleach tank cabinets appear to be securely restrained.
However, the equipment within the cabinets, including the bleach tank, the stands, which support
the tanks and the bleach pump, appear to be totally unrestrained within the cabinet. As stated in
Section 7.9.3.2, tipping of the bleach tank, loss of its bleach contents, and loss of function of the
bleach pump would all be inconvenient. However, none of these scenarios is immediately life
threatening.
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If the consequences of losing the function of the bleach tanks are considered unacceptable to
MSWD, then URS recommends that a system of straps or ties of the various items to the cabinet
be designed and installed. Such a system would at least minimize the likelihood that the bleach
tanks would spill their contents, and thus minimize the disruption to treating the well water
following a major earthquake.

7.9.4.3 Electrical Panels

In Section 7.9.3.3, the random omission of anchor bolting was described. Overall, for the
electrical panelsthat were surveyed, (mostly the middle sections of three-section cabinets),
about half the anchor bolts were present, and roughly half were missing. About half of the bolt
holes intended for anchorage were without bolts.

The electrical panels are sheet metal, and are therefore relatively light-weight. However, because
of the very severe seismic environment, unanchored or inadequately anchored electrical panels
will probably tip over.

The URS recommendation isthat all of the electrical panels at all of the MSWD sites be
reviewed, and all sections of the cabinets be properly anchored. All of the intended anchor bolts
should be installed in the bolt holes provided by the manufacturer.

7.9.4.4 Recommendations for Tanks

Based on our experience with water systems in past earthquakes, the tanks are the most
vulnerable and the most critical items in the MSWD water supply system. In section 7.9.3.4, the
possibility of water tank vulnerability was described. In particular, we are most concerned by (a)
older tanks that were not designed to resist seismic forces, (b) taller tanks (those unanchored
tanks with larger Height-to-Diameter (H / D) ratios such asthose with H / D greater than 0.3),
and (c) those which are located directly above populated aress.

We recommend that the set of eight tanks listed in Section 7.9.3.4 be reviewed in greater detail
for their seismic resistance. We recommend that these suspect tanks be reviewed in a sequence
that gives priority to those subject to the above areas of concern. Namely those that are located
above populated areas, those that are taller (larger H / D ratios), and those that are older should
be given priority for detailed seismic review.

Based on the proposed review of seismic resistance, it may be discovered that some of these
eight critical tanks possess adequate resistance, and some may not. Those that are excessively
vulnerable to the very strong seismic motions that could potentially affect the Desert Hot Springs
area may have to undergo a program of seismic risk reduction including removal and
replacement. Depending on the specific nature and extent of the seismic deficiencies that are
found, those tanks found deficient may have to be strengthened, or provided with flexible piping
and automatic isolating valves. It may also be possible to reduce risk by lowering the operating
fill height that is used for standard operations of these tanks, or remove and replace the existing
tanks with larger tanks to meet projected future demands.
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7.9.4.5 Recommendations for Surface Fault Rupture —Tanks

In Section 7.9.2.3, it was noted that five of the tanks are either immediately adjacent to the San
Andreas fault zone if not directly on it. These five tanks are the following:

Two Bunch Tanks

Cottonwood Tank

Woodridge Tank

Valley View Tank (Secondary Risk)

Overhill Tank (Secondary Risk)

It is URS' s recommendation that a more careful geological study of the relationship of these
tanks to the adjacent fault traces be made, and that this study assess the likelihood that each of
these tanks might be affected by surface fault rupture.

w W W W W

If it is found for any of these tanks that surface fault rupture is indeed possible (on either the
main San Andreas fault zone or from secondary fault splays), then URS recommends that the
following possibilities be considered. The first possibility isto move the tank at least 50 feet
from any such rupture hazard. The 50 feet figure is the standard distance for set-back from an
active fault zone required by the State of California Special Study Zone legislation (often called
the Alquist-Priolo Act) for new construction.

A second possibility isto install a shut-off valve on the pipeline leading to the tank outside of the
Special Studies Zone, and be prepared (after the earthquake) to operate without that tank on line.

7.9.4.6 Recommendations for Surface Fault Rupture —Pipelines

In Section 7.9.2.4, a series of areas of pipeline and distribution piping systems were listed which
potentially could be ruptured in the event that the San Andreas Fault suffers surface fault
displacements. Large surface fault displacements must be considered a distinct possibility on
much of the San Andreas Fault Zone, and therefore, these pipeline and distribution piping
systems must be considered at risk.

We make a set of recommendations for a least the larger lines (say 10 inch diameter and larger)
that enter or traverse the immediate fault vicinity (e.g., are in the California Specia Studies Zone
for Surface Fault Rupture). Our recommendation is as follows:

a. Install flexible couplings where the line enters, and where it leaves the fault zone.
b. Install isolation valves (automatic shut-off valves) at the sides of the fault zone.

c. Stockpile temporary repair equipment for ruptured mains (or even smaller distribution
piping) such asfire hoses, etc. Fire hoses can be connected to fire hydrants to cross
ruptured fault zones to provide emergency fire flow.

d. Stockpile a reasonable amount of piping and be prepared to repair the ruptured
mains as quickly as possible.
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7.9.4.7 Recommendations for Earthquake —Induced Landslide

In Section 7.9.2.5, a series of tanks were listed that are Sited on or adjacent to steep slopes. For
both the cases of the tank on top of the slope, or a the bottom, an unstable slope poses arisk to
tank operation. We recommend that the geotechnical / geological characteristics of each of these
tank sites be investigated at least to the extent that it can be determined whether the potential for
earthquake-induced landslide is credible or not.
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8.1 INTRODUCTION

Based on the existing water system described in Section 7, URS conducted a distribution system
analysis utilizing hydraulic modeling software (WaterCad). This section describes the results of
the existing system distribution system analysis. The existing water distribution system hydraulic
model was calibrated based on fire hydrant flow tests conducted by URS and MSWD personnel.
Once calibration was field verified, URS evaluated the capacity of the MSWD water distribution
system to meet 2005 demands for the following scenarios: ADD, MDD, MHD, and MDD plus
fire flow. The results of this analysis are presented below.

8.2  SYSTEM ANALYSIS CRITERIA

The criteriaused to evaluate the MSWD water system is based on published standards and
current MSWD parameters for supply, storage, and distribution system components. Based on
current MSWD records, the ADD was determined to be 8.01 million gallons per day (mgd) or
5,564 gallons per minute (gpm). The AAD based upon demand projections from Harvey
Economics, the 2005 ADD calculated for the model is 6,256 gpm. Table 8-1 describesthe
peaking coefficients or factors for maximum day and maximum hour. The maximum day factor
is used to represent the ratio between MDD and ADD (MDD/ADD). Similarly, the maximum
hour factor represents the ratio between MHD and ADD (MHD/ADD).

According to a Riverside County fire official, a reasonable minimum requirement for fire flow in
the MSWD system is 1,500 gpm for commercial and 1,000 gpm for residential. Typical
published standards for fire flow indicate a range between 500 gpm and 2,000 gpm for single-
family residential areas. For existing system model analysis, an absolute minimum fire flow of
500 gpm will be used for evaluation. The water distribution model analyzed system performance
under aresidual system pressure of 20 psi.

Table 8-1
2005 Existing M odel Development Criteria
Aver age Day Total Maximum Day Factor Peak Hour Factor Absolute Minimum Fire
System Demand (gpm) (MDD/ADD) (MHD/ADD) Flow (gpm)
6,256 2.0 4.0 500

8.2.1 Supply

It is common practice to require sufficient source treatment capacity to meet MDD. Generally,
water systems should not rely on storage capacity to provide water to meet the MDD. In
addition, systems that are dependent upon groundwater supply should generally be designed to
meet the MDD with the largest well out of service. This provides a level of redundancy for
system reliability. In some cases inner-connections in the distribution system can be established
to provide adequate supply redundancy. Otherwise, it may be advisable to develop additional
sourcesto increase the reliability of water supply for the distributions system.
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8.2.2 Storage

Terminal Water Storage facilities are vital to the safe and reliable operation of a water
distribution system. Water distribution system storage capacity can be divided into three
categories. (1) operational storage, (2) fire flow storage, and (3) emergency storage.

Operational Storage is considered the volume of storage required to supply the difference
between available day supply (source) and fluctuating system demands. When source capacity is
sufficient to meet the MDD, operational storage capacity can be approximated as the volume
required to meet the difference between the maximum day and MHDs (storage to meet peak
demands). Without performing detailed diurnal curve calculations, the minimum operational
storage is estimated at 25 percent of the MDD. With adequate operational storage, system
pressures can be effectively stabilized and regulated.

Fire flow storage is the volume of water required to provide a specific fire flow for a specific
duration. These vary from community to community and system to system. Typically, the local
Fire Marshall will establish flow and duration requirements based upon the published guidelines
in the Uniform Fire Code and recommendations from the Insurance Service Office, whichisa
non-profit group that evaluates insurance risks for communities. The MSWD standard for fire
flow volume requires sufficient storage to provide afire flow of 1,000 gpm for a duration of two
hours, which equates to a storage volume of 120,000 gallons that is added to the operation
storage.

Emergency storage is the volume required to meet system demands during emergency situations
such as supply failures, pipeline failures, power outages, or natural disasters (Mays, 1999).
Typicaly, emergency storage is determined, as may be appropriate, by individual systems, and is
based upon appropriate levels of risk and desired level of reliability. It is common to provide for
reduced demands during emergencies. Based on levels of risks, emergency storagein MSWD is
based on the combination of emergency storage and operation storage equaling two days of
ADD. Therefore, the emergency storage volume is equal to75 percent of the MDD.

8.2.3 Distribution System

The distribution analysis criteria include evaluation parameters for the following four scenarios:
ADD, MDD, MHD, and MDD plus fire flow demand. Table 8-2 provides a summary of the
distribution analysis parameters that are presented in this section.

8.2.3.1 Average Day Demand

The ADD scenario should be analyzed to evaluate maximum system pressures and maximum
velocity. MSWD standards require system pressure to be less than 120 psi and pipeline velocity
to be lessthan 5 fps during an ADD scenario. Although 120 psi is the maximum allowable
pressure, pressures over 80 psi (Uniform Plumbing Code) may require pressure-reducing valves
at individual servicesto prevent damage to appliances and fixtures.




SECTIONEIGHT Distribution System Analysis

8.2.3.2 Maximum Day Demand

The MDD scenario should be analyzed according to maximum velocity and minimum pressure
requirements. MSWD standards require that system pressures exceed 40 psi and that pipeline
velocity be less than 8 fps during a MDD scenario.

8.2.3.3 Maximum Hour Demand

The MHD scenario should be analyzed according to minimum pressure. MSWD standards
require that system pressures be greater than 30 psi during aMHD scenario.

8.2.3.4 Fire Flow

The fire flow demand scenario consists of the MDD plus fire flow demand. As previously
mentioned, the minimum commercial and residential fire flows are 1,500 gpm and 1,000 gpm,
respectively. MSWD standards require that velocities be less than 6.5 fps during afire flow
demand scenario. Also, it iscommon practice to require a minimum system residual fire flow
pressure of 20 psi.

Table8-2
Summary of Distribution System Parameters
Minimum Pressures (psi) M aximum Pressure (psi) Maximum Velocity (fps)
MDD MDD +FireFlow MHD ADD ADD MDD MDD + FireFlow
40 20 30 120 5 6.5 8

83  WATER DEMANDS

Specific details regarding the development of the MSWD water distribution model can be found
in Volume 2 of the report. In summary, the model was calibrated to match existing field
conditions and system demands, as described in Section 8.2.

The water distribution system model for MSWD was created using WaterCad v.7.5. MSWD
provided supporting data for the model, which included system maps, meter data, and
descriptions of major components, such as pump stations, wells, tanks, and pressure reducing
valves. Water usage estimates were based on MSWD monthly billing records.

Table 8-3 shows the demands for the following three scenarios: average day, maximum day, and
maximum hour, per the ratios previously established.

Table 8-3
Summary of Pressure Zone Demands

Pressure ADD MDD MHD

Zone (gpm) (gpm) (gpm)

913 435 87.0 174.0
1070 954.5 1,909.0 3,818.0
1240 1,860.0 3,720.0 7,440.0
1400 1,3145 2,629.0 5,258.0
1530 1,407.5 2,815.0 5,630.0
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1630 583.0 1,166.0 2,332.0
1630-Cottonwood 62.0 124.0 248.0
1840-Woodridge 31.0 62.0 124.0

TOTAL 6,256 12,512 25,024

An extended period simulation (EPS) model was created using a diurnal curve, which was based
on recorded tank water levels at Cottonwood and Annandale tanks. This model diurnal curve
dataisillustrated below in Figure 8-1. The model diurnal curve is based on the average of the
four Cottonwood and Annandale diurnal curves. The ADD and MDD factors are illustrated,
which are 1.0 and 2.0—respectively.

Figure 8-1
System Diurnal Curve Data
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8.4 MODEL CALIBRATION

The 2004 existing MSWD water distribution system was hydraulically modeled utilizing using

Water Cad v.7.5. This modeling software from Haestad M ethods provides tools for assistance in
calibrating the model. Specifically, the calibration was done in both a steady state (static mode)
and extended period simulation (dynamic mode) to provide a full and accurate representation of
the water distribution system.

As part of the model calibration, URS worked with MSWD to gather real data based upon fire
hydrant flow tests. During August 2004, representatives from URS and MSWD measured flow
from eighteen (18) fire hydrants. After initial attempts to complete the model calibration, URS
determined that six (6) of the original fire hydrants required further testing. The District
conducted the additional fire flow testing in May 2005, as shown in Figure 8-2 and summarized

URS 3.4
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in Table 8-4. The extended period simulation (EPS) model calibration results were coordinated
with SCADA datathat was provided by MSWD. The following steps were performed to
calibrate the model to the hydrant test results:

§ Checked the model initial conditions such asthe water supply flow rate and
system demand flow rate;

Verified PRV settings and tank water levels;

Verified closing valves, especially at service zone boundaries;
Revised pipe sizes and lengths;

Adjusted pipe C-factors,

Checked water demand allocations;

Verified pump curves and control methods; and

w W WU WU W W W

Corrected service zone boundaries.

Table 8-4 and Table 8-5 summarize the model calibration results. Residual pressure in the model
differed from the reported field conditions. According to American Water Works Association
(AWWA) standards, a 10% difference is allowed in the calibration of the model with the existing
system. The additional eight (8) fire flow tests were completed to verify the differencesin
calibration that were greater than 10%. These tests were performed in the field on MSWD fire
hydrants. Table 8-4 shows the results of the fire flow testing completed during August 2004. The
results from six of these tests differed from the preliminary model results by more than 10%.
Residual pressures were off due to the variable size of testing components. Both static and
residual pressures were off due to unknown headloss through PRV #16. Field data collected at
the discharge head of Well 26A do not reflect active pipeline network pressure.
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Figure 8-2
Fire Flow Test Locations
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Table8-4
Orginal FireHydrant Test Results, August 2004 Testing
Static Pressure Residual Pressure
- Model ~ Flow M odeled Field Modeled
L ocation : " i .
Node (gpm) _F1€d “pequts DT Teg Resuts DI
Test (ps) . (%) ) . (%)
(psi) (ps)  (ps)
Flora Ave. West of Palm J989C 900 105 105 0 100 98 2
Encanto & ViaDomingo J1790 1,470 125 94 25 100 72 28
Calle Amapolla& Calle Cerrito J1760 725 91 41 55 77 33 57
Quinta Way & Via Domingo J1716B 530 55 97 -76 35 61 -74
Ingja @ Arena Blanca J970D 200 46 41 10 1 5 N/A
VidaDd Vale& Southof Casa 11035 1500 110 114 -4 100 97 3
Grande
Palm Dr & South of Casa Grande J1229 1,350 91 94 -3 82 75 9
Vaaraiso J1291 1,190 85 84 1 82 74 9
Mesquite & Yuca J1341D 1,000 92 95 -2 78 80 -3
51 Street between Palm Drive and
Avenida J928C 1,455 110 39 65 100 30 70
Mesguite & 1% Street J937C 750 64 63 1 42 62 -48
1
Foxdale & Y2 BIO\(/:Ii(e\'/\Ivorth from Desert 31348 200 115 124 8 35 86 146
Club Circle Ct J2145 700 115 116 -1 87 92 -5
Park Side J2362 1,130 101 102 -1 87 80 9
ViaVista J1556A 840 92 98 -7 70 64 8
Avenida Horecienta J1520A 1,060 95 91 4 82 86 -4
Tram & 14" J936A 1,350 90 98 -9 85 83 3
13" & Tram Blvd. J941A 1,350 90 90 0 85 83 3

Table 8-5 shows the results of the fire flow testing completed during May 2005. The results form
three of these tests differed from the preliminary model results by more than 10%.

Table8-5
Additional Fire Hydrants Test Results, May 2005 Testing
Static Pressure Residual Pressure
. Flow
L ocation Node - FieldTest M pifference Field Test MO piference
(cf9) . Results . Results
(psi) : % (psi) : %
(psi) (psi)
Southeast corner of
Cottonwood J3250 850 70 76 -9 27 62 -130¢
Rd/Calico
Southwest corner of
Hadley Way and J3178 555 80 78 3 45 57 272
Kimdale
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Table8-5
Additional FireHydrants Test Results, May 2005 Testing
Static Pressure Residual Pressure
. Flow
L ocation Node o FieldTest M pifference Field Test MO piterence
(cf9) . Results . Results
(ps) : % (ps) : %
(psi) (psi)
Corner of Aintree and 3
Rushmore J3129 350 50 42 16 45 38 16
2004 Fire Flow
Testing Location #11 J997B 700 65 65 0 50 50 0
2004 Fire Flow
Testing Location #3 J1758 700 75 76 -1 65 67 -3
2004 Fire Flow
Testing Location #2 J1790 960 105 112 -7 90 92 -2
2004 Fire Flow
Testing Location #4 J1784 785 100 100 0 70 69 1
2004 FireFlow 39400 1 990 100 102 2 90 87 3

Testing Location #12
1. Residual pressures were off due to the using of variable size of testing components.

2. Both static and residual pressures were off due to unknown headloss through PRV #16.

3. Field data coll ected at the discharge head of Well 26A do not reflect the active pipeine network pressure.

Model calibration with field conditions required the adjustment of Hazen-Williams Constants
(C-factors) in the hydraulic model. These adjustments were based on field tests that were
conducted in August 2004. For a given pipe in the model, the C-factor represents the roughness
and ultimately the flow capacity of the pipe. Larger C-factors indicate smoother pipe and hence
greater flow capacity. The field data indicates that most of pipes that were tested have C-value
over 100, while two 6-inch pipes in the system have very low C-factor values of 47. The pipe C-
values in the model was assigned based on the field test data and typically ranged between 100
and 130. A C-factor of 130 corresponds to new cast-iron pipe of any size, and a C-factor of 100
corresponds approximately to a 20 year-old cast-iron pipeline that is 12-inches in diameter. For
cast-iron pipe, a C-factor of 47 corresponds to cast-iron pipe that older than 40 years.

85 OVERALL SYSTEM ANALYSIS

The overall system analysis evaluates (1) supply capacity, (2) storage capacity, and (3)
distribution facilities (pressure and velocity). Thisis completed in two parts. First, the entire
system is evaluated. Second, individual zones are considered. It is appropriate to analyze the
entire system and individual zones separately. For example, the entire system may have
sufficient total storage capacity, but a few individual zones or service zones may not have
sufficient storage volume. In this case, future improvements of the distribution system may be
configured to better utilize system storage facilities.
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8.5.1 Primary Service Zones

This section provides a brief analysis of the entire MSWD system based upon supply, storage,
distribution, and fire flow parameters. Table 8-3 provides a summary of the system demands for
each of the MSWD primary pressure zones. These demands were used to analyze the water
system performance according to the criteria outlined in the previous section.

8.5.1.1 Supply Analysis

Because individual wells do not serve individual pressure zones, it is difficult to effectively
analyze the supply capacity on a primary service zone-by-zone basis. The wells inthe MSWD
system typically serve multiple pressure zones. For example, wells 22, 24, and 29 each serve the
following zones: 1240, 1400, 1530, and 1630. Under these circumstances it is not feasible to
accurately determine the quantity of water from each of the three wells that serves each of the
four zones. The supply analysis results shown in Table 5-5 indicate that atotal of four wells are
required during an 18-hour pumping scenario—M SWD normally does not pump during the peak
power demand period between 11:30 AM and 5:30 PM and. To provide reliability for the
groundwater supply, there should also be sufficient supply capacity, during a 24-hour pumping
scenario, for meet the maximum day demand with the largest capacity well out of service.
According to the reliability analysis criteria, Table 5-5 shows that an additional three wells are
required to provide supply capacity reliability. Therefore, atotal of seven wells are required to
provide to sufficient capacity to meet the 2005 MDD. Each of the wells required is assumed to
provide a minimum supply capacity of 1.500 gpm.

Table 8-6
Additional Wells Required for Capacity and Reliability
Capacity Reliability
18-hour Pumping Scenario 24-hour Pumping Scenario
w/o Largest Well in Service
(3) 1,500 gpm wells (7) 1,500 gpm wells

8.5.1.2 Storage Analysis
The total MDD for the combined MSWD water distribution system is 18.02 mgd. The following
are the minimum requirements for operational, fire flow and emergency storage:

§ Operational storage is 25% of the MDD or 4.50 mg

§ Fireflow storageis 1,000 gpm for 2 hoursor 0.12 mg

§ Emergency storageis 75% of the MDD or 13.52 mg.

Table 8-7 shows that the total minimum required storage for the system is approximately 18.14
mg, which is the sum of the operational, fire flow, and emergency storage requirements shown
above.
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Table8-7
Minimum System Stor age Requirements
Operational Storage Fire Flow Emer gency Storage (mg) Minimum Required
(mg) Stor age (mg) Storage (mg)
4.50 0.12 13.52 18.14

Table 8-8 shows that the system provides at total storage capacity of approximately 20.2 million
gallons, which is sufficient storage capacity to meet the ADD for two days or to meet the MDD
for one day—without using additional source water. It is also nearly two times greater than the
minimum required system storage shown in Table 8-7. Although the system may provide
sufficient storage capacity for the combine system demands, individual pressure zones or service
zones may not have access to sufficient storage, due to limitations in the existing distribution
system. Therefore, each individual service zone must also be analyzed to assess storage capacity
throughout the system. These analyses can be found in Section 8.6 for the each of the primary

pressure zones.
Table8-8
Existing Water Storage Tanks
Total Zone
Pressure Storage Storage Volume  Storage Volume Required Storage
Zone Facility (mg) (mg) VVolume (mg) Comment
913 913 Zone 2.00 2.00 0.25 Meets Criteria
1070  Two Bunch Paim#1 0.43
1070  Two Bunch Paim #2 1.02
1070 Valley View 0.31 1.76 2.87 Does not meet criteria
1240  Low Desert View #1 0.26
1240  Low Desert View #2 0.10
1240 Quail Road 1.02
1240 Terrace#1 1.83
1240 Terrace #2 2.14
1240 Terrace #3 214 7.48 5.48 Megets Criteria
1400 Annandale 257
1400  High Desert View #1 1.07
1400  High Desert View #2 0.51
1400 Overhill 0.27 4.42 391 Meets Criteria
1530 Gateway 0.26
1530 High Northridge 1.04
1530 Low Northridge 021
1530 Mission Lakes 1.95
1530 Redbud 0.32 3.78 4.17 Does not Meet Criteria
1630 Highland 0.06
1630 Vigta 0.30 0.36 1.80 Does not meet criteria
1630-C Cottonwood 0.28 0.28 0.30 Does not meet criteria
1840-W Woodridge 0.12 0.12 021 Does not meet criteria
URS 8-10
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8.5.1.3 Distributions Analysis

Table 8-9 shows the highest pressures in each service zone during the ADD, which are the worst-
case for high pressures in each service zone. As shown in Table 8-9 and Figure 8-2, the
maximum pressures during an ADD scenario, for all but two service zones, exceeded 120 psi.
These high pressures are typically found at the lower elevations of each pressure zone.

The red nodes in Figure 8-2 indicate portions of the system with pressures greater than 120 psi.
Asshown in Table 8-7, for example, pressures in the High Northridge service zone (1530 Zone)
reach as high as 166 psi.

Based on previous system design criteria, 120 psi is the maximum pressure allowed in the
MSWD during the ADD scenario. Future improvements could resolve these high pressures by
adjusting the distribution system to place these border areas within a different primary pressure
zone.

Table8-9
ADD Scenario, Highest System Pressurein Each Primary Service Zone

Pressure Service ADD High Model
Zone Zone Pressures (psi) Node
913 913 Zone 85 31402
1070 Two Bunch 139 J1502
1070 Valley View 129 JPRV11UP
1240 Quail Road 122 J1304E
1240 Terrace 137 J929
1400 High Desert View 143 J1722B
1400 Overhill 154 J559
1400 Annandale 148 J-844
1530 High Northridge 166 J1372
1530 Redbud 145 32157
1530 Gateway 114 J611
1530 Mission Lakes 140 J799
1630 Vista 147 31274
1630 Highland 132 31273

1630-C Cottonwood 133 33242

1840-W Woodridge 126 J-3188

Table 8-10 shows the lowest pressures in each service zone during MDD, which indicates the
worst-case for low pressures in each service zone for this demand scenario. According to system
analysis criteria, the minimum system pressure during MDD scenario is40 psi. The red nodesin
Figure 8-4 indicate portions of the system with pressures less than 40 psi. As shown in Table 8-
10, only three of the 16 service zones have minimum pressures greater than 40 psi during the
MDD scenario: Vista, Redbud, and Highland. Future improvements should be designed to
resolve these pressure deficiencies through measures such as adjustments to pressure zone
boundaries and new booster station facilities. These problem areas will be discussed zone by
zone later inthe report.
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Figure 8-3
Existing ADD Scenario Model Results
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Figure 8-4
Existing MDD Scenario Model Results
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Figure 8-5
Existing MHD Scenario M odel Results
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Table8-10
MDD Scenario, L owest System Pressurein Each Service Zone

Pressure Service MDD L ow M odel

Zone Zone Pressures (psi) Node
1630 Vista 42 J1208D

1530 High Northridge 34 J403
913 913 Zone 21 31432
1070 Two Bunch 38 J1571B
1400 High Desert View 23 31704
1840 Woodridge 2 J3101
1530 Redbud 47 J2109
1630 Highland 49 32202
1240 Quail Road 30 32302
1630-C Cottonwood 10 J3203

1070 Valley View 8 J406

1400 Overhill 23 J503

1530 Gateway 22 J-656

1530 Mission Lakes 26 3721

1400 Annandale 35 J-804
1240 Terrace 22 J913C

The red nodes in Figure 8-5 indicate portions of the system with pressures less than the 30 psi
standard for the MHD. Table 8-11 shows the lowest pressures in each service zone during the
MHD, which presents the worst-case for low pressures in each service zone for this demand
scenario. Only six of the 16 service zones have minimum pressures greater than 30 psi during the
maximum hour demand scenario: Vista, High Northridge, Two Bunch, Redbud, Highland, and
Annandale. As previously mentioned, future improvements will be designed to mitigate these
pressure deficiencies. The service zones with low pressures problem will be discussed zone by
zone in subsequent sections.

Table8-11
Maximum Hour Demand Scenario, L owest System Pressurein Each Service Zone

Pressure Service MHD L ow M odel

Zone Zone Pressures (psi) Node
1630 Vista 36 J1205
1530 High Northridge 31 J1350D
913 913 Zone 21 31432
1070 Two Bunch 36 J1205
1400 High Desert View 23 31704
1840 Woodridge 2 J3101
1530 Redbud 42 J2109
1630 Highland 48 32202
1240 Quail Road 29 32302
1630-C Cottonwood 9 J3251
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Table8-11
Maximum Hour Demand Scenario, L owest System Pressure in Each Service Zone
Pressure Service MHD L ow M odel
Zone Zone Pressures (ps) Node
1070 Valley View 7 J-406
1400 Overhill 22 J503
1530 Gateway 16 J-656
1530 Mission Lakes 26 J721
1400 Annandale 33 J-1349D
1240 Terrace 0 J-970D

During the ADD scenario, the maximum allowable velocity is 5 fps. Table 8-12 shows the
highest water velocities in each service zone during the ADD, which presents the worst-case for
high pressures in each service zone for this demand scenario.Only the following service zones
have velocities greater than the 5 fps standard: High Northridge, Woodridge, Gateway, and
Terrace. These velocity problems are linked to headloss and pipeline capacity, which will be
resolved with the implementation of future improvements and adjustments to pressure zone
boundaries.

Table8-12
ADD Scenario, Highest Water Veocity in Each Service Zone
Pressure Service AAD High Model

Zone Zone Velacities (fps) Pipe D From Node 1D ToNode|D
1630 Vista 2 2419 J1517 J1516

1530 High Northridge 12 P4991 J1362D J1363D

913 913 Zone 2 P-9137 J-1406 J1403

1070 Two Bunch 5 4567 JWELL31D J1501

1400 High Desert View 4 P-TERRACEB56 JTERRACEB56 J1771B

1840 Woodridge 23 P-WELL24S WELL-24 PMP-WELLP24
1530 Redbud 1 3247 J2124 J2121

1630 Highland 1 872 J823 J824

1240 Quail Road 1 4505 J2335 J2334

1630-C  Cottonwood 2 268 J3242 JWELL26

1070 Valley View 3 P-5003 JWELLP27D J436

1400 Overhill 2 266 J-3240 J3242

1530 Gateway 5 P-Gatew2 JGatew?2 T-GatewayHydro
1530 Mission Lakes 3 738 J705 J706

1400 Annandale 1 808 J821 J-878A

1240 Terrace 6 1178 JWELL22 3947

According to the system analysis criteria, the maximum allowable velocity for the MDD is eight
fps. Table 8-13 shows the highest velocities in each service zone during the MDD, which
presents the worst-case for high velocities in each service zone for this demand scenario. Only
three service zones exceed this limit: High Northridge, Woodridge, and Terrace. Future
improvements will be designed to resolve these issues.
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Table8-13
MDD Scenario, Highest Water Velocity in Each Service Zone
Pressure Service MDD High Model

Zone Zone Velacities (fps) Pipe ID From Node 1D ToNode|D
1630 Vista 4 1464 J1202 J1201

1530 High Northridge 12 P4991 J1362D J1363D

913 913 Zone 2 P-9137 J-1406 J-1403

1070 Two Bunch 5 4567 JWELL31D J1501

1400 High Desert View 4 P-TERRACEB56 JTERRACEB56 J1771B

1840 Woodridge 23 P-WELL24S WELL-24 PMP-WELLP24
1530 Redbud 2 3247 J2124 J2121

1630 Highland 1 668 J447 J448

1240 Quail Road 3 4505 J2335 J2334

1630-C  Cottonwood 2 268 J-3242 JWELL26

1070 Valley View 3 P-5003 JWELLP27D J436

1400 Overhill 2 794 J702 J701

1530 Gateway 5 P-Gatew?2 J-GateWw?2 T-GatewayHydro
1530 Mission Lakes 2 738 J705 J706

1400 Annandae 2 808 J821 J-878A

1240 Terrace 6 P4993 J1362D J1301D

Table 8-14 shows the highest velocities in each service zone during the MHD, which presents the
worg-case for high velocities in each service zone for this demand scenario. Only the High
Northridge and Woodridge service zones have velocities greater than 10 fps, which isatypical
standard for maximum system velocity.

Table8-14
MHD Scenario, Highest Water Velocity in Each Service Zone
Pressure Service MHD High Model

Zone Zone Velacities (fps) Pipe ID From Node D ToNodelD
1630 Vista 7 1464 J1202 J1201

1530 High Northridge 12 P4991 J1362D J1363D

913 913 Zone 2 P-9137 J-1406 J1403

1070  Two Bunch 5 4567 JWELL31D J1501

1400 High Desert View 5 P-5017 J1727 J1726

1840  Woodridge 23 P-WELL22D PMP-WELLP22  JWELL22
1530 Redbud 3 3247 32124 J2121

1630 Highland 2 4431 32205 32204

1240  Quail Road 5 4505 32335 32334

1630-C  Cottonwood 2 268 33242 JWELL26

1070  Valley View 3 P-WELL27D PMP-WELLP27  JWELLP27D
1400  Overhill 2 50 J3129 33107

1530  Gateway 5 P-TERRACEB1S JTERRACEB1S PMP-TERRACEB1
1530 Mission Lakes 3 P-5070 J765 3708

1400  Annandale 4 808 3821 J-878A

1240  Terrace 9 P-5500 J910D J920D
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8.5.1.4 Fire Flow Analysis

Asshown in Table 8-15, the lowest available fire flow in each one of the pressure zonesthat is
less than the absolute minimum fire flow of 500 gpm and less than the local minimum fire flow
requirements of 1,000 gpm for residential and 1,500 gpm for commercial developments. The fire
flow results are based upon maintaining a minimum residual system pressure of 20 psi. Although
each of these service zones may have portions that provide sufficient fire flow, Table 8-15
indicates that there are portions of several service zones where the available fire flow iswell
below the absolute minimum standard (500 gpm). In the model, approximately 25% of the
existing system has available fire flow lessthan 1,000 gpm, and approximately 10% of the
system has available fire flows less than 500 gpm. Future improvements will resolve these fire
flow deficiencies through the upgrade of existing pipelines, installation of additional pipelines,
and the adjustment of pressure zone boundaries.

Table8-15
MDD + Fire Flow Demand Scenario, L owest Available Fire Flow in Each Service Zone
Pressure Service L owest Available Fire Highest Available Fire

Zone Zone Flow (gpm) t Flow (gpm) t
1630 Vista 225 2,597
1530 High Northridge 446 3,000
913 913 Zone 584 3,000
1070 Two Bunch 228 3,000
1400 High Desert View 383 3,000
1840 Woodridge 149 1,260
1530 Redbud 161 2,002
1630 Highland 722 3,000
1240 Quail Road 777 2,202
1630 Cottonwood 372 1,322
1070 Valley View 534 3,000
1400 Overhill 467 1,142
1530 Gateway 73 3,000
1530 Mission Lakes 680 2,376
1400 Annandale 73 3,000
1240 Terrace 120 3,000

t Based upon the model constraint of 20 psi residual system pressure

Figure 8-6 shows the results of the fire flow analysis. Nodes in the water distribution model with
fire flows greater than 1,000 gpm are shown in green. Y ellow nodes indicate that the fire flow is
lessthan 1,000 gpm but greater than 500 gpm. Red nodes indicate that the fire flow is less than
500 gpm.
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Figure 8-6
Fire Flow and MHD Scenario Modda Results
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8.6 PRIMARY SERVICE ZONE ANALYSIS

This section evaluates the supply capacity, storage capacity, distribution system performance
(pressures and velocities), and available fire flow in each of the primary service zones. A “Meets
Criteria” or “Does Not Meet Criteria” rating is given to each service zone for in four the
evaluation categories previously mentioned. Section 8.2 outlines the system evaluation criteria
that isused to determine the ratings for each zone.

8.6.1 Existing 913 Zone

The results of the 913 Zone analyses are summarized in Table 8-16. This zone appears to meet
each of the four analysis criteria. Details for each analysis are provided in the following sections.

Table8-16
913 Zone Existing Water System Criteria Summary
Supply Storage Distribution Fire Flow
Analysis Analysis Analysis Analysis
MEETS MEETS MEETS MEETS
CRITERIA CRITERIA CRITERIA CRITERIA
8.6.1.1 Supply

The existing 913 Zone appears meet the supply analysis criteria. As presented in Table 5-5 and
Table 5-6 (see Section 5.3), existing system wells do not provide sufficient supply to meet
reliability guidelines and capacity requirements for the five groundwater supply regions. The 913
Zone covers portions of both Well Supply Region | and V. Because individual wells do not serve
individual pressure zones, it is not practical to try to determine supply capacity surplus or
deficiency in each primary pressure zone. For example, wells 22, 24, and 29 each serve the
following zones: 1240, 1400, 1530, and 1630. Also, wells 32 and 33 serve the 913 Zone and the
1070 Zone. Under these circumstances it is not feasible to accurately determine the quantity of
water from each well that serves each primary pressure zone.

8.6.1.2 Storage

Asshown in Table 8-3, the MDD for the 913 Zone is 87 gpm or 0.13 mgd. The operational
storage requirement for the 913 Zone is 25% of MDD, which is approximately 0.03 mg. The
required fire flow storage volume for the 913 Zone is 0.12 mg (based upon 1,000 gpm for two
hours). Emergency storage is 75% of the MDD or 0.09 mg. Thus, the available storage shown in
Table 8-17 of 2.0 mg is greater than the operational, fire flow, and emergency storage
requirements for the 913 Zone, which is 0.25 mg. Therefore, this zone meets the storage capacity
criteria
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Table8-17
913 Zone Existing Water Storage Summary
Storage Storage Volume
Facility (mg)
913 Zone Tank 2.00
Total Storage 2.00
Minimum Required Stor age (mg) 0.25
Capacity Analysis MEETSCRITERIA

8.6.1.3 Distribution

Table 8-18 summarizesthe resulting pressures from the analyses for each scenario. These
pressures meet the pressure analysis criteria (see Section 8.2.3). Table 8-19 shows the maximum
velocities for each demand scenario. The velocities are well below the analysis criteria maximum
values (see Section 8.2.3). Pipe P-9137 resides between the model nodes J-1406 and J-1403.
Thus, the 913 Zone meets the distribution system analysis criteria for pressures and velocities.

Table8-18
913 Zone Existing System Pressure Summary
ADD MDD MHD
Pressure Service Maximum M odel Minimum Model M inimum Model
Zone Zone Pressure Node Pressure Node Pressure Node
(psi) (psi) (ps)
913 913 84.83 J1402 20.65 J1432 20.59 J1432
Table8-19
913 Zone Existing System Velocity Summary
ADD MDD MHD
Pressure Service M aximum M odel M aximum M odel M aximum M odel
Zone Zone Velocity Pipe ID Velocity Pipe ID Velocity Pipe ID
(fps) (fps) (fps)
913 913 1.70 P-9137 1.70 P-9137 1.70 P-9137

8.6.1.4 Fire Flow

Figure 8-6 and Table 8-15 present the results of the fire flow analysis. With aresidual pressure of
20 psi, the model shows that the lowest available fire flow in the 913 Zone is approximately 580
gpm and that the highest available fire flow is greater than 1,000 gpm. According to the model,
approximately 1/3 of the 913 Zone may have an available fire flow less than 1,000 gpm, but no
portion of the 913 Zone appears to have fire flow less than 500 gpm. Therefore, this zone meets
the absolute minimum fire flow analysis criteria of 500 gpm.

8.6.2 Existing 1070 Zone

The reaults of the 1070 Zone analyses are summarized in Table 8-20. This zone appears to meet
the supply analysis criteria. Details for each analysis are provided in the following sections.
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Table 8-20
1070 Zone Existing Water System Criteria Summary
Supply Storage Distribution Fire Flow
Analysis Analysis Analysis Analysis
MEETS CRITERIA DOES NOT MEET DOES NOT MEET DOES NOT MEET
CRITERIA CRITERIA CRITERIA
8.6.2.1 Supply

The existing 1070 Zone appears to meet the supply analysis criteria. As presented in Table 5-5
and Table 5-6 (see Section 5.3), existing system wells appear to provide sufficient supply to meet
reliability guidelines and capacity requirements for the five groundwater supply regions. The
1070 Zone covers portions of both Well Supply Region | and V. Because individual wells do not
serve individual pressure zones, it is not practical to try to determine supply capacity surplus or
deficiency in each primary pressure zone. For example, wells 22, 24, and 29 each serve the
following zones: 1240, 1400, 1530, and 1630. Also, wells 32 and 33 serve the 913 Zone and the
1070 Zone. Under these circumstances it is not feasible to accurately determine the quantity of
water from each well that serves each primary pressure zone.

8.6.2.2 Storage

Asshown in Table 8-3, the MDD is 1,909 gpm or 2.75 mgd. The operational storage requirement
for the 1070 Zone is 25% of maximum daily demand, which is approximately 0.69 mg. The
required fire flow storage volume for the 1070 Zone is 0.12 mg (based upon 1,000 gpm for two
hours). Emergency storage is 75% of the MDD or 2.06 mg. Thus, the available storage shown in
Table 8-21 of 1.45 mg is less than the operational, fire flow, and emergency storage requirements
for the 1070 Zone, which is 2.87 mg. Therefore, the 1070 Zone does not meet the criteria for the
storage capacity analysis, and is deficient approximately 1.42 mg.

Table8-21
1070 Zone Existing Water Storage Summary

Storage Storage Volume

Facility (mg)

Two Bunch #1 0.43

Two Bunch #2 1.02

Valley View 0.31

Total Storage (mg) 1.76

Minimum Required Stor age (mg) 2.87
Capacity Analysis DOESNOT MEET CRITERIA

8.6.2.3 Distribution

Table 8-22 show the results of the 1070 Zone pressure analysis for each demand scenario. The
highest average day pressures for both service zones are greater than the maximum allowable
pressure of 120 psi. For the maximum day scenario, pressures are below the standard of 40 psi.
For the maximum hour scenario, only Valley View has pressures below the analysis criteria
minimum of 30 psi. Therefore, due to high pressures during average day and low pressures
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during maximum day and maximum hour demand scenarios, the 1070 Zone does not meet the
criteria for the pressure analysis.

Table8-22
1070 Zone Existing System Pressure Summary

ADD MDD MHD
Pressure Service M aximum M odel Minimum M odel Minimum M odel
Zone Zone Pressure Node Pressure Node Pressure Node

(psi) (psi) (psi)
1070 Two Bunch 138.97 J1502 38.38 J1571B 36.26 J1205
1070 Valley View 129.04 JPRV11lup 8.42 J406 6.69 J406

Table 8-23 showsthat the 1070 Zone velocities meet the analysis criteria standards described in
Section 8.2.3. Therefore, this zone passes the velocity analysis, but does not meet the criteria for
the pressure analysis.

Table8-23
1070 Zone Existing System Velocity Summary
ADD MDD MHD
Pressure Service M aximum M odel M aximum M odel M aximum M odel

Zone Zone Velocity Pipe ID Velocity Pipe ID Velocity Pipe ID

(fps) (fps) (fps)
1070 Two Bunch 5.00 4567 5.07 4567 5.12 4567
1070 Valley View 3.29 P-5003 3.34 P-5003 3.40 Wd 127D

8.6.2.4 Fire Flow

Figure 8-6 and Table 8-15 present the results of the fire flow analysis. With aresidual pressure of
20 psi, the model shows that the lowest available fire flow in the 1070 Zone is approximately
230 gpm and that the highest available fire flow is greater than 1,000 gpm. According to the
model, approximately 10% of the 1070 Zone may have an available fire flow less than 1,000
gpm, but approximately 5% of the 1070 Zone appears to have fire flow lessthan 500 gpm.
Therefore, this zone does not meet the absolute minimum fire flow analysis criteria of 500 gpm.

8.6.3 Existing 1240 Zone

The results of the 1240 Zone analyses are summarized in Table 8-24. This zone does not meet
the digtribution or fire flow analysis criteria. Details for each analysis are provided inthe
following sections.

Table8-24
1240 Zone Existing Water System Criteria Summary
Supply Storage Distribution Fire Flow
Analysis Analysis Analysis Analysis
MEETS CRITERIA MEETS CRITERIA DOES NOT MEET DOES NOT MEET
CRITERIA CRITERIA
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8.6.3.1 Supply

The existing 1240 Zone appears to meet the supply analysis criteria. As presented in Table 5-5
and Table 5-6 (see Section 5.3), existing system wells appear to provide sufficient supply to meet
reliability guidelines and capacity requirements for the five groundwater supply regions. The
1240 Zone covers a portion of Well Supply Region | . Because individual wells do not serve
individual pressure zones, it is not practical to try to determine supply capacity surplus or
deficiency in each primary pressure zone. For example, wells 22, 24, and 29 each serve the
following zones: 1240, 1400, 1530, and 1630. Also, wells 32 and 33 serve the 913 Zone and the
1070 Zone. Under these circumstances it is not feasible to accurately determine the quantity of
water from each well that serves each primary pressure zone

8.6.3.2 Storage

Asshown in Table 8-3, the MDD is 3.720 gpm or 5.36 mgd. The operational storage requirement
for the 1240 Zone is 25% of maximum daily demand, which is approximately 1.34 mg. The
required fire flow storage volume for the 1240 Zone is 0.12 mg (based upon 1,000 gpm for two
hours). Emergency storage is 75% of the MDD or 4.02 mg. Thus, the available storage shown in
Table 8-25 of 7.48 mg is greater than the operational, fire flow, and emergency storage
requirements for the 1240 Zone, which is 5.48 mg. Therefore, this zone meets the storage
capacity analysiscriteria.

Table8-25
1240 Zone Existing Water Storage Summary
Storage Storage Volume

Facility (mg)
Low Desert View #1 0.26
Low Desert View #2 0.10
Quail Road 1.01
Terrace#1 1.83
Terrace #2 2.14
Terrace#3 2.14
Total Storage (mg) 7.48
Minimum Required Stor age (mg) 5.48

Capacity Analyss MEETSCRITERIA

8.6.3.3 Distribution

Table 8-26 show the results of the 1240 Zone pressure analysis for each demand scenario. The
highest average day pressures for both service zones are greater than the maximum allowable
pressure of 120 psi. For the maximum day scenario, pressures are below the standard of 40 psi.
For the maximum hour scenario, both service zones have pressures below the analysis criteria
minimum of 30 psi. Therefore, due to high pressures during average day and low pressures
during maximum day and maximum hour demand scenarios, the 1240 Zone does not meet the
criteria for the pressure analysis.
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Table 8-26
1240 Zone Existing System Pressure Summary
ADD MDD MHD
Pressure Service M aximum M odel Minimum Model Minimum Model
Zone Zone Pressure Node Pressure Node Pressure Node
(psi) (psi) (psi)
1240 Quail 121.80 J1304E 30.20 J2302 28.93 J2302
1240 Terrace 136.98 J929 21.62 J913C 0.00 J970D

Table 8-27 showsthat the Quail service zone velocities meet the analysis criteria standards
described in Section 8.2.3. Although the Terrace service zone velocities are a little high, they till
meet the analysis criteria. Therefore, this zone passes the velocity analysis, but does not meet the
criteria for the pressure analysis.

Table8-27
1240 Zone Existing System Velocity Summary
ADD MDD MHD
Pressure Service Maximum M odel Maximum M odel M aximum M odel

Zone Zone Velocity Pipe ID Velocity Pipe ID Velocity Pipe ID

(fps) (fps) (fps)
1240 Quail 145 4505 2.90 4505 5.00 4505
1240 Terrace 5.58 1178 5.70 P4993 8.65 P-5500

8.6.3.4 Fire Flow

Figure 8-6 and Table 8-15 present the results of the fire flow analysis. With aresidual pressure of
20 psi, the model shows that the lowest available fire flow in the 1240 Zone is approximately
120 gpm and that the highest available fire flow is greater than 1,000 gpm. According to the
model, approximately 22% of the 1240 Zone may have an available fire flow less than 1,000
gpm, but approximately 18% of the 1240 Zone appears to have fire flow less than 500 gpm.
Therefore, this zone does not meet the absolute minimum fire flow analysis criteria of 500 gpm.

8.6.4 Existing 1400 Zone

The results of the 1400 Zone analyses are summarized in Table 8-28. This zone does not meet
the analysis criteria for supply, distribution, or fire flow. Details for each analysis are provided in
the following sections.

Table 8-28
1400 Zone Existing Water System Criteria Summary
Supply Storage Distribution Fire Flow
Analysis Analysis Analysis Analysis
DOES NOT MEET MEETS CRITERIA DOES NOT MEET DOES NOT MEET
CRITERIA CRITERIA CRITERIA
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8.6.4.1 Supply

The 1400 Zone does not meet the supply analysis criteria. As presented in Table 5-5 and Table 5-
6 (see Section 5.3), existing system wells do not provide sufficient supply to meet reliability
guidelines and capacity requirements for the five groundwater supply regions. The 1400 Zone
covers a portion of Well Supply Region 1, I, and 111. Because individual wells do not serve
individual pressure zones, it is not practical to try to determine supply capacity surplus or
deficiency in each primary pressure zone. For example, wells 22, 24, and 29 each serve the
following zones: 1240, 1400, 1530, and 1630. Also, wells 32 and 33 serve the 913 Zone and the
1070 Zone. Under these circumstances it is not feasible to accurately determine the quantity of
water from each well that serves each primary pressure zone

8.6.4.2 Storage

Asshown in Table 8-3, the MDD is 2,629 gpm or 3.79 mgd. The operational storage requirement
for the 1400 Zone is 25% of maximum daily demand, which is approximately 0.95 mg. The
required fire flow storage volume for the 1400 Zone is 0.12 mg (based upon 1,000 gpm for two
hours). Emergency storage is 75% of the MDD or 2.84 mg. Thus, the available storage shown in
Table 8-29 of 4.42 mg is greater than the operational, fire flow, and emergency storage
requirements for the 1400 Zone, which is 3.91 mg. Therefore, this zone passes the storage
capacity analysis.

Table8-29
1400 Zone Existing Water Storage Summary

Storage Storage Volume
Facility (mg)
Annandale 257
High Desert View #1 1.07
High Desert View #2 0.51
Overhill 0.27
Total Storage (mg) 4.42
Minimum Required Stor age (mg) 3.91

Capacity Analysis MEETSCRITERIA

8.6.4.3 Distribution

Table 8-30 show the results of the 1400 Zone pressure analysis for each demand scenario. The
highest average day pressures from each service zone are greater than the maximum allowable
pressure of 120 psi. For the maximum day scenario, pressures are below the standard of 40 psi.
For the maximum hour scenario, the High Desert View and Overhill service zones have
pressures below the analysis criteria minimum of 30 psi. Therefore, due to high pressures during
average day and low pressures during maximum day and maximum hour demand scenarios, the
1400 Zone does not meet the criteria for the pressure analysis.
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Table 8-30
1400 Zone Existing System Pressure Summary
ADD MDD MHD
Pressure Service Maximum Model  Minimum Model Minimum Model

Zone Zone Pressure Node Pressure Node Pressure Node

(psi) (psi) (psi)
1400 High Desert View 143.25 J1722B 22.90 J1704 22.63 J1704
1400 Annandale 147.83 J-844 34.79 J-804 33.17 J1349D
1400 Overhill 154.49 J559 2252 J503 21.99 J503

Table 8-31 showsthat velocities in each of the service zones meet the analysis criteria standards
described in Section 8.2.3. Therefore, this zone passes the velocity analysis, but does not meet
the criteria for the pressure analysis

Table8-31
1400 Zone Existing System Velocity Summary
ADD MDD MHD
Pressure Service M aximum M odel M aximum M odel M aximum M odel
Zone Zone Velocity Pipe ID Velocity Pipe ID Velocity Pipe ID
(fps) (fps) (fps)
High Desert P-Terrace P-Terrace
1400 View 4.46 B56 4.52 B56 4.96 P-5017
1400 Annandale 1.06 808 212 808 3.65 808
1400 Overhill 2.16 266 2.15 794 215 50

8.6.4.4 Fire Flow

Figure 8-6 and Table 8-15 present the results of the fire flow analysis. With aresidual pressure of
20 psi, the model shows that the lowest available fire flow in the 1400 Zone is approximately 70
gpm and that the highest available fire flow is greater than 1,000 gpm. According to the model,
approximately 27% of the 1400 Zone may have an available fire flow less than 1,000 gpm, but
approximately 3% of the 1400 Zone appears to have fire flow less than 500 gpm. Therefore, this
zone does not meet the absolute minimum fire flow analysis criteria of 500 gpm.

8.6.5 Existing 1530 Zone

The results of the 1530 Zone analyses are summarized in Table 8-32. This zone does not meet
the analysis criteriafor each of the four categories. Detalls for each analysis are provided inthe
following sections.

Table 8-32
1530 Zone Existing Water System Criteria Summary
Supply Storage Distribution Fire Flow
Analysis Analysis Analysis Analysis
DOES NOT MEET DOES NOT MEET DOES NOT MEET DOES NOT MEET
CRITERIA CRITERIA CRITERIA CRITERIA
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8.6.5.1 Supply

The 1530 Zone does not meet the supply analysis criteria. As presented in Table 5-5 (see Section
5.3.1), existing system wells do not provide sufficient supply to meet reliability guidelines and
capacity requirements for the five groundwater supply regions. The 1530 Zone covers a portion
of Well Supply Region, I, and V. Because individual wells do not serve individual pressure
zones, it is not practical to try to determine supply capacity surplus or deficiency in each primary
pressure zone. For example, wells 22, 24, and 29 each serve the following zones: 1240, 1400,
1530, and 1630. Also, wells 32 and 33 serve the 913 Zone and the 1070 Zone. Under these
circumstances it is not feasible to accurately determine the quantity of water from each well that
serves each primary pressure zone.

8.6.5.2 Storage

Asshown in Table 8-3, the MDD is 2,815 gpm or 4.05 mgd. The operational storage requirement
for the 1530 Zone is 25% of maximum daily demand, which is approximately 1.01 mg. The
required fire flow storage volume for the 1530 Zone is 0.12 mg (based upon 1,000 gpm for two
hours). Emergency storage is 75% of the MDD or 3.04 mg. Thus, the available storage shown in
Table 8-33 of 3.78 mg is less than the operational, fire flow, and emergency storage requirements
for the 1530 Zone, which is4.17 mg. Therefore, this zone does not meet the storage capacity
analysis criteriaand is deficient approximately 0.39 mg.

Table 8-33
1530 Zone Existing Water Storage Summary

Storage Storage Volume

Facility (mg)

Gateway 0.26

High Northridge 1.04

Low Northridge 021

Mission Lakes 195

Redbud 0.32

Total Storage (mg) 3.78

Minimum Required Stor age (mg) 417
Capacity Analysis DOESNOT MEET CRITERIA

8.6.5.3 Distribution

Table 8-34 show the results of the 1530 Zone pressure analysis for each demand scenario. The
highest average day pressures from each service zones, except Gateway, are greater than the
maximum allowable pressure of 120 psi. For the maximum day scenario, pressures are below the
standard of 40 psi, except in the Redbud service zone. For the maximum hour scenario, the High
Desert View and Overhill service zones have pressures below the analysis criteria minimum of
30 psi, except in the Redbud service zone. Therefore, due to high pressures during average day
and low pressures during maximum day and maximum hour demand scenarios, the 1530 Zone
does not meet the criteria for the pressure analysis.

URS 8-28



SECTIONEIGHT Distribution System Analysis

Table8-34
1530 Zone Existing System Pressure Summary
ADD MDD MHD
Pressure Service Maximum  Model Minimum Model Minimum Model

Zone Zone Pressure Node Pressure Node Pressure Node

(psi) (psi) (psi)
1530 High Northridge 165.47 J1372 34.09 J403 30.81 J1350D
1530 Redbud 144.74 J2157 46.98 J2109 41.76 J2109
1530 Gateway 114.23 J611 22.10 J-656 16.52 J-656
1530 Mission Lakes 139.57 J799 26.35 J721 25.72 J721

Table 8-35 showsthat velocities in each of the service zones meet the analysis criteria standards
described in Section 8.2.3, with the exception of the High Northridge service zone. Therefore,
this zone does not meet the criteria for the velocity analysis and does not meet the criteria for the
pressure analysis.

Table8-35
1530 Zone Existing System Velocity Summary
ADD MDD MHD
Pressure Service M aximum M odel Maximum M odel M aximum M odel

Zone Zone Velocity Pipe ID Velocity Pipe ID Velocity Pipe ID

(fps) (fps) (fps)
1530 High 11.57 P4991 11.79 P4991 12,11 P4991

Northridge
1530 Redbud 0.93 3247 1.86 3247 3.20 3247
P-T
1530  Gateway 5.48 P-Gatew? 5.48 P-Gatew? 5.48 Befsace
1530 Mission 2.68 738 2.33 738 2.69 P-5070
Lakes

8.6.5.4 Fire Flow

Figure 8-6 and Table 8-15 present the results of the fire flow analysis. With aresidual pressure of
20 psi, the model shows that the lowest available fire flow in the 1530 Zone is approximately 70
gpm and that the highest available fire flow is greater than 1,000 gpm. According to the model,
approximately 26% of the 1530 Zone may have an available fire flow less than 1,000 gpm, but
approximately 17% of the 1530 Zone appears to have fire flow less than 500 gpm. Therefore,
this zone does not meet the absolute minimum fire flow analysis criteria of 500 gpm.

8.6.6 Existing 1630 Zone

The results of the 1630 Zone analyses are summarized in Table 8-36. This does not meet the
analysis criteria for supply, storage, or fire flow. Details for each analysis are provided inthe
following sections.
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Table 8-36
1630 Zone Existing Water System Criteria Summary
Supply Storage Distribution Fire Flow
Analysis Analysis Analysis Analysis
DOES NOT MEET DOES NOT MEET MEETS CRITERIA DOES NOT MEET
CRITERIA CRITERIA CRITERIA
8.6.6.1 Supply

The 1630 Zone does not meet the supply analysis criteria. As presented in Table 5-5 (see Section
5.3.1), existing system wells do not provide sufficient supply to meet reliability guidelines and
capacity requirements for the five groundwater supply regions. The 1630 Zone covers a portion
of Well Supply Region |. Because individual wells do not serve individual pressure zones, it is
not practical to try to determine supply capacity surplus or deficiency in each primary pressure
zone. For example, wells 22, 24, and 29 each serve the following zones: 1240, 1400, 1530, and
1630. Also, wells 32 and 33 serve the 913 Zone and the 1070 Zone. Under these circumstances it
is not feasible to accurately determine the quantity of water from each well that serves each
primary pressure zone

8.6.6.2 Storage

Asshown in Table 8-3, the MDD is 1,166 gpm or 1.68 mgd. The operational storage requirement
for the 1630 Zone is 25% of maximum daily demand, which is approximately 0.42 mg. The
required fire flow storage volume for the 1630 Zone is 0.12 mg (based upon 1,000 gpm for two
hours). Emergency storage is 75% of the MDD or 1.26 mg. Thus, the available storage shown in
Table 8-37 of 0.36 mg is much less than the operational, fire flow, and emergency storage
requirements for the 1630 Zone, which is 1.80 mg. Therefore, this zone does not meet the criteria
for the storage capacity analysis with a deficiency of approximately 1.44 mg.

Table 8-37
1630 Zone Existing Water Storage Summary

Storage Storage Volume
Facility (mg)
Highland 0.06
Vista 0.30
Total Storage (mg) 0.36
Minimum Required Stor age (mg) 1.80
Capacity Analysis DOESNOT MEET CRITERIA

8.6.6.3 Distribution

Table 8-38 shows the reaults of the 1630 Zone pressure analysis for each demand scenario. The
highest average day pressures from each service zones are greater than the maximum allowable
pressure of 120 psi. For the maximum day scenario, pressures are above the minimum standard
of 40 psi.. For the maximum hour scenario, the pressures are above the analysis criteria
minimum of 30 psi. Therefore, the 1630 Zone passes the pressure analysis.
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Table 8-38
1630 Zone Existing System Pressure Summary

ADD MDD MHD
Pressure Service M aximum M odel Minimum Model Minimum Model
Zone Zone Pressure Node Pressure Node Pressure Node

(psi) (psi) (psi)
1630 Vista 146.71 J1274 42.01 J1208D 34.56 J719
1630 Highland 132.40 J1273 48.50 J2202 48.35 J2202

Table 8-39 showsthat velocities in each of the service zones meet the analysis criteria standards
described in Section 8.2.3. Therefore, this zone passes the velocity analysis and passes the
pressure analysis.

Table8-39
1630 Zone Existing System Velocity Summary
ADD MDD MHD
Pressure Service M aximum M odel M aximum M odel M aximum M odel

Zone Zone Velocity Pipe ID Velocity Pipe ID Velocity Pipe ID

(fps) (fps) (fps)
1630 Vista 1.98 2419 3.95 1464 6.81 1464
1630 Highland 0.67 872 134 668 2.32 4431

8.6.6.4 Fire Flow

Figure 8-6 and Table 8-15 present the results of the fire flow analysis. With aresidual pressure of
20 psi, the model shows that the lowest available fire flow in the 1630 Zone is approximately
225 gpm and that the highest available fire flow is greater than 1,000 gpm. According to the
model, approximately 20% of the 1630 Zone may have an available fire flow less than 1,000
gpm, but approximately 5% of the 1630 Zone appears to have fire flow lessthan 500 gpm.
Therefore, this zone does not meet the absolute minimum fire flow analysis criteria of 500 gpm.

8.6.7 Existing Cottonwood 1630 Zone

The results of the Cottonwood 1630 Zone (1630-C Zone) analyses are summarized in Table 8-
40. This zone meets only the supply analysis criteria. Details for each analysis are provided in
the following sections.

Table 8-40
Cottonwood 1630 Zone Existing Water System Criteria Summary
Supply Storage Distribution Fire Flow
Analysis Analysis Analysis Analysis
MEETS CRITERIA DOES NOT MEET DOES NOT MEET DOES NOT MEET
CRITERIA CRITERIA CRITERIA
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8.6.7.1 Supply

Figure 8-6 shows the supply analysis of the existing water system. The analysis assumes no
pumping during the SCE peak power demand period between 5:30 AM and 11:30 AM. The
results of the analysis indicate that Well 26 supply the existing Cottonwood Zone sufficiently to
meet MDD with the pumps operating on an 18-hour per day pump scenario with a surplus supply
capacity of approximately 0.2 mgd. Therefore, the Cottonwood Zone meets the criteria for

supply capacity.
8.6.7.2 Storage

Asshown in Table 8-3, the MDD is 124 gpm or 0.18 mg. The operational storage requirement
for the Cottonwood 1630 Zone is 25% of maximum daily demand, which is approximately 0.04
mg. Therequired fire flow storage volume for the Cottonwood 1630 Zone is 0.12 mg (based
upon 1,000 gpm for two hours). Emergency storage is 75% of the MDD or 0.13 mg. Thus, the
available storage shown in Table 8-41 of 0.28 mg is less than the operational, fire flow, and
emergency storage requirements for the Cottonwood 1630 Zone, which is 0.30 mg. Therefore,
this zone does not meet the criteria for the storage capacity analysis with a deficiency of
approximately 0.02 mg.

Table8-41
Cottonwood 1630 Zone Existing Water Storage Summary
Storage Storage Volume

Facility (mg)

Cottonwood 0.28

Total Storage (mg) 0.28

Minimum Required Stor age (mg) 0.30
Capacity Analysis DOESNOT MEET CRITERIA

8.6.7.3 Distribution

Table 8-42 shows the results of the Cottonwood 1630 Zone pressure analysis for each demand
scenario. The highest average day pressures for the zone is greater than the maximum allowable
pressure of 120 psi. For the maximum day scenario, pressures are much lower than the minimum
standard of 40 psi. For the maximum hour scenario, the pressures are much lower than the
analysis criteria minimum of 30 psi. Therefore, the Cottonwood 1630 Zone does not meet the
criteria for the pressure analysis.

Table 8-42
Cottonwood 1630 Zone Existing System Pressure Summary
ADD MDD MHD
Pressure Service Maximum M odel Minimum Model Minimum Model
Zone Zone Pressure Node Pressure Node Pressure Node
(psi) (psi) (psi)
1630-C Cottonwood 132.92 J3242 10.13 J3203 9.46 J3251

Table 8-43 showsthat velocities in each of the service zones meet the analysis criteria standards
described in Section 8.2.3. Therefore, this zone passes the velocity analysis, but does not meet
the criteria for the pressure analysis.
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Table 8-43
Cottonwood 1630 Zone Existing System Velocity Summary
ADD MDD MHD
Pressure Service M aximum M odel M aximum M odel M aximum M odel
Zone Zone Velocity Pipe ID Velocity Pipe ID Velocity Pipe ID
(fps) (fps) (fps)
1630-C  Cottonwood 2.17 268 2.18 268 2.19 268

8.6.7.4 Fire Flow

Figure 8-6 and Table 8-15 present the results of the fire flow analysis. With aresidual pressure of
20 psi, the model shows that the lowest available fire flow in the Cottonwood Zone is
approximately 370 gpm and that the highest available fire flow is greater than 1,000 gpm.
According to the model, approximately 95% of the Cottonwood Zone may have an available fire
flow lessthan 1,000 gpm, but approximately 7% of the Cottonwood Zone appears to have fire
flow less than 500 gpm. Therefore, this zone does not meet the absolute minimum fire flow
analysis criteria of 500 gpm.

8.6.8 Existing Woodridge 1840 Zone

The results of the 1840 Zone analyses are summarized in Table 8-44. This zone failed both the
distribution analysis and the fire flow analysis. Details for each analysis are provided in the
following sections.

Table8-44
1840 Zone Existing Water System Criteria Summary
Supply Storage Distribution Fire Flow
Analysis Analysis Analysis Analysis
MEETS CRITERIA DOES NOT MEET DOES NOT MEET DOES NOT MEET
CRITERIA CRITERIA CRITERIA
8.6.8.1 Supply

Figure 8-6 shows the supply analysis of the existing water system. The analysis assumes no
pumping during the SCE peak power demand period between 5:30 AM and 11:30 AM. The
results of the analysis indicate that Well 26 supply the existing Woodridge Zone sufficiently to
meet MDD with the pumps operating on an 18-hour per day pump scenario with a surplus supply
capacity of approximately 0.6 mgd. Therefore, the Woodridge Zone meets the criteria for supply

capacity.
8.6.8.2 Storage

Asshown in Table 8-3, the MDD is 62 gpm or 0.09 mg. The operational storage requirement for
the 1840 Zone is 25% of maximum daily demand, which is approximately 0.02 mg. The required
fire flow storage volume for the 1840 Zone is 0.12 mg (based upon 1,000 gpm for two hours).
Emergency storage is 75% of the MDD or 0.07 mg. Thus, the available storage shown in Table
8-45 of 0.12 mg is much less than the operational, fire flow, and emergency storage requirements
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for the 1840 Zone, which is 0.21 mg. Therefore, this zone does not meet the criteria for the
storage capacity analysis with a deficiency of approximately 0.09 mg.

Table 8-45
Woodridge 1840 Zone Existing Water Storage Summary
Storage Storage Volume

Facility (mg)

Woodridge 0.12

Total Storage (mg) 0.12

Minimum Required Stor age (mg) 021
Capacity Analysis DOESNOT MEET CRITERIA

8.6.8.3 Distribution

Table 8-46 shows the results of the 1840 Zone pressure analysis for each demand scenario. The
highest average day pressure for the zone is greater than the maximum allowabl e pressure of 120
psi. For the maximum day scenario, pressures are much lower than the minimum standard of 40
psi. For the maximum hour scenario, the pressures are much lower than the analysis criteria
minimum of 30 psi. Therefore, the 1840 Zone does not meet the criteria for the pressure analysis.

Table 8-46
Woodridge 1840 Zone Existing System Pressure Summary
ADD MDD MHD
Pressure Service Maximum M odel Minimum Model Minimum Model
Zone Zone Pressure Node Pressure Node Pressure Node
(psi) (psi) (psi)
1840-W Woodridge 125.85 J-3188 191 J3101 1.69 J3101

As shown in Table 8-47, for each demand scenario, the highest velocity in the Woodridge 1840
Zone distribution system is much greater than the analysis criteria maximum allowable velocities
shown in Section 8.2.3. Therefore, this zone does not meet the criteria for the velocity analysis,
but passes the pressure analysis.

Table 8-47
Woodridge 1840 Zone Existing System Velocity Summary
ADD MDD MHD
Pressure Service Maximum M odel Maximum M odel M aximum M odel
Zone Zone Velocity Pipe ID Velocity Pipe ID Velocity Pipe ID
(fps) (fps) (fps)
1840-W  Woodridge 22.64 P-Wel24S 22.87 P-Wel24S 2321 P-Wdl22D

8.6.8.4 Fire Flow

Figure 8-6 and Table 8-15 present the results of the fire flow analysis. With aresidual pressure of
20 psi, the model shows that the lowest available fire flow in the Woodridge Zone is
approximately 370 gpm and that the highest available fire flow is greater than 1,000 gpm.
According to the model, approximately 66% of the Woodridge Zone may have an available fire
flow lessthan 1,000 gpm, but approximately 17% of the Woodridge Zone appears to have fire
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flow less than 500 gpm. Therefore, this zone does not meet the absolute minimum fire flow
analysis criteria of 500 gpm

8.7 SUMMARY
Table 8-48 summarizes the existing system ability to meet the hydraulic analysis criteria.
Table 8-48
Summary of Existing System Analysis Results
Doesthe entire zone meet system analysiscriteria?
Zone Supply Storage Distribution Fire Flow
913 Yes Yes Yes Yes
1070 Yes NO NO NO
1240 Yes Yes NO NO
1400 NO Yes NO NO
1530 NO NO NO NO
1630 NO NO Yes NO
Cottonwood Yes NO NO NO
Woodridge Yes NO NO NO

Supply is analyzed in terms of groundwater production into the specific primary pressure zone,
and storage is analyzed in terms two days of ADD volume available in storage tanks.
Distribution analysis considers whether or not the system meets pressure and velocity criteria.
Fire Flow capacity analysis is based upon determining the flow capacity available at model
nodes with a minimum pressure of 20 psi. The primary service zones that do not meet the system
criteriatypically have portions of the system which have an available fire flows lower than the
absolute minimum standard of 500 gpm.

The 913 Zone does not have sufficient supply capacity (see Table 5-5) but meets the criteria for
fire flow, storage capacity, and distribution system capacity. The 1070 Zone lacks supply,
storage, distribution, and fire flow capacity. The 1240 Zone has sufficient storage capacity, but
has deficiencies in supply, distribution, and fire flow capacity. The 1400 Zone has sufficient
storage capacity, but has deficiencies in supply, distribution, and fire flow capacity. The 1530
Zone lacks supply, storage, distribution, and fire flow capacity. The 1630 Zone has sufficient
distribution capacity, but is deficient in supply, storage, and fire flow capacity. The Cottonwood
and Woodridge Zones have sufficient supply, but lack storage, supply, distribution, and fire flow

capacity.
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9.1 INTRODUCTION

This section presents recommended water distribution facilities improvements that will be
required to meet future growth over the next 20 years while maintaining upgrading and
enhancing facilitiesto meet the areas of concern discussed earlier. These future enhancements
include supply, storage, booster station, and distribution system improvements. The 20-year
Capital Improvement Program (CIP) components are outlined for the combined MSWD water
distribution system on five-year intervals for the following years: 2010, 2015, 2020, and 2025.
The proposed improvements are a “snap shot” in time and should be reviewed annually to
determine the appropriateness as growth occurs.

9.1.1 Primary Pressure Zones

A major emphasis in the recommended water distribution facilities is based on reconfiguration of
primary pressure zone boundaries to resolve concerns over high and low pressures along existing
pressure zone boundaries as well as to reduce the number of pressure zones. URS recommends
that the system be organized into nine pressure zones shown in Figure 9-1. The range of
topographic elevations and static system pressures for each of the primary pressure zones are
both shown in Table 9-1. These pressure zone parameters were used to redefine the pressure
zones throughout the combined MSWD system. New primary pressure zones have been
established for the two highest topographic regions (Zone 1975 and Zone 2155) in order to meet
the projected growth. Figure 9-2 shows the location of the pressure zone outlined below in Table
o-1.

Table9-1
Summary of Primary Pressure Zones

Minimum M aximum

Primary Pressure Topogr aphic Topogr aphic Minimum Sta_tic Maximum Stgtic
AR Elevation (ft) Elevation (ft) FrEssrE (e FrEssrE (e
913 635 800 49 120
1070 800 970 43 117
1240 970 1140 43 117
1400 1140 1300 43 113
1530 1300 1430 43 100
1630 1430 1530 43 87
1800 1530 1700 43 117
1975 1700 1880 41 119
2155 1880 2060 41 119

9.1.2 Future Demands

Future water system demands are divided according to the primary pressure zone boundaries.
Thus, water demands are redistributed according to primary pressure zone changes to accurately
model the projected future conditions. The MDD for each zone (Table 9-2) isthe basis for
developing supply, storage, and booster pumping capacity requirements.
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Figure9-1
Pressure Zone Boundaries Year 2010-2025
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Table9-2
Projected MDD for Primary Pressure Zones
Primary : 2005 2010 2015 2020 2025
Service
Pressure Zones MDD MDD MDD MDD MDD
Zone (gpm) (gpm) (gpm) (gpm) (gpm)
913 Reduced Valley View 87 119 173 173 175
1070 Valley View, Two Bunch 1,909 2,079 2,264 2,552 2,818
1240 Terrace, Quail, Reduced 3,720 4,331 4,706 5,231 5,585
Overhill
Overhill, Annandale, High
1400 Desert View, Reduced High 2,629 7,057 10,553 12,266 13,877
Northridge
Mission Lakes, Gateway,
1530 High Northridge, Redbud 2,815 3,173 4,446 4,591 4,870
1630 gh'a”d’l_\'g e 1,166 2,400 3,205 3,205 3,205
1800 future devel opment only 0 0 690 690 690
1975 future devel opment only 0 0 0 1,124 1,124
2155 future devel opment only 0 0 0 0 1,021
1800-W Woodridge 62 99 136 149 174
1630-C Cottonwood 124 198 261 310 335
TOTAL 12,512 19,456 26,524 30,380 33,964

The MDD is based upon the high growth scenario provided by Harvey Economics, as described
in Section 4 of this report.

9.2  SERVICE ZONE IMPROVEMENT PLANS

Utilizing the calibrated MSWD hydraulic model, URS prepared a hydraulic model for each
planning horizon (i.e. 2010, 2015, 2020, and 2025) in order to meet future demands presented in
previous sections as well as address current system problems. The 20 year system improvements
described in the following sections and shown in Figure 9-2 are intended to represent major
system facility improvements required for the specific planning horizon. We anticipate that
these proposed improvements might be either accelerated or delayed based on actual growth
conditions but should provide reasonableness based on the high growth scenario presented in
Section 4. URS has also presented future improvements (Figure 9-2, 9-3, 9-4a, and 9-4b) based
on expansion of the MSWD water distribution system hydraulic profile presented in Section 7.
These figures in conjunction with the discussion of the individual primary pressure zone
improvement below, provides MSWD a representation of each improvement to the over system.
Minor system improvements such as those required to serve specific developments are not within
the scope of this master plan. Although this report does not present minor improvements that
will be required for individual development projects, it does provide a guide for MSWD to
effectively set requirements for key system components such as large distribution pipelines,
storage, and booster pumps, as required.
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Figure 9-2
Future Proposed System Y ears 2010-2025
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Figure 9-3
Hydraulic Profile — Future 2025 MSWD
System
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Figure 9-4
Hydraulic Profile — Future 2025 MSWD
System
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Figure 9-5
Hydraulic Profile — Future 2025 MSWD
System
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9.2.1 913 Zone

Asshown in Table 9-2, the 913 Zone MDD is expected to more than double (200%) over the
next twenty years (2005 to 2025). MSWD is currently installing a 2.0 mg tank and well within
this zone, which should address needs in the foreseeable future. The future improvements
required inthe 913 Zone are summarized below in Table 9-3. The improvements are planned for
2010, which corresponds to the projected development pattern of the High Growth Scenario.
These conceptual master plan improvements consist of 1,218 LF of 16-inch water line and
appurtenances from the future Garnet booster station to the 913 Zone tank. Although no other
improvements are shown in the 2010-2025 CIP, other minor improvements to the 913 Zone may
be required as the system evolves. The components described in Table 9-3 are the mgjor
improvements that will be required to meet the projected High Growth Scenario demands for the
913 Zone.

Table9-3
Future System Improvementsfor the 913 Zone
System Components 2010 2015 2020 2025
Supply — Weélls none none none none
Storage — Tanks none none none none
Booster Stations none none none none
Distribution —Major Pipelines none 1,300 If, 12-in none none

9.2.1.1 Supply Improvements

No additional wells are required to meet the demands of the 913 Zone in the years between 2010
and 2025 because of the new well recently installed. Under the current assumptions, fromwhich
the demand projections were based, there is not a foreseeable need for additional wellsinthis
zone (see Table 5-6, Section 5).

9.2.1.2 Storage Improvements

As shown below in Table 9-4, the 913 Zone will not likely require additional storage to meet the
future demands of the MSWD system in the year 2025. A new 2.0 mg storage tank was recently
constructed in the 913 Zone. This facility provides sufficient storage capacity for the next
twenty-year period 2005 to 2025.

Table9-4
Storage | mprovements— Future 913 Zone

. . . 2005
Fire Operational + Required : Needed
Year Zone Servicezones 20?3$$D Storage Emergency Volume Agvilrlggée Volume szcczgtot:]al
(mg) Sorage(mg) (mg) ¥ (mg)
na o13 ReducedValley o0 545 0.25 0.37 2.00 0 n/a

View
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9.2.1.3 Booster Station Improvements

Booster gations recently constructed in the 913 Zone provide sufficient capacity (see Section 7
for specific details). Under the conditions considered for the analysis in this master plan,
additional booster stations are not be required to meet the demands of the 2025 system.
However, if the actual system design diverts from the assumptions made in this master plan
report, additional booster stations may be required.

9.2.1.4 Distribution System Improvements

Table 9-5 shows the required pipeline improvements for the 913 Zone. Specifically, these
distribution system improvements are required from the future Garnet booster station to the 913
Zone tank. This future pipeline is shown in Figure 9-2.

Table9-5
Distribution Improvements— Future 913 Zone

Zone Year Name Description Size(in) Length (ft)
913 2015 O13ZoneTank& Gamet oo oion from Z913tank to Z1070 system 12 1,300
Pump Piping

9.2.2 1070 Zone

As shown in Table 9-2, the 1070 Zone MDD is projected to increase by approximately 48%
during the twenty-year period between 2005 and 2025. Table 9-6 shows summarizes the system
improvements required in the 1070 Zone to meet future demands between the years 2010 and
2025. The future improvements for the 1070 Zone are expected to occur during 2010 and 2015.

Table 9-6
Future System Improvementsfor the 1070 Zone
System Components 2010 2015 2020 2025
Supply — Weélls none none none none
Storage — Tanks (1) 2.50 mg tank none none none
Boosters — Pumps none (1) 1.3mgd none none
Digtribution —Major Pipelines 3,200 If, 16-in none none none

9.2.2.1 Supply Improvements

No additional wells are required to meet the demands of the 1070 Zone in the years between
2010 and 2025. Under the current assumptions, from which the demand projections were based,
there is not aforeseeable need for additional wells in this zone (see Table 5-6, Section 5).

9.2.2.2 Storage Improvements

Table 9-7 shows that the 1070 Zone requires approximately an additional 2.5 mg of storage
capacity in 2010, which should be located along Dillon Road between Well27 and the existing
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Valley View Tank. The anticipated location of this future storage facility is shown in Figure 9-2.
This new storage facility is required to meet reliability requirements associated with fire storage,
operational storage, and emergency storage. This tank will be primarily supplied by Well 27, and
should be equipped with an altitude valve to effectively control the filling of the tank.

Table9-7
Storage | mprovements — Future 1070 Zone

. . . 2005
2025 Fire Operational Required : Needed
Year Zone Servicezones MDD Storage+ Emergency Volume AVallabIeVolume Concep_tual
Storage L ocation
(mgd) ~ (mg) Storage(mg) (mg) (o (mo)
2010 1070 VAIYVIW. 406 012 4.06 418 176 24p DeweenWel27&

Two Bunch Valley View Tank

9.2.2.3 Booster Station Improvements

The 1070 Zone an a new in the year 2015. This booster station is described below in Table 9-8.
The location of this boogter station is shown in Figure 9-2. The Future Garnet booster station will
convey water from Well 33 to the Two Bunch tanks (1070 Zone) and service zone.

Table9-8
Booster Station | mprovements— Future 1070 Zone
Flow Head .
Zone  Year Name Calculated Hp Design Hp
(mgd) (ft)
1070 2015 Future Garnet 13 220 59 75

9.2.2.4 Distribution System Improvements

Table 9-9 shows the mgjor pipeline improvements required for the 1070Zone. During 2015,
approximately 400 LF of 6-inch pipeline is required. For future 1070 Zone developments, these
improvements should be considered minimum development standards. Figure 9-2 indicates the
location of the future pipeline improvement projects described in Table 9-11. The Future 1070
Tank Piping isrequired to deliver water to the future 1070 Zone tank. The Future Valley View
Pump Piping near the Valley View tank is intended to increase system pipeline capacity in this
area.

Table9-9
Distribution Improvements— Future 1070 Zone

Zone Year Name Description Size(in) Length (ft)

Future 1070 Tank From new Z1070 tank at Power Line Rd & Karen Ave
1070 2010 Piping to exiging line a Dillon Rd & Karen Ave 16 3,200
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9.2.3 1240 Zone

Table 9-2 shows that the MDD in the 1240 Zone is expected to increase by 50% during the
twenty years between 2005 and 2025. As shown in Table 9-10 below, the only major
improvement required for the 1240 Zone between the years 2010 and 2025 is a 20-in diameter
pipeline. However, this does not mean that other minor system improvements will not be
required for MSWD operation and maintenance program and for serving future developments
within the 1240 Zone.

Table9-10
Future System Improvementsfor the 1240 Zone
System Components 2010 2015 2020 2025
Supply — Weélls none none none none
Storage — Tanks (D) 15mg none none none
Boosters — Pumps none none none none
Digtribution —Magjor Pipelines 12,900 If, 16-in none none none

9.2.3.1 Supply Improvements

No additional wells are required to meet the demands of the 1070 Zone in the years between
2010 and 2025. Under the current assumptions, from which the demand projections were based,
there is not aforeseeable need for additional wells in this zone (see Table 5-6, Section 5).

9.2.3.2 Storage Improvements

Table 9-11 shows that the 1240 Zone requires approximately an additional 1.5 mg of storage
capacity in 2015, which should be located adjacent to the existing Two Bunch tank. The existing
storage capacity of the 1240 Zone is sufficient to meet the demands of the future system.
Table9-11
Storage | mprovements — Future 1240 Zone

2025 Fire OPUYIN Reguire \ B0 Newed
eariZone S senvice zones SMIBDRSIanages e me o oo savolumeSt e, Svdtime L ocation

Mgd) (M) goroaimy ™D ey (MO

Terrace, Quail, 821 012 821 833 713 1.20 Adjacent to existing

2015 1240 periuced overhill & ' ' ' "~ TwoBunch tank

9.2.3.3 Booster Station Improvements

According the hydraulic model of the water distribution system, new booster sations are not
required for the 1240 Zone to meet demands between the years 2010 and 2025. The existing Low
Desert View booster station provides sufficient capacity for anticipated future needs (see Section
7 for details regarding this facility).
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9.2.3.4 Distribution System Improvements

Table 9-12 shows the major pipeline improvements required for the 1070Zone. During 2015,
approximately 400 LF of 6-inch pipeline is required. For future 1070 Zone developments, these
improvements should be considered minimum development standards. Figure 9-2 indicates the
location of the future pipeline improvement projects described in Table 9-11. The Future 1070
Tank Piping isrequired to deliver water to the future 1070 Zone tank. The Future Valley View
Pump Piping near the Valley View tank is intended to increase system pipeline capacity in this
area.

Table9-12
Distribution Improvements— Future 1240 Zone

Size

(in)

Zone Year Name Description Length (ft)

71240 connection from Long Canyon Rd & 15th Aveto

1240 2010 Future Piping Hacienda Ave & Two Bunch Palms Trail

20 12,900

9.2.4 1400 Zone

The 1400 Zone is expected to be the fastest growing zone in the entire MSWD water system. As
shown in Table 9-2, the MDD in the 1400 Zone is expected to increase by over five times
(528%) during the twenty-year period between 2005 and 2025. Table 9-13 shows summarizes
the system improvements required in the 1400 Zone to meet future demands between the years
2010 and 2025. The 2010 CIP contains the all of the future system improvements, with the
exception of the future wells required.

Table9-13
Future System Improvementsfor the 1400 Zone
System Components 2010 2015 2020 2025
Supply — Weélls (2) 2,000 gpm (3) 2,000 gpm (2) 1,500 gpm (1) 1,500 gpm
(1) 5.0mg
Storage — Tanks 1) 5.0m none 1) 5.0m
2g () L0mg (1) 50mg (1) 50mg
Boosters — Pumps (2) 0.7 mgd none none none
. 2,6001f, 12-in
Distribution —Magjor Pipelines 23282 :; gi?n 2,800 If, 16-in none none
' ' 2,7001f, 20-in

9.2.4.1 Supply Improvements

Asshown in Table 9-14, approximately eleven (11) additional wells are required to meet the
future demands of the 1400 Zone. For calculation purposes, each of these wells is assumed to
provide between 1,500 gpm and 2,000 gpm. It is expected that the actual numbers will vary
according to the actual capacities of the wellsthat are developed. Figure 9-2 presents conceptual
locations of the future wells described in Table 9-14. In Table 9-14, the future wells are shown
for the 1400 Zone serve only the main body of the zone (1400b), which is not connected to the
other portion of the 1400 Zone (1400a) that has comparatively little demand. During analysis of
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the pressure zones it was determined that it is not practical to connect 1400a with 1400b (see
Table 5-6, Section 5 for calculations).

Table9-14
Future Supply Improvementsfor the 1400 Zone
(Wells) Year Zone Wells Required Reason for Need
n/a 1400a 0 n/a
(2) 2010, (3) 2015, (2) 2020, (1) 2025 1400b 8 Reiability

9.2.4.2 Storage Improvements

Table 9-15 shows the storage improvements required to serve the future 1400 Zone. For 2010
there are two separate storage facilities required to serve the two subsections of the 1400 Zone:
1400a and 1400b. Because the 1400 Zone is not completely inner-connected, separate storage
facilitiesare required to provide sufficient storage to the separate service zones in the 1400 Zone.
The location of these storage facilities is shown in Figure 9-2. Because it is not practical to
connect the 1400 Zone divisions (1400a and 1400b), separate future storage improvement are
required to meet anticipated demands in each portion of the 1400 Zone. For the 1400a Zone, a
1.0 mg storage tank is required, which could be placed adjacent to the existing Overhill Tank. As
required for the 1400b Zone, three 5.0 mg storage tanks could be located near 59/900 proposed
development or along Pierson Road, east of Highway 62.

Table9-15
Storage | mprovements — Future 1400 Zone

. . . 2005
2025 Fire Operational Required " Needed
Year Zone Servicezones MDD Storage+ Emergency Volume Agvzlrlggée Volume CI?SCCZELL:?I
(mgd) (mg) Storage(mg) (mg) 1 (mg)
2010 1400a  Overhill 087 012 0.87 0.99 027  -0.72 gne?(r existing
Annandale, High Near existing
Desert View, tank, and near
2010 1400b Reduced High 1871 012 18.71 18.83 4.15 -14.68 proposed 59/900
Northridge development.

9.2.4.3 Booster Station Improvements

The 1400 Zone requires a booster station in 2010. As shown in Table 9-16, the boogter station
must be at least 50 Hp and deliver 0.5 mgd with a head of 165 ft. This isthe only booster gation
that will likely be required to meet the future demands of the 1400 Zone. Figure 9-2 showsthe
location of the future 1400 Zone booster station. The Future Valley View booster station is
designed to deliver water from the Valley View Tank (1070 Zone) to the Overhill Tank (1400
Zone) and service zone.
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Table9-16
Booster Station I mprovements— Future 1400 Zone
Flow Head .
Zone  Year Name Calculated Hp Design Hp
(mgd) (ft)
1400 2015 Future Vdley View 0.5 345 31 50

9.2.4.4 Distribution System Improvements

During 2010, the 1400 Zone requires seven major pipeline projects. These are summarized
below in Table 9-17. The alignment of these future pipeline improvement projects is shown
Figure 9-2.

Table9-17
Distribution Improvements— Future 1400 Zone
Zone Year Description Size (in) L(irfgth
1400 2010  Connection between HDV tanks and new booster station to exist systm 8 2,100
1400 2010 Connection between new 21400 wells and exigting system 8 7,400
1400 2015 Connection between new 721400 wells and exigting system 12 2,600
1400 2015 Connection between new 21400 wells and exigting system 16 2,800
1400 2015 Connection between new 21400 wells and exigting system 20 2,700
1400 2010 From 8th St & Little Morongo Rd to Terrace tanks & booster station 24 10,100
1400 2010 Terracetanks & booster station and new 21400 tank 24 6,800
1400 2010 Pierson Blvd connection to new 21400 tank 24 4,400
1400 2010 Connection between new 21400 wells and exigting system 24 8,000

9.25 1530 Zone

Asshown in Table 9-2, the 1530 Zone MDD is expected to increase by 73% during the twenty
years between 2005 and 2025. Table 9-18 shows the future improvements for the 1530 Zone.
These include two storage facilities and several major pipeline projects during the 2010 CIP and
the 2015 CIP. The majority of the future improvements for the 1530 Zone are expected to occur
during the 2010 CIP. During the 2015 CIP, one supply facility and one storage facility will also
be required. The most significant of the future improvements for this zone are the distribution
system improvements or major pipelines.
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Table9-18
Future System I mprovementsfor the 1530 Zone
System Components 2010 2015 2020 2025
Supply — Weélls (2) 2,000 gpm (1) 1,500 gpm none none
Storage — Tanks (1) 1.0mg (1) 40mg none none
Boosters — Pumps none none none none
21,600 If, 12-in .

Digtribution —Major Pipelines 19,000 1f, 16-in 222(())% Ilff’ ;(? .|n 2,8001f, 16-in none

19,700 If, 24-in ! -n

9.2.5.1 Supply Improvements

As shown below in Table 9-19, three additional wells are required to meet the future demands of
the 1530 Zone. Each of these two wells is assumed to provide approximately 1,500 gpm. It is
expected that the actual numberswill vary according to the actual capacities of the wellsthat are
developed. Figure 9-2 shows conceptual locations of the future wells (see Table 5-6, Section 5
for calculations).

Table9-19
Future Supply Improvementsfor the 1530 Zone
(Wells) Year Zone Wells Required Reason for Need
(2) 2010, (1) 2015 1530 3 Reliability

9.2.5.2 Storage Improvements

Table 9-20 shows that two storage facilities are required to meet the future demands in the 1530
Zone. The conceptual locations are merely possible locations and may be subject to change.
Figure 9-2 presents the locations for the two required future storage facilities in the 1530 Zone.
Although the existing Redbud tank has an available storage volume of 0.32 mg, it has been
marked for replacement by MSWD and is not counted in the available storage volume shown in
Table 9-20.

Table9-20
Storage | mprovements — Future 1530 Zone

. . . 2005
2025 Fire  Operational + Required Available Needed

Year Zone Servicezones MDD Storage  Emergency Volume Volume Conceptuzl

Storage L ocation
(mgd) (mg) Sorage(mg)  (mg) I (mg)
Mission Lakes,

2015 1530 Gateway, High 6.81  0.12 6.81 6.93 3.25 -3.68 Near 2140

. devel opment
Northridge
2010 1530 Redbud 045 012 0.45 0.57 0 -0.57 Near

' ' ' ' ' existing tank
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9.2.5.3 Booster Station Improvements

Asshown in Table 9-21, an additional booster station is required in the 1530 Zone to meet
system requirements between the year 2010 and 2025. This booster station should have a
minimum capacity of 0.8 mgd. In addition, the Terrace B5/6 Booster Station should be retired as
part of the 2010 CIP. Figure 9-2 shows the location of the future 1530 Zone booster station.

Table9-21
Booster Station | mprovements— Future 1530 Zone
Flow Head .
Zone  Year Name Calculated Hp Design Hp
(mgd) (ft)
1530 2010 High Desert View 0.8 165 23 50

9.2.5.4 Distribution System Improvements

Asshown in Table 9-22, all of the distribution system improvements are required during the
2010 CIP. These pipeline projects are shown in the map presented in Figure 9-2.

Table9-22
Distribution Improvements— Future 1530 Zone

Zone Y ear Description Size (in) L%‘,gth
1530 Connection to fL_Jture development and bypass exist PRV (Y ucca Drive

2010 and VerbenaDrive) 12 2,100
1530 2010 Connection from Mission Lake Blvd & Indian Aveto exist HNR tank 12 15,600
1530 Pi pel_i ne replacement to increase capacity from Mesquite Ave & 5th &t

2010 toexist Terracetanks 12 1,000
1530 2010 Connection between new 21530 wells and existing system 12 2,900
1530 2010 Connection to future 21530 well 16 10,000
1530 2015 Connection to future 21530 well 16 2,600
1530 2020 Connection to future 21530 well 16 2,800
1530 Connection from Mission Lake Blvd & Clubhouse Blvd to exist Mission

2010 Lakestank 16 6,600
1530 2010 Connection between new 21530 wells and existing system 16 2,400
1530 2015 Connection between new 21530 wells and existing system 20 2,800
1530 2010 From Z1530 tank to existing Gateway tank 24 18,200
1530 2010 Connection from Mission Lake Blvd & Indian Aveto exist HNR tank 24 1,500

9.2.6 1630 Zone

Asshown in Table 9-2, the 1630 Zone MDD is expected to increase approximately 2.8 times
(280%) during the next twenty years from 2005 to 2025. Table 9-23 shows the future
improvement required for the 1630 Zone. The system improvements primarily occur during the
2010 CIP. The mgjority of the future improvements are expected to occur during the 2010 CIP.
An additional well will be required during the 2015 CIP.
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Table9-23
Future System I mprovementsfor the 1630 Zone

System Components 2010 2015 2020 2025
Supply — Weélls (1) 1,500 gpm (1) 1,500 gpm none none

() 1.0mg
Storage — Tanks (1) 1.5mg none none none

() 25mg
Boosters — Pumps (1) 1.5mgd none none none
Distribution —Major Pipelines 7,600 If, 12-in none none none

9.2.6.1 Supply Improvements

As shown below in Table 9-24, two additional wells are required to meet the future demands of
the 1630 Zone. For calculation purposes, each of these wells is assumed to provide
approximately 1,500 gpm. It is expected that the actual numbers will vary according to the actual
capacities of the wellsthat are developed. Figure 9-2 shows conceptual locations of the future
wells in this zone (see Table 5-6, Section 5 for calculations). The future 1630 Zone wells will
supply water to the future 1630 Zone storage facilities.

Table9-24
Future Supply Improvementsfor the 1630 Zone
(Wells) Year Zone Wells Required Reason for Need
(1) 2010, (1) 2015 1630b 1 Capacity

9.2.6.2 Storage Improvements
Table 9-25 describes the four storage facilities that are required in the 1630 Zone to meet future
demands. The anticipated locations of these storage facilities are shown in Figure 9-2.

Table9-25
Storage | mprovements — Future 1630 Zone

2005

: 2025 Fire Operational Required : Needed
Year Zone Sze(r;:;e MDD Storage + Emergency Volume Agvilrlggée Volume Cli)zcc:gt(;al
(mgd) (mg) Storage(mg) (mg) (. F  (mg)
2010 1630 Vigta 1.68 0.12 1.68 1.80 0.30 -1.50 Near existing tank
Gateway Future 21630
2010 1630 (old Hydro) 2.36 0.12 2.36 2.48 0 -2.50 Tank
2010 1630 Highland 0.62 0.12 0.62 0.74 0 -1.00  Near existing tank
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9.2.6.3 Booster Station Improvements

As shown in Table 9-26, one booster station is required for the 1630 Zone during 2010. This
booster gation must provide at least 120 ft of head and a flow of 1.5 mgd. Figure 9-2 shows the
probable location of this future booster station. The future High Northridge booster station will
pull water from the High Northridge tank and deliver it to the Future Vista tank (1630 Zone).

Table 9-26
Booster Station | mprovements— Future 1630 Zone

Flow Head .

Zone  Year Name Calculated Hp Design Hp
(mgd) (ft)

1630 2010 New High Northridge 15 120 38 50

9.2.6.4 Distribution System Improvements

As shown in Table 9-27, the future distribution improvements for the 1630 Zone all occur during
2010. Thelocations of these pipeline improvement projects as shown in Figure 9-2.

Table9-27
Distribution Improvements— Future 1630 Zone

Length
(ft)

12 6,900

Zone  Year Description Size (in)

Z1530 tank to 21630 tank; Sierra Blvd and Pierson Blvd to north of
intersection at Diablo Rd and Pierson Blvd.

Connection from exist HNR tank to new HNR booster station and the
existing system

1630 2010

1630 2010 12 700

9.2.7 1800 Zone

Table 9-28 shows the system improvements required for the 1800 Zone. The majority of these
improvements are expected to occur during 2010 and 2015. The 1800 Zoneis primarily a new
pressure zone that will be created as growth increases beyond the extents of the existing system.
Asshown in Table 9-27, the future 1800 Zone does not contain alarge service zone.
Consequently, the demand in the zone will likely be lower than the other zones. The three wells
shown in the 1800 Zone also provide supply capacity to the 1975 Zone and the 2155 Zone.

Table9-28
Future System Improvementsfor the 1800 Zone

System Components 2010 2015 2020 2025
Supply — Weélls none (1) 1,500 gpm (1) 1,500 gpm (1) 1,500 gpm

Storage — Tanks none () 1.0mg none none

Boosters — Pumps none (1) 7.5mgd none none

o o 8,300 1f, 8-in
Distribution —Magjor Pipelines none . none none
19,200 If, 20-in
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9.2.7.1 Supply Improvements

As shown in Table 9-29, one additional well during 2025 is required to meet the future demands
of the 1800 Zone. The probable location of this future well is shown in Figure 9-2 (see Table 5-6,
Section 5 for calculations). These three wells also provide supply capacity to the 1975 Zone and
the 2155 Zone.

Table9-29
Future Supply Improvementsfor the 1800 Zone
(Wells) Year Zone Wells Required Reason for Need
(1) 2015, (1) 2020, (1) 2025 1800 3 Capacity

9.2.7.2 Storage Improvements

There are two sorage facilities that are required to meet the future demands in the 1800 Zone.
These are described below in Table 9-30. Figure 9-2 shows the location of these two future
storage improvement projects.

Table9-30
Storage | mprovements — Future 1800 Zone
Service 2025 Fire Operational + Required sza?loaile Needed Conceptual
Year Zone Zones MDD Storage Emergency Volume Storage Volume Leesilen
(mgd) (mg) Storage(mg) (mg) . F (mo)
2015 1800 devg‘ggrﬁmt 083 012 0.83 0.95 0 1.00 gljggg‘g eﬁ{ 3487

9.2.7.3 Booster Station Improvements

According the hydraulic model of the water distribution system, new booster sations are not
required for the 1800 Zone to meet demands between the years 2010 and 2025.

9.2.7.4 Distribution System Improvements

Two major pipeline projects are required to meet the needs of the 1800 Zone. These
improvements are outlined below in Table 9-31. The alignment of these pipeline improvement
projects is shown in Figure 9-2. The 11,535 LF of 16-inch pipeline is designed to connect the
future 1800 Zone storage tank with the future 1630 Zone tank.

Table9-31
Distribution Improvements— Future 1800 Zone

Zone Y ear Description Size (in) L ength (ft)
1800 2015 From 21800 tank to 21630 tank 8 8,300
1800 2015 Connection from 21800 wells and Z1800 tank 20 19,200
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9.2.8 1975 Zone

Table 9-32 shows the system improvements required for the 1975 Zone, which primarily occur
during 2020. The majority of these improvements are expected to occur as part of the 2020 CIP.
The supply capacity for this zone is provided by well shown in the future 1800 Zone.

Table9-32
Future System I mprovementsfor the 1975 Zone
System Components 2010 2015 2020 2025
Supply — Weélls none none none none
Storage — Tanks none none () 20mg none
Boosters — Pumps none none (1) 3.5mgd none
Distribution —Major Pipelines none none 8,200 If, 12-in none

9.2.8.1 Supply Improvements

The supply capacity for the future 1975 Zone will be provided by the wells associated with the
future 1800 Zone. Booster gations will deliver water to the 1975 Zone. The conceptual locations
of the future wells ares shown in Figure 9-2 (see Table 5-6, Section 5 for caculations).

9.2.8.2 Storage Improvements

As shown in Table 9-33, the 1975 Zone only requires one new storage facility (2.0 mg) during
2020. The location of this storage facility is shown in Figure 9-2.

Table 9-33
Storage | mprovements — Future 1975 Zone
Srrviiea 2025 Fire Operational Required sza?loaile Needed Conceptual
Year Zone Zones MDD Storage + Emergency Volume Storage Volume Leesilen
(mgd) (mg) Storage(mg) (mg) " (mg)
2020 1975 dwg‘ggrﬁmt 166 012 1.66 1.78 0 178 gle\\//v ;g{;&‘;‘f 3487

9.2.8.3 Booster Station Improvements
The 1975 Zone requires a single booster station during 2020. This booster station is described
below in Table 9-34. Figure 9-2 shows the location of this future booster sation.

Table9-34
Booster Station | mprovements— Future 1975 Zone

Fl H .
Zone  Year Name o ead Calculated Hp Design Hp

(mgd) (ft)
1975 2020  Future Development 35 200 152 175
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9.2.8.4 Distribution System Improvements

As shown in Table 9-35, there is one major pipeline required for the 1975 Zone during 2020. The
alignment of this future pipeline improvement project is shown in Figure 9-2.

Table9-35
Distribution Improvements— Future 1975 Zone

Zone Y ear Description Size (in) Length (ft)
1975 2020 From Z1800 tank to Z1975 tank 12 8,200

9.29 2155 7Zone

Table 9-36 shows the system improvements required for the 1975 Zone, which exclusively occur
during 2025. The future improvements for the 1975 Zone are expected to occur as part of the
2025 CIP.

Table 9-36
Future System I mprovements for the 2155 Zone
System Components 2010 2015 2020 2025
Supply — Weélls none none none none
Storage — Tanks none none none none
Boosters — Pumps none none none (1) 3.5mgd
Distribution —Major Pipelines none none none 2001f, 16-in

9.29.1 Supply Improvements

The supply capacity for the future 2155 Zone will be provided by the wells associated with the
future 1800 Zone. Booster gations will deliver water to the 2155 Zone. The conceptual location
of the future wells are shown in Figure 9-2 (see Table 5-6, Section 5 for caculations).

9.2.9.2 Storage Improvements

As shown in Table 9-37, the 2155 Zone is conceptually designed to be supplies from booster
stations. However, a volume of 1.2 mg isrequired in 2025 to meet operational, emergency, and
fire flow storage standards. Figure 9-2 shows the expected location of the future storage facilities
inthe 2155 Zone.

Table 9-37
Storage | mprovements — Future 2155 Zone
Srrviiea 2025 Fire Operational Required sza?loaile Needed Conceptual
Year Zone Zones MDD Storage + Emergency Volume Storage Volume LocZ'?ion
(mgd) (mg) Storage(mg) (mg) o (Mg)
na 2155 dwg‘ggrﬁmt 166 012 1.66 1.78 000 178 b”ég;g":gt%
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9.2.9.3 Booster Station Improvements

One boogter station is required to meet the future demands of the 2155 Zone. As shown in Table
9-38, this booster station must pump at least 3.5 mgd at a head of 200 ft. Figure 9-2 showsthe
location of the future booster sation for the 2155 Zone.

Table9-38
Booster Station | mprovements— Future 2155 Zone

Flow Head .
Zone Y ear Name Calculated H Design H
(mgd) (ft) P annp
2155 2025 Future Devel opment 35 200 152 175

9.2.9.4 Distribution System Improvements

As shown in Table 9-39, there is one major pipeline required for the 2155 Zone during 2025. The
alignment of this future pipeline improvement project is shown in Figure 9-2.

Table 9-39
Distribution Improvements— Future 2155 Zone

Zone Y ear Description Size (in) Length (ft)
2155 2025 From Z1975 tank to Z2155 booster station 16 200

9.2.10 Cottonwood Zone

Table 9-40 shows the system improvements required for the Cottonwood Zone. The future
improvements for the Cottonwood Zone are expected to occur prior to 2010.

Table 9-40
Future System I mprovements for the Cottonwood Zone
System Components 2010 2015 2020 2025
Supply — Weélls (1) 1,500 gpm none none none
Storage — Tanks () 1.0mg none none none
Boosters — Pumps (1) 2.2mgd none none none
Distribution —Magjor Pipelines none none 3,500 If, 20-in none

9.2.10.1  Supply Improvements

Asshown in Table 9-41, the future demands of the Cottonwood Zone require one additional well
with an approximate capacity of 1,500 gpm. The conceptual location of this future well is shown
in Figure 9-2 (see Table 5-6, Section 5 for calculations).
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Table9-41
Supply Improvements—Futur e Cottonwood Zone
(Wells) Year Zone Wells Required Reason for Need
(1) 2010 2155 1 Capacity

9.2.10.2 Storage Improvements

As shown in Table 9-42, the Cottonwood Zone is conceptually designed to be supplies from
booster stations. However, avolume of 1.0 mg is required during 2010 to meet operational,
emergency, and fire flow storage sandards. Figure 9-2 shows the expected location of the future
storage facilities in the Cottonwood Zone. Although the existing Cottonwood storage facility has
a capacity of 0.28 mg, it is scheduled to be replaced, and is not include in the available storage
volume in Table 9-43.

Table 9-42
Storage | mprovements — Future Cottonwood Zone
Srrilea 2025 Fire Operational Required sza?loaile Needed Conceptual
Year Zone Zones MDD Storage + Emergency Volume Storage Volume Leesilen
(mgd) (mg) Storage(mg) (mg) " (mg)
2010 1630-C dwg‘ggrﬁmt 048 0.2 0.48 0.60 0 0.60 eﬁ;\i‘i{?ﬁgg;ﬁ_

9.2.10.3 Booster Station Improvements

Asshown in Table 9-43, an emergency booster pump station is required by MSWD to permit
deliver water from the Cottonwood Zone to the Woodridge Zone during an emergency. This
booster station may need to deliver approximately 1,500 gpm.
Table9-43
Booster Station Improvements— Future Cottonwood Zone

Flow Head .
Zone Y ear Name Design H
(mgd) (ft) S

1600-C 2010 Emergency Booster 2.2 250 200

9.2.10.4 Distribution System Improvements

As shown in Table 9-44, afuture 20-in diameter pipeline (approximately 3,500 If) is required to
connect the Cottonwood Zone with the Woodridge Zone to provide a means to moving water
between the two zone during an emergency. These two zones will be separated by normally
closed valves.
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Table9-44
Distribution Improvements — Futur e Cottonwood Zone
Zone Year Name L ocation From To Size(in) Length (ft)
1630-C 2020 Interconnection Between zones Cottonwood Zone Woodridge Zone 20 3,500

9.2.11 Woodridge Zone

Table 9-45 shows the system improvements required for the Cottonwood Zone, which
exclusively occur during 2025. The future improvements for the Cottonwood Zone are expected
to prior to 2010.

Table 9-45
Future System Improvements for the Woodridge Zone
System Components 2010 2015 2020 2025
Supply — Weélls none none none none
Storage — Tanks 0.5mg none none none
Boosters — Pumps none none none none
Distribution —Major Pipelines none none none none

9.2.11.1  Supply Improvements

No major supply improvements are anticipated for the Woodridge Zone between 2005 and 2025.
9.211.2 Storage Improvements

As shown in Table 9-46, the Woodridge Zone is conceptually designed to be supplied by booster
stations. However, a volume of 0.50 mg is required during 2010 to meet operational, emergency,

and fire flow storage standards. Figure 9-2 shows the expected location of the future sorage
facilities in the Woodridge Zone.

Table 9-46
Storage | mprovements— Future Woodridge Zone
Szrvilea 2025 Fire Operational Required sza?loaile Needed Conceptual
Year Zone 7 ones MDD Storage + Emergency Volume Storage Volume L ocation
(mgd) (mg) Storage(mg) (mg) " (mg)
2010 1840-C future 0.25 0.12 0.25 0.37 0.12 0.25 TBD

development

9.2.11.3 Booster Station Improvements

No major booster improvements are anticipated for the Woodridge Zone between 2005 and
2025.
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9.2.11.4 Distribution System Improvements

No major distribution improvements are anticipated for the Woodridge Zone between 2005 and
2025

URS 9-25



SECTIONTEN Financial Plan

10.1 INTRODUCTION

The financial datain this section is based upon conceptual planning (Class 5) and constitutes a
conceptual-level engineer’s estimate of probable costs and should not be used for construction
purposes. Specifically, the estimated capital costs are based on 2005 dollars. These cost estimates
are based on traditional practices of the construction industry. As such, URS does not control the
cost of labor, materials, equipment or a contractor’s method of determined prices and
competitive bidding practices or market conditions. Furthermore, the estimates contained herein
represent the professional judgment of URS design professionals, using current information
available at the time of preparation.

The cost estimates developed in thisreport utilize the American Association of Cost Engineers
International (AAECI) definition for cost estimate classes:

§ Class5: Conceptual Planning

Class 4: Detailed Study or Planning
Class 3: Analysis of Preliminary Design
Class 2: Control or 50-70% Design
Class 1: Final Definition or 100% Design

Each of these estimate classes carries its own level of contingency based upon the level of risk
associated with the corresponding level of project definition. A general definition of contingency
is provided in the AACEI Standard 10S-90:

“Contingency is an amount added to an estimate to allow for unknown items, conditions,
or events that experience shows will likely occur. Typically, estimated using statistical
analysis or judgment based on past project experience. Contingency usually excludes: (1)
major scope changes such as changes in end product specifications, capacities, and
location of the project; (2) extraordinary events such as major strikes and earthquakes; (3)
escalation and currency effects.”

The following is the range of accuracy, which should be provided by each of the five cost
estimate classes as recommended by AACEI:

§ Class5 cost estimates (conceptual) should be between 200% and 50% (+100% to
—50%) of the anticipated bid price.

§ Class4 cost estimates (planning level) should be between 150% and 70% (+50% to -
—30%) of the anticipated bid price.

§ Class 3 cost estimates (preliminary design) should be between 130% and 85% (+30%
to —15%) of the anticipated bid price.

§ Class2 cog estimates (50% to 70% design completion) should be between 120% and
90% (+20% to —10%) of the anticipated bid price.

§ Class1 cog estimates (90% design completion and later-submittals) should be
between 115% and 95% (+15% to —5%) of the anticipated bid price.

w W W W
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In developing engineering estimates of probable cost there may be items, which cannot be
accurately quantified because of lack of detail. The following are recommended minimums
allowances that should be used in the preparation of cost estimates:

§ Conceptual (Class 1) level estimates—40% allowance
Planning (Class 2) level estimates—30% allowance
Preliminary (Class 3) level design estimates—20% allowance
50% design (Class 4) level estimates—15% allowance

w W W W

Final plans and specifications (Class 5) level estimates—10% allowance

10.2 20 YEAR CAPITAL IMPROVEMENT PROGRAM

Cost estimate were developed for four categories of system components. supply, storage,
boogters, and distribution. Supply refers to groundwater production wells; storage refersto
reinforced concrete storage tanks; boostersrefer to booster pump stations; and distribution refers
to pipelines and related appurtenances such as valves.

10.2.1 Production Well Cost

Based upon averages from MSWD well production data, each new well is assumed to produce
1,500 gpm. From recent MSWD projects, the cost to equip each well is estimate to be
approximately $550,000.

10.2.2 Booster Station Cost

MSWD boogter pump station data indicates the recent construction of a 1.54 mgd booster station
cost approximately $418,000, which is roughly $272,000 per mgd capacity of the booster sation.
This cost does not include upsizing of system mains for treatment needs. Cost estimates assume
pad-mounted booster pumps and include associated electrical improvements

10.2.3 Pipeline and Appurtenance Cost

Table 10-1 shows the unit cost data used to develop estimates for future pipeline improvements.
The cost data were obtained from MSWD and include complete installation of the pipeline
according to MSWD standards (i.e. pipe, appurtenances, backfill, excavation, compaction,
cathodic protection).
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Table 10-1
Pipeline Cost Estimate Data
Pipeline Diameter Unit Cost per LF
6-in $80
8-in $100
12-in $120
16-in $160
20-in $200
24-in $240
30-in $300
36-in $360

Source: MSWD

10.2.4 Storage Tank Cost

Table 10-2 shows the unit cost estimate data for post-tensioned wire wrap concrete storage tanks.
These data were obtained from DY K. Asthe tank storage volume increases, the cost per million
gallons of volume decreases. In developing cost esimates the required storage volume was
generally round up to take advantage of the decreasing cost per volume.

Table 10-2
Storage Tank Cost Estimate Data
Tank Capacity (mg) Cost per gallon Estimated Cost

10 $0.96 $960,000

15 $0.79 $1,180,000
2.0 $0.68 $1,360,000
3.0 $0.56 $1,680,000
4.0 $0.50 $2,000,000
5.0 $0.47 $2,350,000
7.0 $0.45 $3,150,000

Note: estimate includes tank structure & standard appurtenances; Source: DY K, 2005

10.2.5 Seismic Retrofits

To improve the system reliability to withstand minor seismic tremors, retrofits of major tanks
and pipeline should be considered annually for the CIP. A approximately $250,000 every five
years for each zone should be budgeted for each zone to complete minor seismic retrofits on
existing facilities to improve the reliability of the MSWD water system. Over the 20-year period
between 2005 and 2025, this would result in approximately $1.0 million in system improvements
for each zone. Thisis merely arough estimate to approximate the minimum funding that should
be considered for seismic retrofits. Further study and analysis is required to develop a more
accurate estimate for budgeting purposes. For example, replacement of existing tanks may be
more economical that attempting to perform seismic retrofits these storage facilities.
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10.2.6 Prioritization of Improvements

Future improvements are categorized according to supply, storage, distribution, booster station,
and seismic components. Well production facilities are given the highest priority, which are
followed by storage facilities, distribution, booster station improvements, and seismic retrofits—
in order of decreasing level of priority.

10.2.7 913 Zone

Table 10-3 shows the cost estimate for the anticipated future improvements (Section 9) required
to serve the 913 Zone. The main improvement project for this zone is a 16-inch pipeline,
approximately 1,220 ft long. This pipeline is required to connect the additional future booster
pumps to the existing system. This project will also require a full replacement of the existing
booster sation manifold pipeline to increase booster station pump capacity.

Table 10-3
913 Zone Cost Estimate for Future | mprovements
Component
Zone Year Category CIP Item Description Quantity Unit Unit Cost  Cost

Project #1: Future Pipeine from Garnet Booster Station to 2913 Tank to 21070
913 2015 Distribution 12-in pipeline 1300 LF $ 120 $ 156,000
Subtotal A $ 156,000
General Contingency (40%) $ 62,400
Subtotal B $ 218,400
Engineering, Legal, Administrative (20%) $ 43,680
Project #1 Total $ 262,080

Grand Total (913 Zone) $ 262,080

10.2.8 1070 Zone

Table 10-4 presents the cost estimates for the future improvements (Section 9) required to meet
the project demands of the 1070 Zone. These improvement projects include storage, distribution,
and booster station components. Prior to 2010, this zone requires 1.5 mg of additional storage
and 3,135 LF of 16-in pipeline. Prior to 2015 a 1.2 mgd booster station, a 0.4 mgd booster
station, and approximately 400 LF of a 6-in pipeline is required to meet projected demands in the
1070 Zone.

According to the demand projection for the 1070 Zone, no supply improvements are required
between 2005 and 2025. The estimated cost for the improvements shown in Table 10-4 is
$4,032,798.

Table 10-4
1070 Zone Cost Estimate for Future I mprovements
Component
Zone Year Category CIP Item Description Quantity Unit Unit Cost Cost
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Table 10-4
1070 Zone Cost Estimate for Future Improvements
Component
Zone Year Category CIP Item Description Quantity Unit Unit Cost Cost

Project #2: Future Tank between Well 27 and Valley View Tank
1070 2010 Storage 2.5 mg storage tank 1 LS $1,600,000%1,600,000
1070 2010 Storage Site Improvements (10% tank cost) 1 LS $160,000 $160,000
1070 2010 Storage  Yard Piping & associated appurtenances (10%) 1 LS $160,000 $160,000
Subtotal A$1,920,000
General Contingency (40%) $768,000
Subtotal B$2,688,000
Engineering, Legal, Administrative (20%) $537,600
Proj ect #2 Total $3,225,600

Project #3: Future pipeline from new Z1070 tank to existing line at Dillon Rd & Karen Ave
1070 2010 Distribution 16-in pipeline, north of Dillon Rd. 3200 LF $160 $512,000
Subtotal A $512,000
General Contingency (40%) $204,800
Subtotal B $716,800
Engineering, Legal, Administrative (20%) $143,360
Project #3 Total $860,160

Project #4: Future Garnet Booster Station
1070 2015 Booster 1.3 mgd capacity 1 LS $353,600 $353,600
Subtotal A $353,600
General Contingency (40%) $141,440
Subtotal B $495,040
Engineering, Legal, Administrative (20%)  $99,008
Project #4 Total $594,048

Grand Total (1070 Zone) $4,679,808

10.2.9 1240 Zone

Based upon water distribution system modeling results, it is anticipated that a 20-in pipeline is
the will be required to serve the 1240 Zone in 2010 (see Table 10-5). Major supply, storage, or
booster improvements are not required to meet the projected future demands for the 1240 Zone
between 2005 and 2025. However, minor improvements will be required to meet the demands of
future developments. Some significant improvements may be required as the actual system
growth occurs and deviates from the assumptions made within the scope of this study.
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Table 10-5
1240 Zone Cost Estimate for Future Improvements
Component
ZoneYear Category CIP Item Description QuantityUnit  Unit Cost Cost
Project #5: Future Pipeline from Hacienda Aveto Quail Road Tank
1240 2010 Distribution 16-in pipeline 12900 LF $ 160$ 2,064,000
Subtotal A $ 2,064,000
General Contingency (40%) $ 825,600
Subtotal B $ 2,889,600
Engineering, Legal, Administrative (20%) $ 577,920
Project #5 Total $ 3,467,520
Project #6: Future Tank adjacent to existing Two Bunch Tank
12402010 Storage 1.5 mg storage tank 1 LS $ 1,180000% 1,180,000
12402010 Storage Site Improvements (10% tank cost) 1 LS $ 118,000 % 118,000
12402010 Storage Yard Piping & associated appurtenances (10%) 1 LS $ 118,000 % 118,000
Subtotal A $ 1,416,000
General Contingency (40%) $ 566,400
Subtotal B $ 1,982,400
Engineering, Legal, Administrative (20%) $ 396,480
Project #6 Total $ 2,378,880
Grand Total (1240 Zone) $5,846,400

10.2.101400 Zone

Table 10-6 shows the future improvements (Section 9) required to meet demands in the 1400
Zone through the year 2025. Before 2010 the 1400 Zone requires various supply, storage,
booster, and distribution improvements. The estimated cost of the improvements shown in Table

10-6 is $25,284,000.

Table 10-6
1400 Zone Cost Estimate for Future I mprovements
Component
Zone Year Category CIP Item Description Quantity Unit Unit Cost Cost
Project #7: Future 21400 Wells
1400 2010  Supply 2,000 gpm wells 2 EA $ 500,000 $ 1,000,000

Subtotal A $ 1,000,000
General Contingency (40%) $ 400,000
Subtotal B $ 1,400,000

Engineering, Legal, Administrative (20%) $

280,000

Project #7 Total $ 1,680,000
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Table 10-6
1400 Zone Cost Estimate for Future Improvements
Component
Zone Year Category CIP Item Description Quantity Unit Unit Cost Cost
Project #8: Future Over hill Tank
1400 2010 Storage 1.0 mg Tank 1 LS $ 960,000 $ 960,000
1400 2010 Storage Site Improvements (10% tank cost) 1 LS $ 96,000% 96,000
1400 2010 Storage Yard Piping & associated appurtenances (10%) 1 LS $ 96,000% 96,000
Subtotal A $ 1,152,000
General Contingency (40%) $ 460,800
Subtotal B $ 1,612,800
Engineering, Legal, Administrative (20%) $ 322,560
Project #8 Total $ 1,935,360
Project #9: Future 21400 Tank-1
1400 2010 Storage 5.0 mg tank 1 LS $2,350,000 $ 2,350,000
1400 2010 Storage Site Improvements (10% tank cost) 1 LS $ 235000% 235,000
1400 2010 Storage Yard Piping & associated appurtenances (10%) 1 LS $ 235000% 235,000
Subtotal A $ 2,820,000
General Contingency (40%) $ 1,128,000
Subtotal B $ 3,948,000
Engineering, Legal, Administrative (20%) $ 789,600
Project #0 Total $ 4,737,600
Project #10: Future Z1400 Tank-2
1400 2015 Storage 5.0 mg tank 1 LS $2,350,000 $ 2,350,000
1400 2015 Storage Site Improvements (10% tank cost) 1 LS $ 235000% 235,000
1400 2015 Storage Yard Piping & associated appurtenances (10%) 1 LS $ 235000% 235,000
Subtotal A $ 2,820,000
General Contingency (40%) $ 1,128,000
Subtotal B $ 3,948,000
Engineering, Legal, Administrative (20%) $ 789,600
Project #10 Total $ 4,737,600
Project #11: Future Z1400 Tank-3
1400 2025 Storage 5.0 mg tank 1 LS $2,350,000 $ 2,350,000
1400 2025 Storage Site Improvements (10% tank cost) 1 LS $ 235000% 235,000
1400 2025 Storage Yard Piping & associated appurtenances (10%) 1 LS $ 235000% 235,000
Subtotal A $ 2,820,000
General Contingency (40%) $ 1,128,000
Subtotal B $ 3,948,000
Engineering, Legal, Administrative (20%) $ 789,600
Project #11 Total $ 4,737,600
Project #12: Future High Desert View Booster Station
1400 2010 Booster 0.7 mgd capacity 1 LS $ 190,400 $ 190,400
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Table 10-6
1400 Zone Cost Estimate for Future Improvements
Component
Zone Year Category CIP Item Description Quantity Unit Unit Cost Cost
Subtotal A $ 190,400
General Contingency (40%) $ 76,160
Subtotal B $ 266,560
Engineering, Legal, Administrative (20%) $ 53,312
Project #12 Total $ 319,872
Project #13: Future 1400 Zone Wells
1400 2015 Supply 2,000 gpm wells 3 EA $ 550,000% 1,650,000
Subtotal A $ 1,650,000
General Contingency (40%) $ 660,000
Subtotal B $ 2,310,000
Engineering, Legal, Administrative (20%) $ 462,000
Project #13 Total $ 2,772,000
Project #14: Future 1400 Zone Well
1400 2020  Supply 1,500 gpm wells 2 EA $ 550,000% 1,100,000
Subtotal A $ 1,100,000
General Contingency (40%) $ 440,000
Subtotal B $ 1,540,000
Engineering, Legal, Administrative (20%) $ 308,000
Project #14 Total $ 1,848,000
Project #15: Future 1400 Zone Well
1400 2025 Supply 1,500 gpm wells 1 EA $ 550,000% 550,000
Subtotal A $ 550,000
General Contingency (40%) $ 220,000
Subtotal B $ 770,000
Engineering, Legal, Administrative (20%) $ 154,000
Project #15 Total $ 924,000
Project #16: Future pipeline between HDV tanksand new booster station to exist system
1400 2010 Distribution 8-in pipeline 2100 LF $ 100 $ 210,000
Subtotal A $ 210,000
General Contingency (40%) $ 84,000
Subtotal B $ 294,000
Engineering, Legal, Administrative (20%) $ 58,800
Project #16 Total $ 352,800
Project #17: Future pipeline between new Z1400 wellsand existing system
1400 2025 Distribution 8-in pipeline 7400 LF $ 100 $ 740,000
Subtotal A $ 740,000
General Contingency (40%) $ 296,000
Subtotal B $ 1,036,000
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Table 10-6
1400 Zone Cost Estimate for Future Improvements

Component
Zone Year Category CIP Item Description Quantity Unit Unit Cost

Cost

Engineering, Legal, Administrative (20%) $
Project #17 Total $

207,200
1,243,200

Project #18: Future pipeline between new Z1400 wellsand existing system

1400 2015 Distribution 12-in pipeline 2600 LF $ 120 $
1400 2015 Distribution 16-in pipeline 2800 LF $ 160 $
1400 2015 Distribution 20-in pipeline 270 LF $ 200 $
Subtotal A $

General Contingency (40%) $

Subtotal B $

Engineering, Legal, Administrative (20%) $

Project #18 Total $

312,000
448,000
540,000
1,300,000
520,000
1,820,000
364,000
2,184,000

Project #19: Future pipelinefrom 8th St & Little Morongo Rd to Terracetanks& booster station

1400 2010 Distribution 24-in pipeline 10,100 LF $ 240 $
Subtotal A $

General Contingency (40%) $

Subtotal B $

Engineering, Legal, Administrative (20%) $

Project #19 Total $

2,424,000
2,424,000
969,600
3,393,600
678,720
4,072,320

Project #20: Future pipelinefrom Terracetanks & booster station and new Z1400 tank

1400 2010 Distribution 24-in pipeline 6,800 LF $ 240 $
Subtotal A $

General Contingency (40%) $

Subtotal B $

Engineering, Legal, Administrative (20%) $

Project #20 Total $

1,632,000
1,632,000
652,800
2,284,800
456,960
2,741,760

Project #21: Future pipelinefrom Pier son Blvd connection to new 21400 tank

1400 2010 Distribution 24-in pipeline 4400 LF $ 240 $
Subtotal A $

General Contingency (40%) $

Subtotal B $

Engineering, Legal, Administrative (20%) $

Project #21 Total $

1,056,000
1,056,000
422,400
1,478,400
295,680
1,774,080

Project #22: Futur e pipeline between new Z1400 wellsand existing system

1400 2010 Distribution 24-in pipdine 8000 LF $ 240 $
Subtotal A $

General Contingency (40%) $

Subtotal B $

Engineering, Legal, Administrative (20%) $

1,920,000
1,920,000
768,000
2,688,000
537,600
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Table 10-6
1400 Zone Cost Estimate for Future Improvements
Component
Zone Year Category CIP Item Description Quantity Unit Unit Cost Cost

Project #22 Total $ 3,225,600

Grand Total (1400 Zone) $ 39,285,792

10.2.11 1530 Zone

Table 10-7 shows the future improvements (Section 9) required to meet demands in the 1530
Zone through the year 2025. Before 2010 the 1530 Zone requires various supply, storage,
booster, and distribution improvements. The estimated cost of the improvements shown in Table
10-7 is $27,894,000.

Table 10-7
1530 Zone Cost Estimate for Future I mprovements
Component
Zone Year Category CIP Item Description Quantity Unit Unit Cost Cost

Project #23: Future 1530 Zone Well
1530 2010  Supply 2,000 gpm wells 2 EA $ 550,000 $ 1,100,000
Subtotal A $ 1,100,000
General Contingency (40%) $ 440,000
Subtotal B $ 1,540,000
Engineering, Legal, Administrative (20%) $ 308,000
Project #23 Total $ 1,848,000

Project #24: Future Redbud Tank
1530 2010 Storage 1.0 mg storage tank 1 LS $ 960,000 % 960,000
1530 2010 Storage Site Improvements (10% tank cost) 1 LS $ 96,000 $ 96,000
1530 2010 Storage Yard Piping & associated appurtenances (10%) 1 LS $ 96,000 $ 96,000
Subtotal A $ 1,152,000
General Contingency (40%) $ 460,800
Subtotal B $ 1,612,800
Engineering, Legal, Administrative (20%) $ 322,560
Project #24 Total $ 1,935,360

Project #25: Future 1530 Zone Well
1530 2015 Supply 1,500 gpm wells 1 EA $ 550,000 $ 550,000
Subtotal A $ 550,000
General Contingency (40%) $ 220,000
Subtotal B $ 770,000
Engineering, Legal, Administrative (20%) $ 154,000
Project #25 Total $ 924,000
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Table 10-7
1530 Zone Cost Estimate for Future Improvements
Component
Zone Year Category CIP Item Description Quantity Unit Unit Cost Cost
Project #26: Future Tank Near 2140 devel opment
1530 2015 Storage 4.0 mg storage tank 1 LS $2,000,000 $ 2,000,000
1530 2015 Storage Site Improvements (10% tank cost) 1 LS $ 200,000% 200,000

1530 2015 Storage Yard Piping & associated appurtenances (10%) 1 LS $ 200,000$ 200,000
Subtotal A $ 2,400,000

General Contingency (40%) $ 960,000

Subtotal B $ 3,360,000

Engineering, Legal, Administrative (20%) $ 672,000

Project #26 Total $ 4,032,000

Project #27: Futur e pipelineto futur e development and bypass exist PRV (Yucca Drive and Verbena Drive)
1530 2010 Distribution 12-in pipeline 2100 LF $ 120 $ 252,000
Subtotal A $ 252,000
General Contingency (40%) $ 100,800
Subtotal B $ 352,800
Engineering, Legal, Administrative (20%) $ 70,560
Project #27 Total $ 423,360

Project #28: Future pipelinefrom Mission Lake Blvd & Indian Aveto exist HNR tank
1530 2010 Distribution 12-in pipeline 15600 LF $ 120 $ 1,872,000
1530 2010 Distribution 24-in pipdine 1500 LF $ 240 $ 360,000
Subtotal A $ 2,232,000
General Contingency (40%) $ 892,800
Subtotal B $ 3,124,800
Engineering, Legal, Administrative (20%) $ 624,960
Project #28 Total $ 3,749,760

Project #29: Pipeline replacement to increase capacity from Mesquite Ave & 5th St to exist Terrace tanks
1530 2010 Distribution 12-in pipeline 1,000 LF $ 120 $ 120,000
Subtotal A $ 120,000
General Contingency (40%) $ 48,000
Subtotal B $ 168,000
Engineering, Legal, Administrative (20%) $ 33,600
Project #29 Total $ 201,600

Project #30: Future pipeline between new Z1530 wellsand existing system
1530 2010 Distribution 12-in pipeline 2900 LF $ 120 $ 348,000
1530 2010 Distribution 16-in pipeline 2400 LF $ 160 $ 384,000
Subtotal A $ 732,000
General Contingency (40%) $ 292,800
Subtotal B $ 1,024,800
Engineering, Legal, Administrative (20%) $ 204,960
Project #30 Total $ 1,229,760
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Table 10-7
1530 Zone Cost Estimate for Future Improvements
Component
Zone Year Category CIP Item Description Quantity Unit Unit Cost Cost

Project #31: Future pipelineto future 21530 well
1530 2010 Distribution 16-in pipeline 10,000 LF $ 160 $ 1,600,000
Subtotal A $ 1,600,000
General Contingency (40%) $ 640,000
Subtotal B $ 2,240,000
Engineering, Legal, Administrative (20%) $ 448,000
Project #31 Total $ 2,688,000

Project #32: Future pipelineto future 21530 well
1530 2010 Distribution 16-in pipeline 2600 LF $ 160 $ 416,000
Subtotal A $ 416,000
General Contingency (40%) $ 166,400
Subtotal B $ 582,400
Engineering, Legal, Administrative (20%) $ 116,480
Project #32 Total $ 698,880

Project #33: Future pipelineto future 21530 well
1530 2010 Distribution 16-in pipeline 2800 LF $ 160 $ 448,000
Subtotal A $ 448,000
General Contingency (40%) $ 179,200
Subtotal B $ 627,200
Engineering, Legal, Administrative (20%) $ 125,440
Project #33 Total $ 752,640

Project #34: Future pipeline from Mission Lake Blvd & Clubhouse Blvd to exist Mission L akestank
1530 2010 Distribution 16-in pipeline 6,600 LF $ 160 $ 1,056,000
Subtotal A $ 1,056,000
General Contingency (40%) $ 422,400
Subtotal B $ 1,478,400
Engineering, Legal, Administrative (20%) $ 295,680
Project #34 Total $ 1,774,080

Project #35: Future pipeline between new Z1530 wellsand existing system
1530 2010 Distribution 20-in pipdine 2800 LF $ 200 $ 560,000
Subtotal A $ 560,000
General Contingency (40%) $ 224,000
Subtotal B $ 784,000
Engineering, Legal, Administrative (20%) $ 156,800
Project #35 Total $ 940,800

Project #36: Future pipelinefrom Z1530 tank to existing Gateway tank
1530 2010 Distribution 24-in pipdine 18200 LF $ 240 $ 4,368,000
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Table 10-7
1530 Zone Cost Estimate for Future Improvements
Component
Zone Year Category CIP Item Description Quantity Unit Unit Cost Cost

Subtotal A $ 4,368,000

General Contingency (40%) $ 1,747,200

Subtotal B $ 6,115,200

Engineering, Legal, Administrative (20%) $ 1,223,040
Project #36 Total $ 7,338,240

Grand Total (1530 Zone) $ 28,536,480

10.2.12 1630 Zone

Table 10-8 shows the future improvements (Section 9) required to meet demands in the 1630
Zone through the year 2025. Before 2010 the 1630 Zone requires various supply, storage,
booster, and distribution improvements. The estimated cost of the improvements shown in Table
10-8 is $13,982,640.

Table 10-8
1630 Zone Cost Estimate for Future Improvements
Component
Zone Year Category CIP Item Description Quantity Unit Unit Cost Cost

Project #37: Future 21630 Tank Next to Existing Highland Tank
1630 2010 Storage 1.0 mg Tank (1.0 mg red'd) 1 LS $ 960,000 % 960,000
1630 2010 Storage Site Improvements (10% tank cost) 1 LS $ 96,000 $ 96,000
1630 2010 Storage Yard Piping & associated appurtenances (10%) 1 LS $ 96,000 $ 96,000
Subtotal A $ 1,152,000
General Contingency (40%) $ 460,800
Subtotal B $ 1,612,800
Engineering, Legal, Administrative (20%) $ 322,560
Project #37 Total $ 1,935,360

Project #38: Future 1630 Zone Wells
1630 2010  Supply 1,500 gpm wells 1 EA $ 550,000 $ 550,000
Subtotal A $ 550,000
General Contingency (40%) $ 220,000
Subtotal B $ 770,000
Engineering, Legal, Administrative (20%) $ 154,000
Project #38 Total $ 924,000

Project #39: Future Z1630 Tank next to Existing Vista Tank
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Table 10-8
1630 Zone Cost Estimate for Future Improvements
Component
Zone Year Category CIP Item Description Quantity Unit Unit Cost Cost
1630 2010 Storage 1.5mg Tank (1.1 mg red'd) 1 LS $1,180,000 $ 1,180,000
1630 2010 Storage Site Improvements (10% tank cost) 1 LS $ 118,000 $ 118,000

1630 2010 Storage Yard Piping & associated appurtenances (10%) 1 LS $ 118,000 $ 118,000
Subtotal A $ 1,416,000

General Contingency (40%) $ 566,400

Subtotal B $ 1,982,400

Engineering, Legal, Administrative (20%) $ 396,480

Project #39 Total $ 2,378,880

Project #40: Future Z1630 Tank (new development site)
1630 2010 Storage 2.5 mg storage tank 1 LS $1,600,000 $ 1,600,000
1630 2010 Storage Site Improvements (10% tank cost) 1 LS $ 160,000 $ 160,000
1630 2010 Storage Yard Piping & associated appurtenances (10%) 1 LS $ 160,000 $ 160,000
Subtotal A $ 1,920,000
General Contingency (40%) $ 768,000
Subtotal B $ 2,688,000
Engineering, Legal, Administrative (20%) $ 537,600
Project #40 Total $ 3,225,600

Project #41: Future High Northridge Booster Station
1630 2010 Boosters 1.5 mgd capacity 1 LS $ 408,000 $ 408,000
Subtotal A $ 408,000
General Contingency (40%) $ 163,200
Subtotal B $ 571,200
Engineering, Legal, Administrative (20%) $ 114,240
Project #41 Total $ 685,440

Project #42: Future 1630 Zone Wells
1630 2015 Supply 1,500 gpm wells 1 EA $ 550,000 $ 550,000
Subtotal A $ 550,000
General Contingency (40%) $ 220,000
Subtotal B $ 770,000
Engineering, Legal, Administrative (20%) $ 154,000
Project #42 Total $ 924,000

Project #43: Future pipelinefrom Z1530 tank to 21630 tank
1630 2010 Distribution 12-in pipeline 6900 LF $ 120 $ 828,000
Subtotal A $ 828,000
General Contingency (40%) $ 331,200
Subtotal B $ 1,159,200
Engineering, Legal, Administrative (20%) $ 231,840
Project #43 Total $ 1,391,040

URS 10-14



SECTIONTEN Financial Plan

Table 10-8
1630 Zone Cost Estimate for Future Improvements
Component
Zone Year Category CIP Item Description Quantity Unit Unit Cost Cost
Project #44: Future pipelinefrom exist HNR tank tonew HNR booster station and the existing system

1630 2010 Distribution 12-in pipeline 700 LF $ 120 $ 84,000
Subtotal A $ 84,000
General Contingency (40%) $ 33,600
Subtotal B $ 117,600
Engineering, Legal, Administrative (20%) $ 23,520
Project #44Total $ 141,120
Grand Total (1630 Zone) $ 11,605,440

10.2.13 1800 Zone

Table 10-9 shows the future improvements (Section 9) required to meet demands in the 1800

Zone through the year 2025. Before 2015 the 1800 Zone requires various supply, storage,

booster, and distribution improvements. The estimated cost of the improvements shown in Table
10-9is $7,605,024.
Table 10-9
1800 Zone Cost Estimate for Future | mprovements
Component
Zone Year Category CIP Item Description Quantity Unit Unit Cost Cost
Project #45: Future 21800 Tank at NE corner of 3487 devel opment
1800 2015 Storage 1.0 mg storage tank 1 LS $ 960,000 % 960,000
1800 2015 Storage Site Improvements (10% tank cost) 1 LS $ 96,000$% 96,000
1800 2015 Storage Yard Piping & associated appurtenances (10%) 1 LS $ 96,000$% 96,000
Subtotal A $ 1,152,000
General Contingency (40%) $ 460,800
Subtotal B $ 1,612,800
Engineering, Legal, Administrative (20%) $ 322,560
Project #45 Total $ 1,935,360
Project #46: Future Z1800 Booster Station
1800 2015 Boosters 7.5 mgd capacity 1 LS $2,040,000 $ 2,040,000
Subtotal A $ 2,040,000
General Contingency (40%) $ 816,000
Subtotal B $ 2,856,000
Engineering, Legal, Administrative (20%) $ 571,200

Project #46 Total $ 3,427,200

Project #47: Future Pipeline From Z1800 tank to 21630 tank

1800 2015 Distribution 8-in pipeline 8300 LF $ 100 $ 830,000

URS
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Table 10-9
1800 Zone Cost Estimate for Future Improvements
Component
Zone Year Category CIP Item Description Quantity Unit Unit Cost Cost
Subtotal A $ 830,000
General Contingency (40%) $ 332,000
Subtotal B $ 1,162,000
Engineering, Legal, Administrative (20%) $ 232,400
Project #47 Total $ 1,394,400
Project #48: Future 21800 Well (also supplies 1975 Zone and 2155 Zone)
1800 2015 Supply 1,500 gpm wells 1 EA $ 550,000 % 550,000
Subtotal A $ 550,000
General Contingency (40%) $ 220,000
Subtotal B $ 770,000
Engineering, Legal, Administrative (20%) $ 154,000
Project #48 Total $ 924,000
Project #49: Future 21800 Well (also supplies 1975 Zoneand 2155 Zone)
1800 2020  Supply 1,500 gpm wells 1 EA $ 550,000 % 550,000
Subtotal A $ 550,000
General Contingency (40%) $ 220,000
Subtotal B $ 770,000
Engineering, Legal, Administrative (20%) $ 154,000
Project #49 Total $ 924,000
Project #50: Future 21800 Well (also supplies 1975 Zone and 2155 Zone)
1800 2025 Supply 1,500 gpm wells 1 EA $ 550,000 % 550,000
Subtotal A $ 550,000
General Contingency (40%) $ 220,000
Subtotal B $ 770,000
Engineering, Legal, Administrative (20%) $ 154,000
Project #50 Total $ 924,000
Project #51: Future Pipeline from 21800 wells and Z1800 tank
1800 2015 Distribution 20-in pipedine 19200 LF $ 200 $ 3,840,000
Subtotal A $ 3,840,000
General Contingency (40%) $ 1,536,000
Subtotal B $ 5,376,000
Engineering, Legal, Administrative (20%) $ 1,075,200
Project #51 Total $ 6,451,200
Grand Total (1800 Zone) $ 15,980,160
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10.2.14 1975 Zone

Table 10-10 shows the future improvements (Section 9) required to meet demands in the 1975
Zone through the year 2025. Before 2020 the 1975 Zone requires various supply, storage,
booster, and distribution improvements. The estimated cost of the improvements shown in Table
10-10is $5,461,344.

Table 10-10
1975 Zone Cost Estimate for Future I mprovements
Component
Zone Year Category CIP Item Description Quantity Unit Unit Cost Cost

Project #52: Future 21975 Tank
1975 2020 Storage 2.0 mg storage tank 1 LS $1,360,000 $ 1,360,000
Subtotal A $ 1,360,000
General Contingency (40%) $ 544,000
Subtotal B $ 1,904,000
Engineering, Legal, Administrative (20%) $ 380,800
Project #52 Total $ 2,284,800

Project #53: Future Z1975 Booster Station
1975 2020 Booster 3.5 mgd capacity 1 LS $ 952,000 $ 952,000
Subtotal A $ 952,000
General Contingency (40%) $ 380,800
Subtotal B $ 1,332,800
Engineering, Legal, Administrative (20%) $ 266,560
Project #53 Total $ 1,599,360

Project #54: Future Pipeline from Future 21800 Tank to Future 21975 Tank
1975 2020 Distribution 12-in pipeline 8200 LF $ 120 $ 984,000
Subtotal A $ 984,000
General Contingency (40%) $ 393,600
Subtotal B $ 1,377,600
Engineering, Legal, Administrative (20%) $ 275,520
Project #54 Total $ 1,653,120

Grand Total (1975 Zone) $ 5,537,280

10.2.15 2155 Zone

Table 10-11 shows the future improvements (Section 9) required to meet demands in the 2155
Zone through the year 2025. Before 2025 the 2155 Zone requires various supply, booster, and
distribution improvements. The estimated cost of the improvements shown in Table 10-11 is
$3,839,472.
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Table 10-11
2155 Zone Cost Estimate for Future I mprovements

Zone Year Category CIP Item Description Quantity Unit Unit Cost Cost

Project #55: Future Z2155 Booster Station
2155 2025 Booster 3.5 mgd capacity 1 LS $ 952000% 952,000
Subtotal A $ 952,000
General Contingency (40%) $ 380,800
Subtotal B $ 1,332,800
Engineering, Legal, Administrative (20%) $ 266,560
Project #55 Total $ 1,599,360

Project #56: Future pipelinefrom 21975 tank to Z2155 booster station
1630 2025 Distribution 16-in pipeline 200 LF $ 200 $ 40,000
Subtotal A $ 40,000
General Contingency (40%) $ 16,000
Subtotal B $ 56,000
Engineering, Legal, Administrative (20%) $ 11,200
Project #56 Total $ 67,200

Grand Total (2155 Zone) $ 1,666,560

10.2.16 Cottonwood Zone (1630-C)

Table 10-12 shows the improvements required to meet the future demands of the Cottonwood
Zone. It is anticipated that future improvements will primarily consist of adding storage capacity
to the system before the planning year 2010.

Table 10-12
Cottonwood Zone (1630-C) Cost Estimate for Future Improvements
Component
Zone Year Category CIP Item Description Quantity Unit Unit Cost Cost

Project #57: Future Cottonwood Tank
1630-C 2010 Storage 1.0 mg tank capacity 1 LS $ 960,000 % 960,000
1630-C 2010 Storage Site Improvements (10% tank cost) 1 LS $ 96000% 96,000
1630-C 2010 Storage Yard Piping & associated appurtenances (10%) 1 LS $ 96000% 96,000
Subtotal A $ 1,152,000
General Contingency (40%) $ 460,800
Subtotal B $ 1,612,800
Engineering, Legal, Administrative (20%) $ 322,560
Project #57 Total $ 1,935,360

Project #58: Future Cottonwood Tank
1630-C 2010 Distribution Future 20-in Connection with Woodrige System 3,500 LF $ 200 $ 700,000
Subtotal A $ 700,000
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Table 10-12
Cottonwood Zone (1630-C) Cost Estimate for Future Improvements
Component
Zone Year Category CIP Item Description Quantity Unit Unit Cost Cost

General Contingency (40%) $ 280,000

Subtotal B $ 980,000

Engineering, Legal, Administrative (20%) $ 196,000
Project #58 Total $ 1,176,000

Project #59: Future Cottonwood Zone Emer gency Booster for delivery to Woodrige Zone
1630-C 2010 Boosters 2.2 mgd capacity 1 LS $ 598400 % 598,400
Subtotal A $ 598,400
General Contingency (40%) $ 239,360
Subtotal B $ 837,760
Engineering, Legal, Administrative (20%) $ 167,552
Project #59 Total $ 1,005,312

Project #60: Future Cottonwood Zone Well
1630-C 2025  Supply 1,500 gpm wells 1 EA $ 550,000 $ 550,000
Subtotal A $ 550,000
General Contingency (40%) $ 220,000
Subtotal B $ 770,000
Engineering, Legal, Administrative (20%) $ 154,000
Project #60 Total $ 924,000

Grand Total (Cottonwood Zone) $ 5,040,672

10.2.17 Woodridge Zone (1800-W)

Table 10-13 shows the improvements required to meet the future demands of the Woodridge
Zone. These improvements are associated with the increased storage capacity required to meet
future demands in this zone.

Table 10-13
Woodridge Zone (1800-W) Cost Estimate for Future | mprovements
Component
Zone Year Category CIP Item Description Quantity Unit Unit Cost Cost

Project #61: Future Woodrige Tank
1800-w 2010 Storage 0.5 mg storage tank 1 LS $ 600,000 $ 600,000
1800-w 2010 Storage Site Improvements (10% tank cost) 1 LS $ 60000% 60,000
1800-w 2010 Storage Yard Piping & associated appurtenances (10%) 1 LS $ 60000% 60,000
Subtotal A $ 720,000
General Contingency (40%) $ 288,000
Subtotal B $ 1,008,000
Engineering, Legal, Administrative (20%) $ 201,600
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Project #61 Total $ 1,209,600

Grand Total (Woodridge Zone) $ 1,209,600

An interconnection between the Cottonwood Zone and Woodridge Zone is currently being
considered as a means to share water between the two disconnected zones during emergencies.
Thiswould increase the storage and supply reliability in both of these zones. Thiswill require
approximately 3,500 LF of pipeline to connect the two systems. Because the important details
such as alignment and the year for these improvements are not yet determined, this cost estimate
does not include an estimate for this conceptual improvement project.

10.3 SUMMARY

Table 10-14 indicates that the estimated cost of the major improvements required to meet system
demands through year 2025 is approximately $131 million. According to increases in water
demands associated with the High Growth Scenario, a significant portion of the future
improvements will likely be required prior to 2010. In fact, the improvements required to meet
the 2010 system demand will require approximately 56% of the total estimated funding ($73
million) for conceptual future improvements. Roughly 25% of funding is required between 2010
and 2015 ($33 million), 8% of the funding is required between 2015 and 2020 ($11 million), and
10% of the funding is required between 2020 and 2025 ($13 million).

Based upon MSWD prioritization of future improvements, some of the improvementsthat are
required prior to 2010 could be delayed until later. These subjective judgments, which in some
cases are based upon the desired level of reliability, are beyond the scope of this report. The
financial plan in this section and future improvements should be evaluated periodically to
compare the assumptions made in this report with the actual growth and demands of the future
system. By so doing, the MSWD CIP can be adjusted appropriately on an annual basis.

Modeling results indicate that the 1240 Zone does not require major improvements to meet
projected demands through the year 2025. However, minor improvements will be required as the
actual system growth occurs and actual demands deviate from the assumptions made within the
scope of this study.

Table 10-14
Cost Estimate Summary for Future I mprovements

Planning Year / Cost

Zone Category 2010 2015 2020 2025 Subtotal
913 Supply $0 $0 $0 $0 $0
Storage $0 $0 $0 $0 $0
Boosters $0 $0 $0 $0 $0
Distribution $0 $262,080 $0 $0 $262,080
Seismic $250,000 $250,000 $250,000 $250,000 $1,000,000
913 Zone Total $250,000 $512,080 $250,000 $250,000 $1,262,080
1070 Supply $0 $0 $0 $0 $0
Storage $3,225,600 $0 $0 $0 $3,225,600
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Table 10-14
Cost Estimate Summary for Future I mprovements

Planning Year / Cost

Zone Category 2010 2015 2020 2025 Subtotal
Boosters $0 $594,048 $0 $0 $594,048
Distribution $860,160 $0 $0 $0 $860,160
Seismic $250,000 $250,000 $250,000 $250,000 $1,000,000
1070 Zone Total $4,335,760 $844,048 $250,000 $250,000 $5,679,808
1240 Supply $0 $0 $0 $0 $0
Storage $2,378,880 $0 $0 $0 $2,378,880
Boosters $0 $0 $0 $0 $0
Distribution $3,467,520 $0 $0 $0 $3,467,520
Seismic $250,000 $250,000 $250,000 $250,000 $1,000,000
1240 Zone Total $6,096,400 $250,000 $250,000 $250,000 $6,846,400
1400 Supply $1,680,000 $2,772,000 $1,848,000 $924,000 $7,224,000
Storage $6,672,960 $4,737,600 $0 $4,737,600 $16,148,160
Boosters $319,872 $0 $0 $0 $319,872
Distribution ~ $12,166,560 $2,184,000 $0 $1,243,200 $15,593,760
Seismic $250,000 $250,000 $250,000 $250,000 $1,000,000
1400 Zone Total $21,089,392 $9,943,600 $2,098,000 $7,154,800 $40,285,792
1530 Supply $1,848000  $924,000 $0 $0 $2,772,000
Storage $1,935,360 $4,032,000 $0 $0 $5,967,360
Boosters $0 $0 $0 $0 $0
Distribution ~ $19,797,120 $0 $0 $0 $19,797,120
Seismic $250,000 $250,000 $250,000 $250,000 $1,000,000
1530 Zone Total $23,830,480 $5,206,000 $250,000 $250,000 $29,536,480
1630 Supply $924,000 $924,000 $0 $0 $1,848,000
Storage $7,539,840 $0 $0 $0 $7,539,840
Boosters $685,440 $0 $0 $0 $685,440
Distribution $1,532,160 $0 $0 $0 $1,532,160
Seismic $250,000 $250,000 $250,000 $250,000 $1,000,000
1630 Zone Total $10,931,440 $1,174,000 $250,000 $250,000 $12,605,440
1800 Supply $0 $924,000 $924,000 $924,000 $2,772,000
Storage $0 $1,935,360 $0 $0 $1,935,360
Boosters $0 $3,427,200 $0 $0 $3,427,200
Distribution $0 $7,845,600 $0 $0 $7,845,600
Seismic $250,000 $250,000 $250,000 $250,000 $1,000,000
1800 Zone Total $250,000 $14,382,160 $1,174,000 $1,174,000 $16,980,160
1975 Supply $0 $0 $0 $0 $0
Storage $0 $0 $2,284,800 $0 $2,284,800
Boosters $0 $0 $1,599,360 $0 $1,599,360
Distribution $0 $0 $1,653,120 $0 $1,653,120
Seismic $250,000 $250,000 $250,000 $250,000 $1,000,000
1975 Zone Total $250,000 $250,000 $5,787,280 $250,000 $6,537,280
2155 Supply $0 $0 $0 $0 $0
Storage $0 $0 $0 $0 $0
URS 10-21



SECTIONTEN

Financial Plan

Table 10-14
Cost Estimate Summary for Future I mprovements

Planning Year / Cost

Zone Category 2010 2015 2020 2025 Subtotal
Boosters $0 $0 $0 $1,599,360 $1,599,360
Distribution $0 $0 $0 $67,200 $67,200
Seismic $250,000 $250,000 $250,000 $250,000 $1,000,000
2155 Zone Total $250,000 $250,000 $250,000 $1,916,560 $2,666,560
1630-C Supply $0 $0 $0 $924,000 $924,000
Storage $1,935,360 $0 $0 $0 $1,935,360
Boosters $1,005,312 $0 $0 $0 $1,005,312
Distribution $1,176,000 $0 $0 $0 $1,176,000
Seismic $250,000 $250,000 $250,000 $250,000 $1,000,000
1630-C Zone Total $4,366,672 $250,000 $250,000 $1,174,000 $6,040,672
1800-W Supply $0 $0 $0 $0 $0
Storage $1,209,600 $0 $0 $0 $1,209,600
Boosters $0 $0 $0 $0 $0
Distribution $0 $0 $0 $0 $0
Seismic $250,000 $250,000 $250,000 $250,000 $1,000,000
1800-W Zone Total $1,459,600 $250,000 $250,000 $250,000 $2,209,600
GRAND TOTAL $73,109,744  $33,311,888 $11,059,280 $13,169,360 $130,650,272
URS 10-22
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< EPA National Primary Drinking Water Standards

Contaminant MCL or TT1 Potential health effects from Common sources of Public
(mg/L)2 exposure above the MCL contaminant in drinking water | Health Goal
Acrylamide TT8 Nervous system or blood problems; Added to water during zero
sewage/wastewater increased
risk of cancer treatment
Alachlor 0.002 Eye, liver, kidney or spleen problems; Runoff from herbicide used on ZEero
anemia; increased risk of cancer oW Crops
Alpha particles 15 picocuries | Increased risk of cancer Erosion of natural deposits of zero
per Liter certain minerals that are
(pCilL) radioactive and may emit a form
of radiation known as alpha
radiation
Antimony 0.006 Increase in blood cholesterol; decrease in Discharge from petroleum 0.006
blood sugar refineries; fire retardants;
ceramics; electronics; solder
Arsenic 0.010 as of | Skin damage or problems with circulatory Erosion of natural deposits; runoff 0
1/23/06 systems, and may have increased risk of from orchards, runoff from glass &
getting cancer electronics production wastes
Asbestos (fibers >10 7 million Increased risk of developing benign intestinal | Decay of asbestos cement in 7 MFL
micrometers) fibers per polyps water mains; erosion of natural
Liter (MFL) deposits
Atrazine 0.003 Cardiovascular system or reproductive Runoff from herbicide used on 0.003
problems row Crops
Barium 2 Increase in blood pressure Discharge of drilling wastes; 2
discharge from metal refineries;
erosion of natural deposits
Benzene 0.005 Anemia; decrease in blood platelets; Discharge from factories; ZEero
increased risk of cancer leaching from gas storage tanks
and landfills
Benzo(a)pyrene (PAHSs) 0.0002 Reproductive difficulties; increased risk of Leaching from linings of water zero
cancer storage tanks and distribution
lines
Beryllium 0.004 Intestinal lesions Discharge from metal refineries 0.004
and coal-burning factories;
discharge from electrical,
aerospace, and defense
industries
Beta particles and photon 4 millirems | Increased risk of cancer Decay of natural and man-made zero
emitters per year deposits of certain minerals that
are radioactive and may emit
forms of radiation known as
photons and beta radiation
Bromate 0.010 Increased risk of cancer Byproduct of drinking water zero
disinfection
Cadmium 0.005 Kidney damage Corrosion of galvanized pipes; 0.005
erosion of natural deposits;
discharge from metal refineries;
runoff from waste batteries and
paints
Carbofuran 0.04 Problems with blood, nervous system, or Leaching of soil fumigant used on 0.04
reproductive system rice and alfalfa
Carbon tetrachloride 0.005 Liver problems; increased risk of cancer Discharge from chemical plants zero
and other industrial activities
D Chloramines (as Cl9) MRDL=4.01 | Eye/nose irritation; stomach discomfort, Water additive used to control MRDLG=41
anemia microbes
LEGEND

IIl Dinsinfectant 10C
“ Microorganism

Organic Chemical
1
“ Radionuclides

Inorganic Chemical

DBP Disinfection Byproduct



Contaminant MCL or TT1 Potential health effects from Common sources of Public
(mglL)2 exposure above the MCL contaminant in drinking water | Health Goal
Chlordane 0.002 Liver or nervous system problems; increased | Residue of banned termiticide zero
risk of cancer
D Chlorine (as ClI2) MRDL=4.01 | Eye/nose irritation; stomach discomfort Water additive used to control MRDLG=41
microbes
D Chlorine dioxide (as ClO2) MRDL=0.81 | Anemia; infants & young children: nervous Water additive used to control MRDLG=0.81
system effects microbes
Chlorite 1.0 Anemia; infants & young children: nervous Byproduct of drinking water 0.8
system effects disinfection
Chlorobenzene 0.1 Liver or kidney problems Discharge from chemical and 0.1
agricultural chemical factories
Chromium (total) 0.1 Allergic dermatitis Discharge from steel and pulp 0.1
mills; erosion of natural deposits
Copper T Short term exposure: Gastrointestinal Corrosion of household plumbing 1.3
Action distress. Long term exposure: Liver or kidney | systems; erosion of natural
Level = damage. People with Wilson’s Disease deposits
13 should consult their personal doctor if the
amount of copper in their water exceeds the
action level
Cryptosporidium T3 Gastrointestinal illness (e.g., diarrhea, Human and animal fecal waste zero
vomiting, cramps)
Cyanide (as free cyanide) 0.2 Nerve damage or thyroid problems Discharge from steel/metal 0.2
factories; discharge from plastic
and fertilizer factories
2,4-D 0.07 Kidney, liver, or adrenal gland problems Runoff from herbicide used on 0.07
TOW Crops
Dalapon 0.2 Minor kidney changes Runoff from herbicide used on 0.2
rights of way
1,2-Dibromo-3-chloropropa 0.0002 Reproductive difficulties; increased risk of Runoff/leaching from soil zero
ne (DBCP) cancer fumigant used on soybeans,
cotton, pineapples, and orchards
o-Dichlorobenzene 0.6 Liver, kidney, or circulatory system problems | Discharge from industrial 0.6
chemical factories
p-Dichlorobenzene 0.075 Anemia; liver, kidney or spleen damage; Discharge from industrial 0.075
changes in blood chemical factories
1,2-Dichloroethane 0.005 Increased risk of cancer Discharge from industrial Zero
chemical factories
1,1-Dichloroethylene 0.007 Liver problems Discharge from industrial 0.007
chemical factories
cis-1,2-Dichloroethylene 0.07 Liver problems Discharge from industrial 0.07
chemical factories
trans-1,2-Dichloroethylene 0.1 Liver problems Discharge from industrial 0.1
chemical factories
Dichloromethane 0.005 Liver problems; increased risk of cancer Discharge from drug and zero
chemical factories
1,2-Dichloropropane 0.005 Increased risk of cancer Discharge from industrial zero
chemical factories
Di(2-ethylhexyl) adipate 04 Weight loss, live problems, or possible Discharge from chemical 04
reproductive difficulties factories
Di(2-ethylhexyl) phthalate 0.006 Reproductive difficulties; liver problems; Discharge from rubber and zero
increased risk of cancer chemical factories
Dinoseb 0.007 Reproductive difficulties Runoff from herbicide used on 0.007
soybeans and vegetables
Dioxin (2,3,7,8-TCDD) 0.00000003 | Reproductive difficulties; increased risk of Emissions from waste Zero
cancer incineration and other
combustion; discharge from
chemical factories
Diquat 0.02 Cataracts Runoff from herbicide use 0.02
Endothall 0.1 Stomach and intestinal problems Runoff from herbicide use 0.1
LEGEND
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Contaminant MCL or TT1 Potential health effects from Common sources of Public
(mglL)2 exposure above the MCL contaminant in drinking water | Health Goal
Endrin 0.002 Liver problems Residue of banned insecticide 0.002
Epichlorohydrin T8 Increased cancer risk, and over a long period | Discharge from industrial zero
of time, stomach problems chemical factories; an impurity of
some water treatment chemicals
Ethylbenzene 0.7 Liver or kidneys problems Discharge from petroleum 0.7
refineries
Ethylene dibromide 0.00005 Problems with liver, stomach, reproductive Discharge from petroleum ZEero
system, or kidneys; increased risk of cancer | refineries
Fluoride 4.0 Bone disease (pain and tenderness of the Water additive which promotes 4.0
bones); Children may get mottled teeth strong teeth; erosion of natural
deposits; discharge from fertilizer
and aluminum factories
Giardia lamblia TT3 Gastrointestinal illness (e.g., diarrhea, Human and animal fecal waste Zero
vomiting, cramps)
Glyphosate 0.7 Kidney problems; reproductive difficulties Runoff from herbicide use 0.7
Haloacetic acids (HAA5) 0.060 Increased risk of cancer Byproduct of drinking water n/ab
disinfection
Heptachlor 0.0004 Liver damage; increased risk of cancer Residue of banned termiticide zero
Heptachlor epoxide 0.0002 Liver damage; increased risk of cancer Breakdown of heptachlor zero
Heterotrophic plate count T3 HPC has no health effects; it is an analytic HPC measures a range of n/a
(HPC) method used to measure the variety of bacteria that are naturally present
bacteria that are common in water. The lower | in the environment
the concentration of bacteria in drinking
water, the better maintained the water
system is.
Hexachlorobenzene 0.001 Liver or kidney problems; reproductive Discharge from metal refineries zero
difficulties; increased risk of cancer and agricultural chemical
factories
Hexachlorocyclopentadien 0.05 Kidney or stomach problems Discharge from chemical 0.05
e factories
Lead TT7; Infants and children: Delays in physical or Corrosion of household plumbing zero
Action mental development; children could show systems; erosion of natural
Level = slight deficits in attention span and learning deposits
0.015 abilities; Adults: Kidney problems; high blood
pressure
Legionella TT3 Legionnaire’s Disease, a type of pneumonia | Found naturally in water; zero
multiplies in heating systems
Lindane 0.0002 Liver or kidney problems Runoff/leaching from insecticide 0.0002
used on cattle, lumber, gardens
Mercury (inorganic) 0.002 Kidney damage Erosion of natural deposits; 0.002
discharge from refineries and
factories; runoff from landfills and
croplands
Methoxychlor 0.04 Reproductive difficulties Runofflleaching from insecticide 0.04
used on fruits, vegetables, alfalfa,
livestock
Nitrate (measured as 10 Infants below the age of six months who drink | Runoff from fertilizer use; 10
Nitrogen) water containing nitrate in excess of the MCL | leaching from septic tanks,
could become seriously ill and, if untreated, sewage; erosion of natural
may die. Symptoms include shortness of deposits
breath and blue-baby syndrome.
Nitrite (measured as 1 Infants below the age of six months who drink | Runoff from fertilizer use; 1
Nitrogen) water containing nitrite in excess of the MCL | leaching from septic tanks,
could become seriously ill and, if untreated, sewage; erosion of natural
may die. Symptoms include shortness of deposits
breath and blue-baby syndrome.
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Contaminant MCL or TT1 Potential health effects from Common sources of Public
(mglL)2 exposure above the MCL contaminant in drinking water | Health Goal
Oxamyl (Vydate) 0.2 Slight nervous system effects Runoff/leaching from insecticide 0.2
used on apples, potatoes, and
tomatoes
Pentachlorophenol 0.001 Liver or kidney problems; increased cancer Discharge from wood preserving zero
risk factories
Picloram 0.5 Liver problems Herbicide runoff 0.5
Polychlorinated biphenyls 0.0005 Skin changes; thymus gland problems; Runoff from landfills; discharge of zero
(PCBs) immune deficiencies; reproductive or waste chemicals
nervous system difficulties; increased risk of
cancer
Radium 226 and Radium 5 pCilL Increased risk of cancer Erosion of natural deposits zero
228 (combined)
Selenium 0.05 Hair or fingernail loss; numbness in fingers or | Discharge from petroleum 0.05
toes; circulatory problems refineries; erosion of natural
deposits; discharge from mines
Simazine 0.004 Problems with blood Herbicide runoff 0.004
Styrene 01 Liver, kidney, or circulatory system problems | Discharge from rubber and plastic 0.1
factories; leaching from landfills
Tetrachloroethylene 0.005 Liver problems; increased risk of cancer Discharge from factories and dry zero
cleaners
Thallium 0.002 Hair loss; changes in blood; kidney, intestine, | Leaching from ore-processing 0.0005
or liver problems sites; discharge from electronics,
glass, and drug factories
Toluene 1 Nervous system, kidney, or liver problems Discharge from petroleum 1
factories
Total Coliforms (including 5.0%4 Not a health threat in itself; it is used to Coliforms are naturally present in zero
fecal coliform and E. coli) indicate whether other potentially harmful the environment as well as feces;
bacteria may be presentd fecal coliforms and E. coli only
come from human and animal
fecal waste.
Total Trihalomethanes 0.10 Liver, kidney or central nervous system Byproduct of drinking water n/ab
(TTHMs) 0.080 problems; increased risk of cancer disinfection
after
12/31/03
Toxaphene 0.003 Kidney, liver, or thyroid problems; increased | Runoff/leaching from insecticide zero
risk of cancer used on cotton and cattle
2,4,5-TP (Silvex) 0.05 Liver problems Residue of banned herbicide 0.05
1,2,4-Trichlorobenzene 0.07 Changes in adrenal glands Discharge from textile finishing 0.07
factories
1,1,1-Trichloroethane 0.2 Liver, nervous system, or circulatory Discharge from metal degreasing 0.20
problems sites and other factories
1,1,2-Trichloroethane 0.005 Liver, kidney, or immune system problems Discharge from industrial 0.003
chemical factories
Trichloroethylene 0.005 Liver problems; increased risk of cancer Discharge from metal degreasing zero
sites and other factories
Turbidity T3 Turbidity is a measure of the cloudiness of Soil runoff n/a
water. It is used to indicate water quality and
filtration effectiveness (e.g., whether
disease-causing organisms are present).
Higher turbidity levels are often associated
with higher levels of disease-causing
micro-organisms such as viruses, parasites
and some bacteria. These organisms can
cause symptoms such as nausea, cramps,
diarrhea, and associated headaches.
Uranium 30 ug/L Increased risk of cancer, kidney toxicity Erosion of natural deposits zero
as of
12/08/03
IIl Dinsinfectant 10C Inorganic Chemical Organic Chemical
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Contaminant MCL or TT1 Potential health effects from Common sources of Public
(mglL)2 exposure above the MCL contaminant in drinking water | Health Goal

Vinyl chloride 0.002 Increased risk of cancer Leaching from PVC pipes; zero
discharge from plastic factories

Viruses (enteric) T3 Gastrointestinal illness (e.g., diarrhea, Human and animal fecal waste zero

vomiting, cramps)

Xylenes (total) 10 Nervous system damage Discharge from petroleum 10
factories; discharge from
chemical factories

NOTES

Definitions

+ Maximum Contaminant Level Goal (MCLG)—The level of a contaminant in drinking water below which there is no known or expected risk to health. MCLGs allow for a margin of safety and are non-enforceable public health goals.

+ Maximum Contaminant Level (MCL)—The highest level of a contaminant that is allowed in drinking water. MCLs are set as close to MCLGs as feasible using the best available treatment technology and taking cost into
consideration. MCLs are enforceable standards.

+ Maximum Residual Disinfectant Level Goal (MRDLG)—The level of a drinking water disinfectant below which there is no known or expected risk to health. MRDLGs do not reflect the benefits of the use of disinfectants to control
microbial contaminants.

+ Maximum Residual Disinfectant Level (MRDL)—The highest level of a disinfectant allowed in drinking water. There is convincing evidence that addition of a disinfectant is necessary for control of microbial contaminants.

+ Treatment Technique (TT)—A required process intended to reduce the level of a contaminant in drinking water.

2 Units are in milligrams per liter (mg/L) unless otherwise noted. Milligrams per liter are equivalent to parts per million (ppm).
3 EPA’s surface water treatment rules require systems using surface water or ground water under the direct influence of surface water to (1) disinfect their water, and (2) filter their water or meet criteria for avoiding filtration so that the
following contaminants are controlled at the following levels:
+ Cryptosporidium (as of 1/1/02 for systems serving >10,000 and 1/14/05 for systems serving <10,000) 99% removal.
+  Giardia lamblia: 99.9% removal/inactivation
+  Viruses: 99.99% removal/finactivation
+ Legionella: No limit, but EPA believes that if Giardia and viruses are removed/inactivated, Legionella will also be controlled.
+ Turbidity: At no time can turbidity (cloudiness of water) go above 5 nephelolometric turbidity units (NTU); systems that filter must ensure that the turbidity go no higher than 1 NTU (0.5 NTU for conventional or direct filtration) in
at least 95% of the daily samples in any month. As of January 1, 2002, for systems servicing >10,000, and January 14, 2005, for systems servicing <10,000, turbidity may never exceed 1 NTU, and must not exceed 0.3 NTU in
95% of daily samples in any month.
+ HPC: No more than 500 bacterial colonies per milliliter
+ Long Term 1 Enhanced Surface Water Treatment (Effective Date: January 14, 2005); Surface water systems or (GWUDI) systems serving fewer than 10,000 people must comply with the applicable Long Term 1 Enhanced
Surface Water Treatment Rule provisions (e.g. turbidity standards, individual filter monitoring, Cryptosporidium removal requirements, updated watershed control requirements for unfiltered systems).
+ Filter Backwash Recycling: The Filter Backwash Recycling Rule requires systems that recycle to return specific recycle flows through all processes of the system’s existing conventional or direct filtration system or at an alternate
location approved by the state.
4 No more than 5.0% samples total coliform-positive in a month. (For water systems that collect fewer than 40 routine samples per month, no more than one sample can be total coliform-positive per month.) Every sample that has total
coliform must be analyzed for either fecal coliforms or E. coli if two consecutive TC-positive samples, and one is also positive for E. coli fecal coliforms, system has an acute MCL violation.
5 Fecal coliform and E. coli are bacteria whose presence indicates that the water may be contaminated with human or animal wastes. Disease-causing microbes (pathogens) in these wastes can cause diarrhea, cramps, nausea,
headaches, or other symptoms. These pathogens may pose a special health risk for infants, young children, and people with severely compromised immune systems.
6 Although there is no collective MCLG for this contaminant group, there are individual MCLGs for some of the individual contaminants:
+ Haloacetic acids: dichloroacetic acid (zero); trichloroacetic acid (0.3 mg/L)
+ Trihalomethanes: bromodichloromethane (zero); bromoform (zero); dibromochloromethane (0.06 mg/L)
7 Lead and copper are regulated by a Treatment Technique that requires systems to control the corrosiveness of their water. If more than 10% of tap water samples exceed the action level, water systems must take additional steps.
For copper, the action level is 1.3 mg/L, and for lead is 0.015 mg/L.
8 Each water system must certify, in writing, to the state (using third-party or manufacturers certification) that when it uses acrylamide and/or epichlorohydrin to treat water, the combination (or product) of dose and monomer level does
not exceed the levels specified, as follows: Acrylamide = 0.05% dosed at 1 mg/L (or equivalent); Epichlorohydrin = 0.01% dosed at 20 mg/L (or equivalent).
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National Secondary Drinking Water Standards

National Secondary Drinking Water Standards are non-enforceable guidelines regulating contaminants that may cause cosmetic effects (such as skin or
tooth discoloration) or aesthetic effects (such as taste, odor, or color) in drinking water. EPA recommends secondary standards to water systems but does
not require systems to comply. However, states may choose to adopt them as enforceable standards.

Contaminant Secondary Standard
Aluminum 0.05 0 0.2 mg/L
Chloride 250 mg/L
Color 15 (color units)
Copper 1.0 mg/L
Corrosivity noncorrosive
Fluoride 2.0 mg/L
Foaming Agents 0.5 mg/L
Iron 0.3 mg/L
Manganese 0.05 mg/L
Odor 3 threshold odor number
pH 6.5-8.5
Silver 0.10 mg/L
Sulfate 250 mg/L
Total Dissolved Solids 500 mg/L
Zinc 5 mg/L

Office of Water (4606M)
EPA 816-F-03-016
www.epa.gov/safewater
June 2003



MAXIMUM CONTAMINANT LEVELS AND REGULATION DATES
FOR DRINKING WATER CONTAMINANTS
USEPA VS CDHS

SEPTEMBER 2003
USEPA CDHS
MCL MCL
Contaminant (mg/L) Date’ (mg/L) Effective Date
Inorganics
Aluminum 0.05t0 2° 1/91 1 2/25/89
0.2° 9/8/94
Antimony 0.006 7/92 0.006 9/8/94
Arsenic 0.05 eff: 6/24/77 0.05 77
0.01 2001
Asbestos 7 MFL® 1/91 7 MFL® 9/8/94
Barium 1 eff: 6/24/77 1 77
2 1/91
Beryllium 0.004 7/92 0.004 9/8/94
Cadmium 0.010 eff: 6/24/77 0.010 77
0.005 1/91 0.005 9/8/94
Chromium 0.05 eff: 6/24/77 0.05 77
0.1 1/91
Copper 1.3¢ 6/91 1P 77
1.3° 12/11/95
Cyanide 0.2 7/92 0.2 9/8/94
0.15 6/12/03
Fluoride 4 4/86 2 4/98
2° 4/86
Lead 0.05° eff: 6/24/77 0.05° 77
0.015¢ 6/91 0.015¢ 12/11/95
Mercury 0.002 eff: 6/24/77 0.002 77
Nickel Remanded 0.1 9/8/94
Nitrate (as N) 10 eff: 6/24/77 | (as NO3) 45 77
Nitrite (as N) 1 1/91 1 9/8/94
Total Nitrate/Nitrite (as N) 10 1/91 10 9/8/94
Selenium 0.01 eff: 6/24/77 0.01 77
0.05 1/91 0.05 9/8/94
Thallium 0.002 7/92 0.002 9/8/94
Radionuclides
Uranium 30 ug/L 12/7/00 20 pCi/L 1/1/89
Combined radium-226 & 5 pCi/L eff: 6/24/77 5 pCi/L 77
228
Gross Alpha particle activity 15 pCi/L eff: 6/24/77 15 pCi/L 77
Gross Beta particle activity dose of 4 eff: 6/24/77 50 pCi/L" 77
millirem/yr
Strontium-90 8 pCi/L eff: 6/24/77 8 pCi/L’ 77
now covered by
Gross Beta
Tritium 20,000 eff: 6/24/77 20,000 77
pCi/L now covered by pCi/Lf

Federal and State MCLs—Updated 09/12/03

Gross Beta
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CDHS
Contaminant (mg/L) Date® (mg/L) Effective Date
VOCS
Benzene 0.005 6/87 0.001 2/25/89
Carbon Tetrachloride 0.005 6/87 0.0005 4/4/89
1,2-Dichlorobenzene 0.6 1/91 0.6 9/8/94
1,4-Dichlorobenzene 0.075 6/87 0.005 4/4/89
1,1-Dichloroethane - - 0.005 6/24/90
1,2-Dichloroethane 0.005 6/87 0.0005 4/4/89
1,1-Dichloroethylene 0.007 6/87 0.006 2/25/89
cis-1,2-Dichloroethylene 0.07 1/91 0.006 9/8/94
trans-1,2-Dichloroethylene 0.1 1/91 0.01 9/8/94
Dichloromethane 0.005 7/92 0.005 9/8/94
1,3-Dichloropropene - - 0.0005 2/25/89
1,2-Dichloropropane 0.005 1/91 0.005 6/24/90
Ethylbenzene 0.7 1/91 0.68 2/25/89
0.7 9/8/94
0.3 6/12/03
Methyl-tert-butyl ether - - 0.005° 1/7/99
(MTBE) 0.013 5/17/00
Monochlorobenzene 0.1 1/91 0.03 2/25/89
0.07 9/8/94
Styrene 0.1 1/91 0.1 9/8/94
| 1,1,2,2-Tetrachloroethane - - 0.001 2/25/89 ||
| Tetrachloroethylene 0.005 1/91 0.005 5/89 ||
|To|uene 1 1/91 0.15 9/8/94 |
1,2,4 Trichlorobenzene 0.07 7/92 0.07 9/8/94
0.005 6/12/03
1,1,1-Trichloroethane 0.200 6/87 0.200 2/25/89
1,1,2-Trichloroethane 0.005 7/92 0.032 4/4/89
0.005 9/8/94
Trichloroethylene 0.005 6/87 0.005 2/25/89
Trichlorofluoromethane - - 0.15 6/24/90
1,1,2-Trichloro-1,2,2- - - 1.2 6/24/90
Trifluoroethane
Vinyl chloride 0.002 6/87 0.0005 4/4/89
Xylenes 10 1/91 1.750 2/25/89
SOCS
Alachlor 0.002 1/91 0.002 9/8/94
Atrazine 0.003 1/91 0.003 4/5/89
0.001 6/12/03
Bentazon - - 0.018 4/4/89
Benzo(a) Pyrene 0.0002 7/92 0.0002 9/8/94
Carbofuran 0.04 1/91 0.018 6/24/90
Chlordane 0.002 1/91 0.0001 6/24/90
Dalapon 0.2 7/92 0.2 9/8/94
Dibromochloropropane 0.0002 1/91 0.0001 7/26/89
0.0002 5/3/91
Di(2-ethylhexyl)adipate 04 7/92 0.4 9/8/94
Di(2-ethylhexyl)phthalate 0.006 7192 0.004 6/24/90
2,4-D 0.1 eff: 6/24/77 0.1 77
0.07 1/91 0.07 9/8/94
Dinoseb 0.007 7/92 | 0.007 9/8/94
Federal and State MCLs—Updated 09/12/03 Page 2 of 3



USEPA CDHS
MCL MCL
Contaminant (mg/L) Date® (mg/L) Effective Date
Diquat 0.02 7/92 0.02 9/8/94
Endothall 0.1 7/92 0.1 9/8/94
Endrin 0.0002 eff: 6/24/77 0.0002 77
0.002 7/92 0.002 9/8/94
Ethylene Dibromide 0.00005 1/91 0.00002 2/25/89
0.00005 9/8/94
Glyphosate 0.7 7/92 0.7 6/24/90
Heptachlor 0.0004 1/91 0.00001 6/24/90
Heptachlor Epoxide 0.0002 1/91 0.00001 6/24/90
Hexachlorobenzene 0.001 7/92 0.001 9/8/94
Hexachlorocyclopentadiene 0.05 7/92 0.05 9/8/94
Lindane 0.004 eff: 6/24/77 0.004 77
0.0002 1/91 0.0002 9/8/94
Methoxychlor 0.1 eff: 6/24/77 0.1 77
0.04 1/91 0.04 9/8/94
0.03 6/12/03
Molinate - - 0.02 4/4/89
Oxamyl 0.2 7/92 0.2 9/8/94
0.05 6/12/03
Pentachlorophenol 0.001 1/91 0.001 9/8/94
Picloram 0.5 7/92 0.5 9/8/94
Polychlorinated Biphenyls 0.0005 1/91 0.0005 9/8/94
Simazine 0.004 7/92 0.010 4/4/89
0.004 9/8/94
Thiobencarb - - 0.07 4/4/89
0.001° 4/4/89
Toxaphene 0.005 eff: 6/24/77 0.005 77
0.003 1/91 0.003 9/8/94
2,3,7,8-TCDD (Dioxin) 3x10° 7/92 3x10° 9/8/94
2,4,5-TP (Silvex) 0.01 eff: 6/24/77 0.01 77
0.05 1/91 0.05 9/8/94
Disinfection Byproducts
Total trihalomethanes 0.100 11/29/79 0.100 3/14/83
eff: 11/29/83
0.080 eff: 1/1/02 °
Total haloacetic acids 0.060 eff: 1/1/02°
Bromate 0.010 eff: 1/1/02°
Chlorite 1.0 eff: 1/1/02°
Treatment Technique
Acrylamide TT" 1/91 TT" 9/8/94
Epichlorohydrin TT" 1/91 TT" 9/8/94

a. “eff.” indicates the date the MCL took effect

(i.e., published) the MCL.
b. Secondary MCL.

c. MFL = million fibers per liter, with fiber length > 10 microns.
d. Regulatory Action Level; if system exceeds, it must take certain actions such as additional monitoring,
corrosion control studies and treatment, and for lead, a public education program; replaces MCL.

So ™o

Federal and State MCLs—Updated 09/12/03

; any other date provided indicates when USEPA established

The MCL for lead was rescinded with the adoption of the regulatory action level described in footnote d.
MCLs are intended to ensure that exposure above 4 millirem/yr does not occur.
Effective for surface water systems serving more than 10,000 people; effective for all others 1/1/04.
TT = treatment technique, because an MCL is not feasible.
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