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Executive Summary

This report serves as the 2010 update of @ity of Orangés (City) Urban Water
Management Plan (UWMP). The UWMP has been prepamtsistent with the
requirements under Water Code Sections 10610 through 10656 dfribla@ Water
Management Planning Act (Act), which were added by Statute 1983, Chapterah@09,
became effective on January 1, 198%he Act requires "every urban water supplier
providing water fomunicipal purposes to more than 3,000 customers or supplying more
than 3,000 acréeet of water annually to prepare,adopt,and file an UWMP with the
California Department of Water Resources (DWR) every five years. 2010 UWMP
updates are to be adoptegdAugustl, 2011.

Since its passage in 1983, several amendments have been added to the Act. The most
recent changes affecting the 2010 MW include Senate Bill 7 as part of the Seventh
Extraordinary Session (SBxX7-and SB 1087. Water Conservation Act of 2009 or SBx7-

7 enacted in 2009 is the water conservation component of the Delta package. It stemmed
from the Governor’s goal to achieve a 20% statewide reduction in per capita water use by
2020 (20x2020). SBx7 requires each urban retail water supplier to develop urban water
use targets to help meet the 20% goal by 2020 and an interim 10% goal by 2015.

Service Area and Facilities

The City povides water to a population of over 142 ,G8fbughout its32 square mile
service area. The Cityeceives its water from two main sources, the Lower Santa Ana
River Groundwater basin, which is managed by the Orange County Water District
(OCWD) and impaed water from the Municipal Water District of Orange County
(MWDOC). Groundwater is pumped from &aGtive wells located throughout the City,
and imported water is treated at the Diemer Filtration Plant and is delivered to the City
through 8 imported wateonnections.

Water Demand

Based on past average consumpttbe, projectedvater demand for the retail customers
served by the City is approximately 32,700 aeet annually consisting of 11,800 acre

feet of imported water, 19,700 adeet of local goundwater, and 1,200 aefeet of local
treated water. From FY €@ to FY 0910, the City’s water demand has decreased by
5% while population has increased by 4%his illustrates the City’s proactive efforts in
promoting water use efficiency. With iiligence in the promotion of water conservation

as well as financial incentives to customers to retrofit their homes and businesses with
water efficient devices and appliances, the City is only projecting an increase of 13.5% in

City of Orange
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Executive Summary

water demand in the next 25 yea®ven the decreassater demand in FY 020 and
FY 1011, the City will track demand trends and make any necessary revisions to its
water demand projections in the 2015 UWMP update.

With MWDOC'’s assistance the calculation of the City’s base daily per capita use and
water use targetshe City has selected to comply with Optioh of the SBx?7
compliance options The Cityis a member of the Orange County 20x2020 Regional
Alliance formed by MWDOC. This ggonal alliance consists of 2@tail agencies in
Orange County including the cities of Anaheim, Fullerton, and Santa Bnder
Compliance Option 1the City’s 2015 interim water use target is 20G®CD and the
2020 final water use target is 178.9 GPCD

Water Sources and Supply Reliability

The City’s main sources of water supply gmundwater from the.ower Santa Ana
River Groundwater Basin and imported water from Metropolitan through MWDOC.
Today, the City relies on 62% groundwater, 34% imported, and 4% surface water. It is
projected that by 2035, the water supply mix will remain roughly the sahgesources

of imported water supplies include the Colorado River and the State Water Project
(SWP). Metropolitan’s 2010 Integrated Water Resources Plar) (Ipdate describes the
core water resource strategy that will be used to meetsdulice demands (non-
interruptible agricultural and replenishment supplies) at the retail level under all
foreseeable hydrologic conditions from 2015 through 2035.

It is required that every urban water supplier assess the reliability to provide water service
to its customers under normal, dry, and multiple dry water years. Metropolitan’s 2010
RUWMP finds that Metropolitan is able to meet fabrvice demands of its member
agencieswvith existing supplies fron2015 through 2035 during normal years, single dry
year, and multiple dry years. The City is therefore capable of meeting the water demands
of its customers in normal, single dry, and multiple dry years between 2015 and 2035, as
illustrated in Table 44, Table 315, and Table 36, respectively.

Future Water Supply Projects

While the City recognizes the potential uses of recycled water in its community, such as
landscape irrigation, parks, industrial and other uses, thedG&y not have the recycled
water infrastructure to support the use of recycled water. Theeffestiveness analyses

that have been conducted throughout the years regarding recycled water infrastructure
have not shown this resource to be beneficattie City at this time. Therefore, the City
supports, encourages and contributes to the continued development of recycled water and
potential uses throughout the region through the GWRS. At this time, the City does not
have any potential and projectecsi$or recycled water.

City of Orange
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In Orange County, there are three proposed ocean desalination projects that could serve
MWDOC and its member agenciesith additional water supplyThese are the
Huntington Beach Seawater Desalination Project, the South Orangeld2esalination
Project, and the Camp Pendleton Seawater Desalination PiidjecCity has not, on its

own, attempted to investigate seawater desalination dile toostprohibitive economic

and physical impediments. However, the City is participating in the Poseidon Huntington
Beach Seawater Desalination Project.

City of Orange
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1. Introduction

1.1. Urban Water Management Plan Requirements

Water Code Sections 10610 through 10656 ofUhean Water Management Planning
Act (Act), requires "everurban water supplier providing water fmunicipal purposes to
more than 3,000 customers or supplying more than 3,006festrefwater annually to
prepareadopt,and file an UWMP with the California Department of Water Resources
(DWR) every five years2010 UWMP updates are due to DWR by Auglis2011.

This UWMP provides DWR with information on tipeesent and future wategsources

and demands and quides an assessment of the Citygater resource needs.
Specifically, this document will provide wex supply planning for a 2gear planning
period in 5year incrementsThe plan identifies water supplies for existing and projected
demands, quantifies water demands during normal year, singleear, and multiplelry
years, and identifies supply ratility under the three hydrologic conditionshe City's

2010 UWMP update revises the 2005 UWMP. This document includes the following
analysis:

Water Service Area and Facilities

Water Sources and Supplies

Water Use by Customer Type

Demand Management Meass

Water Supply Reliability

Planned Water Supply Projects and Programs
Water Shortage Contingency Plan

Recycled Water

X X X X X X X X

Since its passage in 1983, several amendments have been added to the Act. The most
recent changes affecting the 2010 UWMP include SeBiéit§ as part of the Seventh
Extraordinary Session (SBxX7-and SB 1087. Water Conservation Act of 2009 or SBx7-

7, enacted in 2009, is the water conservation component of the Delta padkadelta
package is a legislativplan comprising four policy bills which establishes a Delta
Stewardship Council, sets an ambitious water conservation policy, ensures better
groundwater monitoring, and provides funds for the State Water Resources Control
Board for increased enforcement of illegal water diversidhstemmed from the
Governor’s goal to achieve a 20% statewide reduction in per capita water @62y
(20x2020) SBx7-7 requires each urban retail water supplier to develop urban water use
targets to help meet the 20% goal by 2020 and an interim 10% goal by 2015. Each urban
retail water supplier must include in its 2010 UWMPs the following information from its
targetsetting process:

City of Orange
2010 Urban Water Management Plan 1-1




Section 1
Introduction

X Baseline daily per capita water use

X 2020 Urban water use target

x 2015 Interim water use target

x Compliance method being ukalong with calculation method and support data
Wholesale water suppliers are required to include an assessment of present and proposed
future measures, programs, and policies that would help achieve the 20 by 2020 goal.

The other recent amendment made to the UWMP Act to be included in the 2010 UWMP
is set forth by SB 1087, Water and Sewer Service Priority for Housing Affordable to
Low-Income Households. SB 1087 requires water and sewer providers to grant priority
for service allocations to proposed deyenents that include low income housing. SB
1087 also requireeetail UWMPs to include projected water use for singied multt

family housing needed for leimcome households.

The sections in this Plan correspond to the outline of the Act, specifically Article 2,
Contents of Plans, Sections 10631, 10632, and 10633. The sequence used for the required
information, however, differs slightly in order to present information in a manner
reflecting the unique characteristics of the Cityater utility. The UWMP Checklisthas

been completed, which identifies the location of Act requirements in this Plan and is
included as Appendix A.

Figure X1 shows the City’'geographic location in Orange Courkgpicted in red.

City of Orange
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Figure 1-1: Regional Location of Urban Water Supplier
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1.2. Agency Overview

The City islocated in Central Orange Courdggdcoveas an area of 28quare miles.The
City was ncorporated in 1888nder the general laws of the State of Califorit is
governed by a fivenember publicly elected City CouncilThe current members of the
City Council are:

Carolyn V. Cavecche, Mayor
Teresa “Tita” Smith, Mayori® Tem
Jon Dumitru, Councilmember
Denis Bilodeau, Councilmember
Fred Whitaker, Councilmember

X X X X X

The preparation of this UWMP was led by Water Division of the City Public Works
Department.The Cityreceives its water from two main sources, the Lower Santa Ana
River Groundwater Bsin, which is managed by the Orange County Water &listri
(OCWD) and imported water from the Municipal Water District of Orange County
(MWDOC). MWDOC is Orange County’s wholesale supplier and is a member agency
of the Metropolitan Water District of Southern California (Metropolitan).

1.3. Service Area and Faciliti es

1.3.1. Orange’s Service Area

The City of Orange’s planning area is 32 square miles with a sphere of influence of 30
square milesfor a total of 62 square mileShe City’'s water service area liasthin the

32 square mile planning arebhe Citys current spére of influence extends east to the
Cleveland National ForesiThe City’s sphere of influence andsaall portion of its
planning area arserved by other water agencieSome development plans for projects
within the Citys east end sphere of influence have also been propd$exte projects
areidentified as the East Orange dantiago Hills Phase Rroject areas andre within

the service area of thevine Ranch Water DistriddRWD).
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Figure 1-2: City of Orange’s Service Area

1.3.2. Orange’s Water Facilities

The City has a water system with origins dating back to the nineteenth ceftoey.
present modern system provides reliable service to a population of over 142,000 within
the service area and is currently comprised of 15 active groundwater wells, 8 connections
to the imported water supply, If@servoirs with a total storage capacity of over 40
million gallons, 16 pumping stations, 450iles of pipelines, and ove85,000 service
connections.
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2. Water Demand

2.1. Overview

Based on past year average consumption, the total projsated demand for theetail
customersserved by the City is approximateB2,700acrefeet annually consisting of
11,800 acrefeet of importedwater, 19,700 acrdeet of local groundwaterand 1,200
acrefeet of localtreatedwater. In the last five years, the City’s water demand has
decreasd by 5% while population hasncreasedby 4%. This illustrates the City's
proactive efforts in promoting water use efficiency. With its diligence in the promotion of
water conservation as well as financial incentives to customers to retrofit their homes and
businesses with water efficient devices and appliances, the City isommécting @
increase of 13.5% in water demandhe next 25 years.

The passage of SBX7 will increase efforts to reduce the use of potable supplies in the
future. This new ha requires all of California’s retail urban water suppliers serving more
than 3,000 AFY or 3,000 service connections to achieve ar@éetion in potable water
demands (from a historical baseline) by 2020. Due tohighly successfulwater
conservation féorts in the past decade, the City on its way twards meetingthe
20x2020requirement. Moreover, the Cjtgs a member of MWDOC, &ésoa part ofthe
Orange Canty 20x2020 Regional Alliance. The Ciptus 28 other retail agencies in
Orange Countyncluding the Cities of Anaheim, Fullerton, and Santa Ana,committed

to reduce the region’s water demand by 2020 through the leadership of MVEBOC
described in more detail in Section 2.4.

This section will explore in detail the City’s current water demands by customer type and
the factors which influence those demands and provide a perspective of its anticipated
future water demands for the next 25 yedrsaddition,to satisfy SBx77 requirements,

this section will provide details of the City’'s $B7 compliance method selection,
baseline water use calculation, and its 2015 and 2020 water use targets.

2.2. Factors Affecting Demand

Water consumption is influenced by many facteosf climate characteristics of a given
hydrologic region, to demograpBicland use characteristics, and economitke key
factors affecting water demand in the City’s service arediaceissed below.

2.2.1. Climate Characteristics

The City is located in Southern California’s coastal plain whiére climate is
charactezed asMediterranearclimate a semiarid environmenwith mild yearround
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temperaturesand moderate rainfallThe service area’s average temperature ranges from
58F in December and January to F4h August. The average annual rainfall is 14
inches and the av&ge Evapotranspiration (BY is 49.6 inches.The average EJ is

almost 50 inches per yeavhich is four times the annual average rainfdlhis translates

into a high demand for landscape irrigation for homes, commercial properties, parks, and
golf courses.Moreover, a region with low rainfall like Southern California is also more
prone to droughts.

Table 2-1: Climate Characteristics

Jan 2.18 2.76 55.5
Feb 2.49 3.09 56.9
Mar 3.67 2.23 58.6
Apr 471 1.04 61.5
May 5.18 0.25 64.6
Jun 5.87 0.06 68.0
Jul 6.29 0.01 72.2
Aug 6.17 0.06 73.2
Sep 4.57 0.23 71.6
Oct 3.66 048 67.0
Nov 2.59 1.27 60.8
Dec 2.25 2.30 56.2
Annual 00XO0T iTX9 0iX6

[1] CIMIS Station #75, Irvine, Californitom October 1987 to Present

[2] Western Regional Climate Cent&anta Ana Fire Station, California 4/1/1906 to 12/31/28i@rage
Total Precipitation

[3] Western Regional Climate Cent&anta Ana Fire Station, California 4/1/1906 to 12/31/28i@rage
Temperature

The sourcsof the City’s imported water supplies, which include the State Water Project
and Colorado RiveAqueduct,are alsoinfluenced by variableveather conditions in
Northern California and along the Colorado Rivgoth regions have recently suffered
multi-year drought conditions and record low rainfallhich directly impact demands

and available supplies to Southern California.
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2.2.2. Demographics

Based on 2010 U.S. Census date Citys 2010 Water Service Area population is
130,323. The population within the City’s service area is expected to increa88d%y
in the next 25 yearsTable 22 shows the population projections for the n2&tyears
Future water demands are expected to increase at a lower rate%f 13.5

Table 2-2: Population — Current and Projected

City of Orangé&ervice
Area Population

130,325%" | 136,70% | 141,094 | 148,709 | 156,125 | 173,215

[1] The 2010 population is based on 2010 U.S. Census data, adjusted to reflect the Water Service Area.

[2] The 2035 population is based on the City’s 2010 General Plan “likely build out” population projection,
adjusted to reflect the Water Service Area. For purposes of this document, build out is assumed to occur in
2035.

[3] The fiveyear growth projectios are based on the proportion of growth projected by the California
State University at Fullerton, Center for Demographic Research (2010 data), adjusted to reflect the 2010
and 2035 population described above.

Note: Table 2 shows population within the City of Orange’s water service area only. It does not include
all population within the City boundaries.

2.2.3. Land Use

The other prominent factor which affects water supply planning is landTuse City is

fully developed with the exception of small unincorporagtainds (which are within the
City’s water service area) and the eastern sphere(at@ah is outside of the City’s
water service area)Major pending development projectsthin the City’s water service
areaare listed below and are currently in various stages of the planning and approval
process:

x Del Rio Development Residential development consisting of a maximum of 716
single family dwelling units (DU) over approximately 54 gross acrebhe
proposed housing development is about 95% contplete

x The Block of Orange Expansiorn The expansion would involve construction of
105,000 SF retail, impacting a total area of approximately 8.4 acres.

X University of California, Irvinee Medical Center Expansion- The Medical
Center covers an area of approately 33 acresThe proposed project will allow
for an increase of development from approximately 910,365 SF, 391 hospital

!Note: The City’s population is 136,416 based on 2010 U.S. Census data. Since small portions of the City
are served by other water agencies, this number has been adjusted downward to réflertBervice
Area.
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beds, and 1,590 parking spaces to approximately 1,902,049 SF sifeon-
facilities, 527 hospital beds, and 4,200 parking spaces in two phases.

St. Joseph Hospital Expansion/RenovatienSt. Joseph Hospital is proposing to
add 600,000 square feet of new hospital/medical faciliti@he projectis
currently under construction.

Rio_Santiago— The proposed project contains approximately 110 acres. There
are 460 residential units proposed over 30 acres of a combination of Senior Living
and attached/detached Townhomes or single faméiached homes. The
remaining 80 acres has been proposed as passive and active recreation and open
space.

Ridgeline Equestrian _Estates- A proposal to construct 39 singlamily
dwellings on 39 minimum &cre size lots, a ride in only area, and to provide
trails within and around the tract.

Santa Fe Depot Specific |IBn_Update (SEDSPU)- The proposed SFDSPU
project area is 101.6 acres. Zoning proposed by the SFDSPU include low density
single family (26 units/acre) and medium density residential 245dnits/acre),
mixed used, industrial, commercial, and public in$tbn. The majority of the
SFDSPU area is developed with a mixture of residential, commercial, industrial,
and institutional uses. Under the proposed SFDSPU, the cusestwould be
reorganized and would yield up to 740,234 square feet and 506 residential units.
Children’s Hospital _of Orange County Master Plan_(CHOC) This
development program will be accomplished in three phases. Phase 1, the
construction of the CHOC South Tower, is expected to be completed by 2012.
Approximately, 332,422 gross sqadeet of the South Tower would be finished

out and88 new beds would be added. Phase 2 includes construction to finish out
approximately 54,283 gross square feet of floor area constructed as shell space in
phase 1. At the completion of phase 3, whilni 2020, the overall number of
beds would total 404.

Orange Center Expansior This project is located in the western part of the City
adjacent to the Santa Ana Freeway with approximately 7 acres lot size. It consists
of the following components to beomstructed in phases depending on market
demand for office space:

Phase 1 — 175,000 square feet Office Building, 8 levels with surface parking

Phase 2 150,000 square feet Office Building, 5 levels, parking structure, and
8,000 square feet retail

Phase 3- 150,000 square feet Office Building, 9 levels, and second parking
structure.
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In addition to the above listed projects, land use changes and growth are expected due to
in-fill development that may take place on vacant lands within the City’s watereservic
area.Additional land use changes and growth are expected to occur as a result of adaptive
re-use and redevelopment of alreatBvelopedoroperties within the City’s urban core.

The City’'s 2010 General Plan identifies a “likely boild” development prejction
(projected to occur in the pe2035 timeframe, and adjusted to reflect the Water Service
Area) as follows:

Table 2-3: Buildout Development Projection

. . Non-Residential .
Dwelling Units A E & Population
Existing Conditions 43,1211 35,000,000? 130,325"
General Plan 59 824 70,001,000 173,212
Buildout

[1] 2010 Census Data, adjusted to reflect the Water Service Area.
[2] 2010 General Plan Final EIR, Tablel3
[3] 2010 General Plamable LU-2, adjusted to reflect the Water Service Area.

2.3. Water Use by Customer Type

An agency’s water consumption by type of use or by customer class is key to developing
anagency’s water use profile which identifies when, where, and how much watedjs us
and by whom within aagency’s service aredn turn, acomprehensive water use profile

is critical to the assessmeutt prior conservation efforts as well as to the development of
future conservation programs.

This section provides an overview of the City’s water consumption by customer type in
2005 and 2010, as well as projections for 2015 to 2035. The customer classes are
categorized as follows: singldamily residential, multlamily residential,
commercial/industrial/institutional (CIl), dedicated landscape, and agriculture. Other
water uses including sales to other agencies andevamue water are also discussed in

this section.

2.3.1. Overview

The City hagnaintained approximatel¥4,700customer connections its potable water
distribution systensince 2005. The City is expected to maintain the same numbers of
connections through to 203fnce the water service area is considered fully developed,
except for small infill projects All connections in the Citgre metered.

Sixty-six (66) percentf the City’'s water demand is residential. Commerdralystrial
institutional (Cll)usesincluding dedicated landscape consuthe remaining thirtyfour
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(34) percentof the Citys water supply. The gricultural secto represents 0.4% of the
City’'s total demand.

Tables 24 and 25 provide a summary of the City’s past, current, and projected water use
by customer class and the number of water service customers by sector yaafive-
increments from 2005 through to 2035.

Table 2-4: Past, Current and Projected Service Accounts by Water Use Sector

2005 | 28,222 | 2,886 3,704 ToUbil
2010 | 28,923 | 2,958 3,796 ifUoqgo
2015 | 31,309 | 3,202 4,109 TouUoii
2020 | 31,869 | 3,259 4,183 Included in ClI TOUTi
2025 | 32,148 | 3,287 4,219 iouonn
Timi 32,348 | 3,308 4,246 ToUdI
TiTA | 32,491 | 3,323 4,264 0iUiI6|0

Table 2-5: Past, Curre nt and Projected Water Demand by Water Use Sector

2005 | 16,114 | 5,156 10,313 484 162 iTUiTo
2010 | 15,287 | 4,892 9,783 459 152 TTURYT
2015 | 15,414 | 4,933 9,864 463 153 iU o6
2020 | 14,138 | 4,524 9,048 425 141 ToUTD D
2025 | 14,901 | 4,769 9,536 447 148 UG
Ti11 | 15,645 | 5,007 10,012 470 156 ifuUTda
TiiA | 17,357 | 5,554 11,108 521 173 ioU&

[1] Projected demand based on service area population multipti@ésterim goal of daily water use per
capita in 2015.
[2] Projected demand based service area population multiplidny ultimate goal of daily water use per
capita in 2020.

2.3.2. Residential

Residential water use accounts for halthe Citys water demands.The single family
residential sector accounts for approximatel5hd multifamily residential accounts
for 16% of the total water demandTlhe remaining demands are attributablehi® non-
residential sector anaatersystem losseslt is important to note thatater consumption
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by the residential sector is projected to remain at @6bugh the 25rear planning
horizon.

2.3.3. Non-Residential

In 2010 nonresidential demancepresenB4% of the overall demand and is expected to
remain so through 2035. The City has a mix of @és (markets, restaurants, etc.),
public entities (such as schools, fire stations and gowamhwifices), office complexes,
light industrial, warehouses and facilities serving the publibemands from large
landscaped areasich as parks and golf courses are expected to remain at arowfd 2%
the City’s total water demarfdr the next 25 years. Demarfdsem the agricultural sector
are projected to remain at 0.4% of total demand.

2.3.4. Other Water Uses
The City has no other water use sector beyond residential, Cll, and agriculture.

2.3.4.1. Sales to Other Agencies
The City does nosell water to other agencies.

2.3.4.2. Non-Revenue Water

Nonrevenue water is defined by the International Water Association (IWA) as the
difference between distribution systems input volume (i.e. production) and billed
authorized consumption.Non-revenue water consists of three components: unbilled
authorized consumption (e.g. hydrant flushing, fire fighting, and Haoffwvater from

well startups), real losses (e.g. leakage in mains and service lines), and apparent losses
(unauthorized consumption and metering inaccuracies).

Unaccountedor-water whichoccus due to leaks, hydrant flushing, and miscellaneous
systemlosses account for approximaté&l¥o of the City’s total water use (Table6)-

Table 2-6: Additional Water Uses and Losses (AFY)

Saline Barriers - - - - - - -
Groundwater Recharge - - - - - - -
Conjunctive Use - - - - - - -

Raw Water - - - - - - -
Recycled Water - - - - - - -
Unaccountedor System Losses - 2,281 | 2,374 | 2,405 | 2,434 | 2,457 | 2,452
Total - TUTOf TUTOPTUOSIRTUBTOTUORGTUORT
City of Orange
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2.4. SBx7-7 Requirements

2.4.1. Overview

SBx7-7, which became effective on February 3, 2010, is the water conservation
component to the Delta legislative package. It seeks to implement f@owarnor
Arnold Schwarzenegger’'s 2008 water use reduction goals to achieve a 20% statewide
reduction in urban gr capita water use by December 31, 2020. As discussed above, the
bill requires each urban retail water supplier to develop urban water use targets to help
meet the 20% goal by 2020 and an interim 10% goal by 2015. The bill establishes
methods for urban tail water suppliers to determine targets to help eachiwater
reduction targets. Aetail watersupplier must select one of four compliance options. A
retail agency may choose to comply wBx7-7 as an individual agenay as a region

in collaboration with other water suppliers. Under the regional compliance option, the
retail water supplier still has to report the water use target for its individual service area.
The bill also includes reporting requirements in the 2@005, and 2020 UWMPs. An
agency that does not comply with SBX7requirement will not be eligible for water
related grant, or loan, from the state on and after July 16, 2016. However, if an agency
that is not in compliance documents a plan and obtains funding approval to come into
compliance then could become eligible for grants or loans.

2.4.2. SBx7-7 Compliance Options
Overview

DWR has established four compliance options for urban retail water suppliers to choose
from. Each supplier is required to adopt one of the follovidang options to omply with
SBX7-7 requirements:

X Option 1requires a simple 20%eduction from the baseliney 2020 and 10
percent by 2015.
X Option 2employs a budgditased approach by requiring an agency to achieve a
performance standard based on three metrics
o0 Residential indoor water use of 55 GPCD
0 Landscape water use commiserate with Model Landscape Ordinance
0 10 percent reduction in baseline Cll water use
X Option 3is to achieve 95% of the applicable state hydrologic region target as set
forth in the State’s 20x2020 Water Conservation Plan.
x Option 4 requires the subtraction of Total Savings from the Base GPCD:
o Total Savings includes indoor residential savings, meter savings, ClII
savings, and landscape and water loss savings.
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Orange’s Compliance Option Selection

With MWDOC's assistance in the calculation of the City’s base daily per capita use and
water use targets, the City has selected to comply with Option 1

While each retail agency is required to choose a compliance option in 2010, DWR allows
for the agency to change its compliance option in 20This will allow the City to
determine its water use targets for Compliance OpRoend 4 as it anticipates more data

to be available for targealculatiors in the future.

2.4.3. Regional Alliance

Retail agencies can choose meet the SBx7 targets on theiown or several retail
agencies may form a regional alliance and meet the water use targets as a region. The
benefit for an agency that joins a regional alliance is that it has multiple means of meeting
compliance.The Cityis a member of the Orange County 20x2020 Regional Alliance
formed by MWDOC. This regnal alliance consists of 2®tail agencies in Orange
County including the cities of Anaheim, Fullerton, and Santa Aas,described in
MWDOC’s 2010 RUWMP The Regional Alliane Weighted 2015 target is 174 GPCD

and 2020 target is 157 GPCD.

2.4.4. Baseline Water Use

The first step to calculating an agency’s water use targets is to determine its base daily
per capita water use (baseline water us&his baseline water use is essentially the
agency’s gross water use divided by its service area population, reported in gallons per
capita per day (GPCD).The baseline water use is calculated as a continuoyedO
average during a period which ends no earlier than December 31, 2004 and no later than
December 31, 2010Agencies that useecycled water comprising0 pecent or more of

2008 retail water delivery can use up to aygar average for the calculation.

Recycled water use represeméss than 10% of the City’s retail delivery in 2008;
therefore, a 1§ear instead of a 1gear rolling average was calculated.he City’'s
baseline water use is 223.7 GPQ@ich was based otine 10year periodrom July 1,
1995 toJune 30, 2005.

Tables2-7 and 28 provide the base period ranges used to calculate the baseline water use
for the City as well as the service area population and annual water use dathicbm

the base daily per capita water use was derigata provided in Table-Z wasused to
calcuate the continuous 1¢ear average baseline GPCD. Moreover, regardless of the
compliance method adopted by the City, it will need to meet a minimum water use target
of 5% reduction from a five year baseline as calculated in TaBl&Ricethe City is an
OCWD agency, the City’'s gross water use includes deductions for indirect potable
recycled water use from the Groundwater Replenishment System (GWRS) and Water
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Factory 21(no longer in service after 200janaged by OCWND. The calculations for the
gross watr use are described in MWDOC'’s 2010 RUWMP.

Table 2-7: Base Daily per Capita Water Use — 10 year range

Highest Available Baseline [1] Beginning Ending \
10 Year Avg July 1, 1995 June 30, 2005
Fiscal Year . : Gross Water Use Daily Per Capita Water
Ending Service Area Population (gallons per day) Use

1996 119,085 27,283,968 229
1997 121,257 28,704,409 237
1998 123,622 25,976,072 210
1999 125,983 29,032,255 230
2000 128,512 30,809,560 240
2001 130,942 29,153,807 223
2002 132,561 29,610,380 223
2003 133,109 28,418,640 213
2004 135,008 29,937,246 222
2005 135,597 28,376,842 209

Base Daily Per Capita Water Use: 223.7

[1] The most recent year in base period must end no earlier than December 31, 2004, and no
later than December 31, 2010. The base period cannot exceed 10 years unless at least 10
percent of 2008 retail deliveries were met with recycled water.

Table 2-8: Base Daily per Capita Water Use — 5-year range

Highest Available Baseline [2] Beginning Ending \
5 Year Avg July 1, 2003 June 30, 2008
Fiscal Year Servi lati Gross Water Use Daily Per Capita Water
Ending ervice Area Population (gallons per day) Use

2004 135,008 29,937,246 222
2005 135,597 28,376,842 209
2006 135,793 28,290,626 208
2007 135,997 30,813,071 227
2008 138,573 30,466,289 220

Base Daily Per Capita Water Use: 217.2

[2] The base period must end no earlier than December 31, 2007, and no later than December
31, 2010.

2.4.5. SBx7-7 Water Use Targets

Under Compliance Option 1, the simple 2@8duction from the baselinthe City’s2015
interim water use target is 201GPCD and the 2020 final water use target is 178.9
GPCD as summarized in Table®
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Table 2-9: Preferred Compliance Option and Water Use Targets

Baseline \ 2015 Target
Option 1 - Simple 20% Reduction 223.7 201.3 178.9

2.4.6. Water Use Reduction Plan

The City is a member agency of MWDOC and a member of the Orange County 20x2020
Regional Alliance comprising 29 retail urban water suppliers in Orange County. The
Orange County 20x2020 Regional Alliance was created to allow local water suppliers to
meet their 20% by 2020 reduction targets under SBenia regional basis through the
successful implementation of regiande programs.

The Orange County 20x2020 Regional Alliance will achieve its water use reduction by
building on the existing collaboration between Metropolitan, MWDOC and the local
agencies in Orangéounty. MWDOC as a regional wholesale water provider implements
many of the urban water conservation Best Management Practices (BMPs) on behalf its
member agencies. MWDOC’s conservation measures are detailed in MWDOC'’s
RUWMP Section 4, and Metropolitan’s conservation measures detailed in Metropolitan’s
2010 RUWMP Section 3.4.

Additionally, Metropolitan in collaboration with MWDOC and other Metropolitan
member agencies is in the process of developing a Long Term ConservatiérvRieim,
seeks an aggressiwater use efficiency target in order to achieve a 20% reduction in per
capita water use by 2020 for the entire Metropolitan service area.

Metropolitan Long Term Conservation Plan

Metropolitan’s Long Term Conservation Plan will build on Metropolitarraditional
programs of incentives, education and broad outreach while developing a new vision of water
use efficiency by altering the public’'s perspective on water through market transformation.
The overreaching goals of the Long Term Conservation Plaasdmlows:

x Achieve the 2010 IRP conservation targeThe target for new water savings
through conservation is a regional per capita use of 159 gallons per day in 2015
and 141 gallons per day in 2020.

x Pursue innovation that will advance water conseovati

x Transform the public’'s value of water within this regiorA-higher value on
water within this region can lead to a conservation ethic that results in permanent

2 Metropolitan Water District of Southern California Long Term Conservation Plan Working Draft Version
6 (November 30, 2010)
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change in water use behavior, earlier adoption of new water saving technologies,
and transition towards climatgpropriate landscapes.

Achieving these goals requires the use of integrated strategies that leverage the
opportunities within this region. It requires regional collaboration and sustained support
for a comprehensive, mulflearprogram. It requires a commitment to pursue behavioral
changes and innovation in technologies that evolve the market for water efficient devices
and services. It requires strategic, focused implementation approaches that build from
broadbased traditiongbrograms. It requires that research be conducted to provide the
basis for decisions. Lastly, it requires the support of local leaders to communicate a new
value standard for water within this region. Metropolitan and its member agencies will
implementthe five strategies through a traditional program, a market acceleration
program, and legislation and regulation. The five strategies include:

X Use catalysts for market transformation. Metropolitan and member agencies
will pursue market transformation to affect the market and consumer choices for
water efficient devices and services.

x Encourage action through outreach and education. Metropolitan and member
agencies will provide outreach, educational workshops, and training classes
through a range of media and formats which are essential to changing public
perceptions of the value of water.

x Develop regional technical capability. Metropolitan and member agencies will
conduct research, facilitate information sharing, and/or provide technical
assistance to mdmer agencies and retail agencies to develop technical
capabilities within the region for water budgeting, advanced metering
infrastructure, ordinances, retail rate structures, and other conservation measures.

X Build strategic alliances. Metropolitan and member agencies will form strategic
alliances with partners to leverage resources, opportunities and existing
momentum that support market transformation.

X Advance water efficiency standards. Metropolitan and member agencies will
work to advance water efficiency codes and standards to increase efficiency and
reduce water waste.

Successful market transformation requires the integrated use of all five strategies. It is
implemented through three complementary programs: traditional andtraadeteration
programs, and legislation and regulation. When used together, these approaches can be
catalytic and transform markets.

Traditional Program: A traditional program of incentives, outreach, education, and
training will be used to provide a foundation of water savings, establish baseline
conditions, provide market data, and help determine devices and services that are primed
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for market acceleration. Implementation may include regional incentive programs, pilot
programs, regional outreach, amsearch for a variety of devices and services.

Market Acceleration Program: A portion of Metropolitan’s resources will be used for
market acceleration of devices and services that have potential for market change.
Metropolitan will use a strategic foctr a specified time period to affect the market for

a particular device or service. Tactics may include strategic outreach to manufacturers,
retailers, contractors, and consumers; enhanced incentives; and collaboration on
implementation.

Legislation and Regulation: Are important tools and often the primary means for
ensuring future water savings from devices and services. Regulation, ordinances and
codes establish conditions that will ensure a minimum level of water efficiency for a
particular device oservice in the future. Markets are dynamic, and the influences on
manufactures, retailers, and consumers are constantly changing. Progress made on
changing consumer preferences a market share of efficient products is protected through
legislation and rgulations requiring a minimum efficiency standard. This benefits both
water agencies and manufactures who invest in bringing \@Hieiency technologies to

the market. Legislation and regulation are also effective exit strategies to discontinue
traditional incentive programs so that resources can be redirected to new technologies and
approaches.

Implementation of the ambined programs, Traditional Market Acceleration—
Legislation and Regulation, will be closely coordinated between Metropolitan, membe
agencies and sudgencies to maximize synergies. An adaptive management approach
will be employed using research, implementation and evaluation to guide decisions on
program activities and intensity.

Periodic Review

A periodic review of conservatiorctions to measure progress towards the water savings
goals will be an integral component of the effort. The review will include work that is
completed or in progress. It will consider factors that have affected the results as well as
the opportunitiesatimprove cost effectiveness and water savings.

2.5. Demand Projections

2.5.1. 25-Year Projections

One of the main objectives of this UWMP is to provide an insight into the City’s future
water demand outlookAs discussed above, currentihe City's total water demdnis
30,573 acrefeet comprising of 62% local groundwater,9%84mported water, and%

local treatedwater. As illustrated in Table-20, the City’s water demand is expected to
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increase by 13.5% in the next 25 years, while population within City limitepiscéed to
increase by 33%.

Table 2-10: Current an d Projected Water Demands (AFY)

MWDOC (Imported Treated 1 17 | 19514 | 9545 | 10125 | 10,690 | 11,991
Full Service (heimt.))

BPP Groundwater 18,856 19,113 | 17,531 | 18,477 | 19,399 | 21,522
Local Treated Water 1,200 1,200 1,200 1,200 1,200 1,200
Total TTUAGT TiUOTG TOUTHOTOUOGITTIUTOPD ToUGHT

The City’'s25-year demand projections for imported water shawhable 211 are based

on the projections provided by the Ctty MWDOC. As the regional wholesale supplier

of Orange County, MWDOC works in collaboration with each of its member agencies as
well as with Metropolitan, its wholesaler, to develop demand projections for imported
water.

Table 2-11: Orange’s Demand Projections Provided to Wholesale Suppliers (AFY)

MWDOC 10,514 9,545 10,125 | 10,690 | 11,991

2.5.2. Low Income Household Projections

One significant change to the UWMP Act since 2005 is the requirement for retail water
suppliers to include water use projections for skigtaily and multifamily residential
housing needed for lower income and affordable households. This requiremeagssto

the retail suppliers in complying with Section 65589.7 of the Government Code that
suppliers grant a priority for the provision of service to housing units affordable to lower
income households. A lower income household is defined as a housetmihg) &% of

the County of Orange median income or less.

In order to identify the planned lower income housing projects within its service area,
DWR? recommends that retail suppliers may rely on Regional Housing Needs
Assessment (RHNA) or Regional Housing Needs Plan information developed by the

® California Department of Water Resources, Guidebook to Assist Urban Water Suppliers to Prepare a 2010
UWMP, Fnal (March 2011)
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local council of governments, the California Department of Housing and Community
Development.

The RHNA is an assessment process performed periodically as part of Housing Element
and General Plan updates at thealotevel. Regional Council of Governments in
California are required by the State Housing Element Law enacted in 1980 to determine
the existing and projected regional housing needs for persons at all income levels. The
RHNA quantifies the need for housing by income group within each jurisdiction during
specific planning periods. The RHNA is used in land use planning, to prioritize local
resource allocation and to help decide how to address existing and future housing needs.
The RHNA consists of two measurents: 1) existing need for housing, and 2) future
need for housing.

The current RHNA planning period is January 1, 2006 to June 30, 2014 completed by the
Southern California Association of Governments (SCAG) in 2007. The next RHNA
which will cover the planing period of January 1, 2011 to September 30, 2021 is not
expected to be completed until fall of 2012; therefore, the 2007 RHNA will be used for
the purpose of this 2010 UWMP.

Based on the 2007 Final Regional Housing Need Allocation*Ptae total RHNA
allocation (i.e. new housing production) for the 2006 to 2014 period is 5,079 units. Of
that total, the projected housing need for low and very low income households (hereafter
referred to as lovincome) in the City of Orange is 1,086 units and 887 units respectively
(or 17.5% and 21.4%f the total RHNA allocatiojrespectively or 38.9% combined)

Therefore, from inference, it is estimated that approximately 38.9% of the projected
water demands within the City’s service area will be for houseegled for low income
households. Table 22 provides a breakdown of the projected water needs for low
income single family and multifamily units. The projected water demands shown here
represent 38.9% of the projected water demand by customer typadtefamily and
multifamily categories provided in Table®above. For example, the total single family
residential demand is projected to be 15,ARY in 2015 and 17,35AFY in 2035. The
projected water demands for housing needed for single familynlcowie households are
5,996 and 6,752 AFY for 2015 and 2035, respectively.

* Southern California Association Governments, Final Regional Housing Need Allocation Plan for
Jurisdictions within the Six County SCAG Region (July 2007)
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Table 2-12: Projected Water Demands for Housing Needed for Low Income
Households (AFY)

Total Retail Demand 30,827 | 28,276 | 29,802 | 31,289 | 34,713
Total Residential Demand 20,347 | 18,663 | 19,670 | 20,652 | 22,912
Total Low Income Households Demand 7,915 7,260 7,652 8,033 8,913
SF Residential Demandotal 15,414 | 14,138 | 14,901 | 15,645 | 17,357
SF Residential Demand.ew Income Households 5,996 5,500 5,797 6,086 6,752
MF Residential Demandrotal 4933 | 4,524 | 4,769 5,007 5,554
MF Residential DemandL-ow Income Households| 1,919 1,760 1,855 1,948 2,161
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3. Water Sources and Supp ly Reliability

3.1. Overview

The City’'s main sources of water supply @mundwater from thé.ower Santa Ana
River Graindwater Basin and imported water from Metropolitan through MWDOC.
Today, the City relies on 62% groundwater%@#mported, and 4% surface water. It is
projected that by 2035, the water supply mix will remain roughly the same.

The City works together withthree regional agencies— Metropolitan, MWDOC, and

OCWD to insure a safe and high quality water supply, which will continue to serve the
community in periods of drought and shortage. The sources of imported water supplies
include the Colorado River and the State Water Project (SWP). Metropolitan’s 2010
Integrated Water Resources Plan (IRP) update describes the core water resource strategy
that will be used to meet fullervice demandse(g., noninterruptible agricultural and
replenishment supplies) at thetail level under all foreseeable hydrologic conditions

from 2015 through 2035. The imported water supply numbers shown here represent only
the amount of supplies projected to meet demands and not the full supply capacity.

Local groundwater pumped fromeCity’s wells is managed by tt@CWD. The Lower

Santa Ana River Groundwater Basin is not adjudicated. In any given year, the amount of
water which eaclOCWD groundwateproducer is allowed to pump out of thadh is

based on the basin production percentage (BPP) established by O®&/DCWD sets

the percentage of groundwater that an agency can pump based on their total potable water
demand. The BPP fluctuates year by year but it is set uniformly for all groundwater
producers. Historically, BPP has ggau between approximately 60% to 80% depending
on groundwater conditions, weather patterns, availability of recharge water supplies,
seawater intrusion consensus along the coast, availability of imported water supplies,
degree to utilize the Basin needsbmrefilled and relateBasin management objectives.

For 2010/11, the BPP was set at 62 perceAs illustrated in Figure 4, the BPP is
assumed to remain at the conservative 62% level for the next 25 yEss.emaining
demand is projected to be ntbtough imported water from Metropolitan/MWDOC and
through a mall portion of locally treatedater.

®> The BPP was changed by OCWD in late April 2@h@ effective July 2010 became §&cent.

City of Orange
2010 Urban Water Management Plan 3-1




Section 3
Water Sources and Supply Reliability

100% 1,200 1,200 1,200 1,200 1,200 1,200
90%

80%

70% 19,694 21,028 21,304 21,562 21,767 21,718
60%

50%

40%

30%

20% 11,807 11,688 11,858 12,016 12,141 12,111
10%

0%

2010 2015 2020 2025 2030 2035
&le o0z E v ]
B MWDOC BPP Groundwater  Local Treated Water

[1] Totals add up to 100%
Figure 3-1: Current and Projected Water Supplies (AFY)

The following sections provide a detailed discussion of the<Qitgter sources as well
as projections to the Citgy future water supply portfolio for the next 25 years
Additionally, the City’s projected supply and demand under various hydrological
conditions are compared to determine the Gtyupply reliability for the 25 year
planning horizon. This sectiosatisfes the requirements of § 10631 (Bphd (c), and
10635 of the Californi&Vvater Code.

3.2. Imported Water

The City has a number of imported water service connection agreements with MWDOC
whereby MWDOC will delver water to the City as it receives water frivtatropolitanin

the amount requested by the City, subject to Metropoli@ier availability. The Citys
imported water supply sources and their flow capacities are shown on Thblel@w.
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Table 3-1: Imported Water Supply Sources

Metropolitan Water
Distict of Southern
California (Metropolitah

EastOrange County Feeder 0G40 *14.0 20
No. 2 OGA41 (future) '
0G42 14
Allen-McCulloch Pipeline OG67 *22.7 30.0
0OG69 10.0
Orange County Feeder OG3 11.0 *10.0
East O C ty Wat
ast Orange County Water EOCWD 9.0 5.0

District (EOCWD)

Total Imported

*
(Metropolitan) Capacity 51.7 (37,500 AB

SWD1 2.0 2.0
Serrano Water District

SWDB2 1.0 1.0
TotalLocal Supplies 1.66 (200 AFY)

*Note: For determining the total capacity, either the total feeder capacity or the
connection capacity, whichever is less, was utilized.

The City also has entitlements and/or written contracts to receive imported (potable)
water from Metropolitanvia the regimal distribution system located in Orange County,
the components of which are described belothough pipeline capacity rights do not
guarantee the availability of water, per se, they do guarantee the ability to convey water
when it is available tdMetropolitan’s distribution systemTherefore,they operate in
tandem with water entitlements and/or contracts to receumplemental water for
purposes of demonstrating not only water supply reliability, but also physical delivery
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system reliability. All imported water supplies assumed in this document are available to
the City from existing regional infrastructure facilities.

Allen-McCulloch Pipeline— The Allen-McCulloch PipelinglAMP) is the supplemental
source of domestic water from which the City owns specified capacity rights for the
delivery of water. Previously constructed and funded by MWODGtrdpolitan
correctlyowns and operates the AMP.he Citys AMP capacity ownership, expressed
as rate of flow is 22.7 cubic feet per second (cfs) or 16,458f@et per year. The
Agreement for Sale and Purchase of AlMoCulloch Pipeling(AMP Sale Agreement)
amongMetropolitan MWDOC, and certain other identified participants, including the
City, dated July 1, 1994equiresMetropolitanto meet the Citys requests for water
deliveries subject to the availability of water from MetropolitaThe AMP Sale
Agreement further requires Metropolitem augment/increase capacity necessary to meet
the Citys projected ultimate service area water demands, which exlie proposed
East Orange development and other undeveloped lands within the Sglere of
influence. Furthermore, the enumerated capacity is the nominal peaking capacity that can
be exceeded subject to certain peaking penalties.

East Orange County Feeder No. 2Fhe East Orange CotynFeeder #2EOCF#2) is a
pipeline jointly owned by several local agencies and Metropolifdre City has 14 cfs or
10,135 AFYof capacity rights in the EOCF #2.

Orange County Feeder (OQ) — The Cty has a connection capacity of 10 cfs or 7,240
AFY to OG3.

East Orange County Water District A part of the City is located within the boundaries
of the East Orange County Water DistiEOCWND). This particular areas entitled to
capacity rights in the EOCWD systerfihe EOCWD is a wholesale water agency which
is also a member agency of MWDOCQhis part of the City within the EOCWD system
is supplied with imported water via AMP as well as EOCF No.2 froetrdpolitan
sources.

According to EOCWD, theetail agencies within its wholesale service area do not have
individually designated capacity rights but are entitled to share all the capacity owned by
EOCWD in accordance with their needs and requiremeiite Citys 2000 UWMP
states thatthe City ha potential addibnal capacity of up to 4008pm (9.0 cfs)from
EOCWD". Discussions with City staff indicated that the actual physical capacity of the
connection may be able to supply only 5 cfs without improvements such as a new
pumping station. Therefore, this document considers otihe 5.0 cfs capacity being
available from EOCWD source.
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3.2.1. Metropolitan’s 2010 Regional Urban Water Management Plan

Metropolitan’s 2010 Regional Urban Water Management Plan (RUWMP) reports on its
water reliability and identifies projected supplies to meet the-terrg demand within its
service area. It presents Metropolitan’s supply capacities from 2015 through 2035 under
the three hydrologic conditions specified in the Act: singleydrgr, multiple dryyears,

and aerage year.

Colorado River Supplies

Colorado River Aqueduct supplies include supplies that would result from existing and
committed programs and from implementation of the Quantification Settlement
Agreement (QSA) and related agreements to transfer watardgricultural agencies to
urban uses. Based on information from Metropolitan, Colorado River transactions are
potentially available to supply additional water up to the CRA capacity of 1.25 MAF on
an asneeded basis.

State Water Project Supplies

Metropolitan’s State Water Project (SWP) supplies have been impacted in recent years by
restrictions on SWP operations in accordance with the biological opinions of the U.S.
Fish and Wildlife Service and National Marine Fishery Service issued on Decelber 1
2008 and June 4, 2009, respectively. In dry, belownal conditions, Metropolitan has
increased the supplies received from the California Aqueduct by developing flexible
Central Valley/SWP storage and transfer programs. The goal of the storager/transf
programs is to develop additional dygar supplies that can be conveyed through the
available State Banks Pumping Plant capacity to maximize deliveries through the
California Aqueduct during dry hydrologic conditions and regulatory restrictions.

In June 2007, Metropolitan’s Board approved a Delta Action Plan that provides a
framework for staff to pursue actions with other agencies and stakeholders to build a
sustainable Delta and reduce conflicts between water supply conveyance and the
environment. Te Delta action plan aims to prioritize immediate shemA actions to
stabilize the Delta while an ultimate solution is selected, anetennmd steps to maintain

the BayDelta while the longerm solution is implemented.

State and federal resource agencies and various environmental and water user entities are
currently engaged in the development of the Bay Delta Conservation Plan (BDCP),
which is aimed at addressing the basic elements that include the Delta ecosystem
restoration, water supply conveyancendaflood control protection and storage
development. In evaluating the supply capabilities for the 2010 RUWMP, Metropolitan
assumedhat a new Delta conveyance fully operational by 2@2ild return supply
reliability similar to 2005 conditias prior to thesupply restrictions imposed due to the
FederaBiological Opinions.
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Storage

Storage is a major component of Metropolitan’s dry year resource management strategy.
Metropolitan’s likelihood of having adequate supply capability to meet projected
demand, without implementing its Water Supply Allocation Plan (WSAP), is dependent
on its storage resources. In developing the supply capabilities for the 2010 RUWMP,
Metropolitan assumed a simulated median storage level going into each -gédive
incrementdased on the balances of supplies and demands.

Regional Water Supply Reliability

Metropolitan evaluated supply reliability by projecting supply and demand conditions for
the single and multiyear drought cases based on conditions affecting the SWP
(Metropolitan’s largest and most variable supply). For this supply source, the single
driestyear was 1977 and the thrgear dry period was 1991892. Metropolitan’'s
analy®s are illustrated in Tables23 3-3, and 34 which correspond to Metropolitan’s
2010RUWMP'’s Tables 211, 29 and 210, respectively. These tables show that the
Southern California region can provide reliable water supplies not only under normal
conditions but also under both the single driest year and the multiple dry year
hydrologies.
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Table 3-2: Metropolitan Average Year Projected Supply Capability and Demands for 2015
to 2035
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Table 3-3: Metropolitan Single -Dry Year Projected Supply Capability and Demands for
2015 to 2035
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Table 3-4: Metropolitan Multiple -Dry Year Projected Supply Capability and Demands for
2015 to 2035
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3.2.2. Orange’s Imported Water Supply Projections

Based on Metropdin’s supply projections that it will be able to meet full service
demands under all three hydrologic scenarios, MWDOC projbatsit would also be

able to meet the demands of its retail agencies under these cond@difenia Water

Code ®ction 10631 (k) requires the wholesale agency to provide information to the
urban retail water supplier for inclusion in its UWMP that identifies and quantifies the
existing and planned sources of water available from the wholesale agency. -bable 3
indicates the Wwolesaler’s water availability projections by source for the next 25 years as
provided to the City by MWDOC. The water supply projections shown in Tadle
represent the amount of supplies projected to meet demands. They do not represent the
full supply capacity.

Table 3-5: Wholesaler Identified & Quantified Existing and Planned Sources of Water
(AFY)

MWDOC 11,688 11,858 | 12,016 | 12,141 | 12,111

3.3. Groundwater

Local groundwater has been the cheapest and most reliable source of supply for the City.
The City relies on approximately 19,700 27,300acrefeet of groundwater from the
Lower Santa Ana River Groundwater Basin (Basin) each yddms local source of
supply meets about 608% of the City’s total annual demand.

In the effort to maximize local resources, Metropolitan has partnered with OCWD and
MWDOC and its member agencies who are groundwater producers in various programs
to encourage the development of local resourad®n available. Metropolitan’s
Groundwater ReplenishmeRrogram is a program where a groundwater producer may
purchase imported water from Metropolitan at a reduced rate when “surplus” water is
available in lieu of extracting groundwater. This program indirectly replenishes the
Basin by avoiding pumping.

This section providea description of the Lower Santa Ana River Groundwater Basin and
the management measures taken by OCWD to optimize local supply and minimize
overdraft. Moreover, this section provides information on historical groundwater
production as well as a 3kar projection of the City’s groundwater supply.

3.3.1. Lower Santa Ana River Groundwater Basin

The Basin underlies the north half of Orange County beneath broad lowlands. The Basin
covers an area of approximately 350 square miles, bordered by the Coyote and Chino
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Hills to the north, the Santa Ana Moairis to the northeast, the Pacific Ocean to the
southwest, and terminates at the Orange County line to the northwest, where its aquifer
systems continue into the Central Basin of Los Angeles County. The aquifers comprising
this Basin extend over 2,000 fedgep and form a complex series of interconnected sand
and gravel deposits.

OCWD was formed in 1933y a special legislative act of the State of California
Legislature to protect and manage the County's vast, natural, underground water supply
with the bestavailable technology and to defend its water rights to the Orange County
Groundwater BasinThis legislation is found in the State of California Statutes, Water —
Uncodified Acts, Act 5683, as amend&d@ihe Basin is managed by OCWD under the
Act, which functions as a statutorisnposed physical solution. Section 77 of the Act
states that, ‘nothing in this act contained shall be so construed as to affect or impair the
vested right of any person, association or corporation to the use of (vater.

The Basin is managed by OCWD for the benefit of municipal, agricultural and private
groundwater producerd.he Basin meets approximately 60 to 70 percent of the water
supply demand within the boundaries of OCWere are 19 major producers including
cities, water districts, and private wateompanies, extracting water from the Basin
serving a population of approximately 2.55 million.

Groundwater levels are managed within a safg@roperating range to protect the leng
term sustainability of the &in and to protect against land subsideht007, OCWD
established a new methodology for calculating accumulated overdraft and establishing
new full-basin benchmark&Based on OCWD’s 2009 Groundwater Management Plan,
the optimal accumulated overdraft isweéen 100,000 and 434,000 AF. At the top of the
range, OCWD will be able to provide at least three years of drought supply. An
accumulated overdraft condition minimizes the localized high groundwater levels and
increases ability to recharge storm eventsiftbe Santa Ana River. At an accumulated
overdraft of 200,000 AF, the Basin is considered 99.7 percent full. OCWD estimates that
the Basin can safely be operated on a sfeonmh emergency basis with a maximum
accumulated overdraft of approximately 500,830

In an effort to eliminate longerm overdraft conditions, OCWIas developed a
comprehensive computbased groundwater flow model to study and better understand
the Basin’s reaction to pumping and recharge. OCWD manages the Basialtdishing

" Orange County Water District Act, Section 77.

8 MWDOC and Center for Demographics Research (2008)

° TheReport on Evaluation of Orange County Groundwater Basin Storage and Operational Strategy
published in February 2007,
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on an annual basis the appropriate level of groundwater produktiown as the basin
production percentage (BPP) as described below.

3.3.2. Basin Production Percentage

No pumpingrights exist for the Basin. Total pumping from the &sin is managed
through a proces that uses financial incentives to encourage groundwater producers to
pump an aggregate amount of water thatustanable without harming theaBin The
framework for the financial incentives is based on establishing the BPP which is the
percentage oéach Produces’ total water supply that comes from groundwater pumped
from theBasin Groundwater production at or below the BPP is assessaglenishment
assessmentRA). While there is no legal limit as to how much an agency could pump
from the Basin, there is a financial disincentive to pumping above the BPP. Pumping
above the BPP is also assessedsaiibequity asessmenBEA), which is calculated so

that the cost of groundwater production is equal to MWDOC’s melded rate.

The BPP is set uniformly foall Producers by OCWD on an annual basis. The BPP for
the 20082009 water year (July 1, 2008 to June 30, 2009) was established at 69.0. The
overall BPP achieved within OCWD for namigation use in the 20089 water year was
equal to 72.5%The BPPhasrecently been seait 62 percentfor the 20102011 water

year For the purpose of this UMP, the BPP is assumed to be 6836 the entire 25

year planning horizor{Table 36). This assumption does not include GWRS project
which is only partially online.

Table 3-6: Projected Basin Production Percentage [1]

Orange County Groundwater Basin 62%

Total 62%
[1] Refer to preceding discussion regarding clarification of BPP.

TheBPP is set based on groundwater conditions, availability of imported water supplies,
weather patterns, ariflasin management objectives. The BPP is also a major factor in
determining the cost of groundwater production from the Basin for that year. When
Metropolitan has an abundance of water, they may choose to activate their Groundwater
Replenishment Program also known asLieu Program, where imported water is
purchased iieu of pumping groundwater.

In some cases, OCWI@ncourages the pumping giroundwaer by several of its
Producersthat does not meet drinking water standards in order to protect watey.quali
This is achieved by using a financial incentive called the BEA Exemption. A BEA
Exemption is used to encourage pumping of groundwater that does not meet drinking
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water standards in order to clean up and contain the spread of poor qualityOZMéD.

uses a partial or total exemption of the BEA to compensate a qualified participating
agency or Producer for the costs of treating mpality groundwger. WhenOCWD
authorizes a BEA exemption for a project, it is obligated to provide the replenishment
water for the production above the BPP and forgbheBEA revenue that OCWD would
otherwise receive from the specifproducer.Current agencies that diig for BEA
exemption include the cities of Garden Grove and Tustin, as well as Irvine Ranch Water
District, and Mesa Consolidated Water District.

3.3.3. Recharge Facilities

Rechargingwater into the Bsin through natural and artificial means is essential to
support pumpingrom the Basin. Active recharge of groundwater began in 1949, in
regonseto increasing drawdown of theaBin and consequently the threat chvsater
intrusion. In 1949, OCWD began purchasing imported Colorado River water from
Metropolitan which was deliveredo Orange County via the Santa Ana River upstream
of Prado Dam. The &in’s primary source of recharge is flow from the Santa Ana River.
OCWD diverts river flows intaecharge basins located in and adjacent to the Santa Ana
River and its main Orange Goty tributary, Santiago Creekther sources of recharge
water include natural fiitration and recycled wateffroday, OCWD owns and operates a
network of recharge facilities that cover 1,067 ackgsincrease in recharge capacity of
greater than 10,000 AFY occurred with the addition of the La Jolla Recharge Basin
which came online in 2008. The La Jolla Recharge Basin4aaesrecharge basin.

One of OCWD'’s primary efforts has been the control of seawater intrusion into the
Basin especialy via the Talbert and Alamitose@watelntrusionBarriers.OCWD began
addressing the Alamitos Gap intrusiondanteringinto a partnership in 1965 with the Los
Angeles County Flood Control District to opée injection wells in thélamitos Gap.
Operation of the injection wells forms a hydraulic barrier to seawater intrusion. To
address seawater intrusion in the Talbert GPWD constructed Water Factory 21, a
plant that treated seconddargated water fnm the Orange County Sanitation District
(OCSD) to produce purified water for injection. Water Factory 21 operated for
approximately 30 years until it was taken off line€2004. It was replaced by an advanced
water treatment systekmown aghe Groundwater Replenishment Sys{&@hVRS).

The GWRSis a cooperative project between OCWD and OCSD that began operating in
2008. Secondarireated wastewater from OCSD undergoes treatment consisting of
microfiltration, reverse osmosis, and adged oxidation with ultraviolet light and
hydrogen peroxidelt is the largest water purification project of its kirthase 1 of the
GWRSbegan operating in 2008 with a capacity of purifying 72,86Y of water.The
GWRS provides rechargewater for the Talbert Injection Barri@s well as to recharge
basins in the @y of Anaheim.The Expanded Talbernjection Barrier includes8 new
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injection wells whichoperation began in 2008. TH&WRS increasedreliable, local
water supplies available for barrier injection from 5 mgd to 30 mgd.

3.3.4. Metropolitan Groundwater Replenishment Program

OCWD, MWDOC, and Metropolitan have developed a successful and efficient
groundwater replenishment program to increase storage in the Orange County
Groundwater Basin. The Groundwater Replenishment Program allows Metropolitan to
sell goundwater replenishment water to OCWD and make direct deliveries to agency
distribution systems in lieu of producing water from the groundwater basin when surplus
water is available. This program indirectly replenishes t&rBby avoiding pumping. In

the in-lieu program, OCWD requests an agency to halt pumping from specified wells.
The agency then takes replacement water through its import connections, which is
purchased by OCWD from Metropolitan (through MWDOC). OCWD purchases the
water at a reduced rate, and then bills the agency for the amount it would have had to pay
for energy and the RA if it had produced the water from its welis. The deferred local
production results in water being left in local storage for future use. In 2008 and 2009,
OCWD did not utilize replenishment water because such water was not available to
purchase from Metropolitan.

3.3.5. Metropolitan Conjunctive Use Program

Since 2004, OCWD MWDOC, and participating producersave participated in
Metropolitan’s Conjunctive Use Prograrfknown as the MetropolitanLong-Term
Groundwater Storage Programihis program allows for the storage of Metropolitan
water in the Orange dlinty GoundwaterBasin The existing Metropolitan storage
program provides for Metropolitan to store 66,000 &ffwvaterin the Basin in exchange

for Metropolitan’s contribution to improvements in basin management facilities. These
improvements include eight new groundwater production wells, improvements to the
seawater intrusion barrier and construction of the Diemer Bypg®line This water can

be withdrawn over a thregear time period. The preferred means to store water in the
Metropolitan storage account has been through tHeeundeliveries to participating
groundwater producers.

3.3.6. Historical Groundwater Production

Since its founding, OCWDhas grown in size from 162,676 to 229,000 acres.
Groundwater pumping from the basin has grown from approximately 150,000nAR¥
mid-1950s to over 300,000 ARYDuring the water year July 2008 to June 20@al
basin productin for all agencies was approximately 324,147 -éeee (AF) *°

192008200 Engineer’s Report on Groundwater conditions, Water SupplyBasih Utilization in the
Orange County Water District, Februa2@10
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The Citys Water Division operates 15 active groundwat@ducing wells in the Orange
CountyBasin. During the past five years, groundwater production from the Basin by the
City has ranged ém 11,336acrefeet to 27,333AFY (Table 37). Additional wells are
planned for construction in accordance with the 'Gitsecently adopted Seven Year
Capital Improvenent Program extending fromisgal Year 2011-2012 through kscal

Year 20162017.

Table 3-7: City of Orange Active Groundwater Wells

I -l =l e S

3 433 12 210 4S/9W26N1
4 842 16 726 4S/9W32B1
5 1,140 20 751 4S/9W32B2
8 1,500 16 870 4S/10W24J1
9 1,582 16 910 4S/10W24J2
15 988 24 506 4S/9W7P1
18 1,500 20 714 4S/9W31B2
19 2,355 18 1,034 4S/9W19K1
20 2,264 20 1,152 4S/10W36C2
21 2,623 20 1,272 4S/9W17N1
22 1,800 22 822 4S/9W20P1
23 1,800 24 660 4S/9W28J2
24 2,246 24 820 4S/9W28A01
25 2,749 20 905 4S/9WB04S
26 3,000 22 1,190 4S/10W35B04
SubTotal TAUITT ~'"WD-
27,28 4,000(GPM)
Total 16 Ui{GPM)

Table 38 shows the Citys recent groundwater production from the Basithe past five
years from 2005 to 200During certain seasons, OCWD has opsgtathe InLieu
Program with Metropolitan by purchasing water from Metropolitameet demands of
member agencies rather than pumpivegerfrom the grandwater basin.In 2008 and
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2009, OCWD did not utilize ifieu water because such water was not available to
purchase fronMetropolitan*

The groundwatemade available to the City determined by th8PP. In 2008009, the
BPP was projected to be 69.0 percénfhe actual BPP achieved within OCVED
service area fonortirrigation use in this time period was 72.5%.

Table 3-8: Amount of Groundwater Pumped in the Past 5 Years (AFY)

BPP GW 13,883 11,336 16,054 27,333 23,905
Plus IaLieu taken for OCWD 7,421 9,121 7,261 - -
Subtotal OCW Basin GW| 21,304 20,457 23,315 27,333 23,905
% of Total Water Supply 66% 64% 67% 79% 72%

3.3.7.

The mission of the OCWD is to provide locaéter retders with a reliable, adequate,
high quality water supply at the lowestasomable cost in an environmentaligsponsible
manner Efforts have been made to develop and secure new suppliesceémber 2008,
OCWD secured the rights to divert and use up to 362,000 &FSanta Ana River water
through a decision of the State Water Resources Control Boaeddescription obther
recent OCWD projects can be found in OCWD’s 2006uadwateWater Management
Plan (GWMP).

Projections of Groundwater Production

Based on the annual MWDOCy&ar survey completed by each Producer in the spring of
2008, the estimated demand for groundwater in the OCWD boundary will increase from
519,000 AFY in 2015 to 558,000 AFY in 2035 representing a 1riyease over a®@

year period. OCWD’s estimated total annual groundwater production for the water year
20102011is 295,000 AFbasedon a BPP of 62%and includes 22,000 AF of production
from water quality improvement projects.

Table 39 shows the amount of groundwater ey prgectesto pump from the Orange
County Basin. The BPP is assumed to be 62% for the entyed&5lanning horizon.

1120082009 Engineer’s Report on the Groundwater Conditions, Water Supply and Basin Utilization in the
Orange County WateriBtrict

1220082009 Engineer’s Report on the Groundwater Conditions, Water Supply and Basin Utilization in the
Orange County Water District

1320082009 Engineer’s Report on the Groundwater Conditions, Water Supply and Basin Utilization in the
Orange CountyVater District
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Table 3-9: Amount of Groundwater Projected to be Pumped (AFY)

BPP GW 19,694 | 21,028 | 21,304 | 21,562 | 21,767 | 21,718
% of Total Water Supply] 60% 62% 62% 62% 62% 62%

3.4. Surface Runoff

The City has historically purchased local water from Serrano Water DiSk¢D). The
source of local water is ruoff into Irvine Lake. The City is currently receiving water
from SWD.The City estimates that 1,200 AFY will be available from this supply.

3.5. Supply Reliability

3.5.1. Overview

It is required that every urban water supplier assess ihigability to provide water
service to its customers under normal, dry, and multiple dry water years. The City
depends on a combination of imported and local supplies to meet its water demands and
has taken numerous steps to ensure it has adequate supplies. Development of
groundwatersurface water, and desalination opportuniiagment the reliability of the
imported water system. There are various factors that may impact reliability of supplies
such as legal, environmental, water quality and climahich are discussed below. The
water supplies are projected to meet &dtvice demands; Metropolitan’s 2010 RUWMP
finds that Metropolitan is able to meet with existing supplies,sieiiice demands of its
member agencies starting 2015 through 2035nduniormal years, single dry year, and
multiple dry years.

Metropolitan’s 2010 Integrated Water Resources Plan (IRP) update describes the core
water resource strategy that will be used to meetstilVice demands at the retail level
under all foreseeableydrologic conditions from 2015 through 2035. The foundation of
Metropolitan’s resource strategy for achieving regional water supply reliability has been
to develop and implement water resources programs and activities through its IRP
preferred resource im This preferred resource mix includes conservation, local
resources such as water yellng and groundwater recover@olorado River supplies

and transfers, SWP supplies and transfersegmn surface reservoir storage,r@gion
groundwater storage, oof-region banking, treatment, conveyance and infrastructure
improvementsMWDOC is reliant upon Metropolitan for all of its imported water. With

the addition of planned supplies under development, Metropolitan’s 2010 RUWMP finds
that Metropolitan will be able to meet fidervice demands from 2015 through 2035,
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even under a repeat the worst recordedrought.Table 310 shows the reliability of the
wholesaler’s supply for single dry year and multiple dry year scenarios.

Table 3-10: Wholesaler Supply Reliability - % of Normal AFY

MWDOC 100% 100% 100% 100%

In addition to meeting fulbervice demands from 2015 through 2035, Metropolitan
projects reserve and replenishment supplies to refill system storage. MWDOC'’s 2010
RUWMP states that it will meet fulervice demands to its customers from 2015 through
2035. Table 311 shows the basis of water year data used to predict drought supply
availability.

Table 3-11: Basis of Water Year Data

Normal Water Year Averagel922-2004
SingleDry Water Year 1977
Multiple-Dry Water Years 1990 \ 1991 \ 1992

3.5.2. Factors Impacting Reliability

The UWMP Act requires thedescription of the reliability of the water supply and
vulnerability to seasonal or climatic shortage. The City relies on import supplies provided
by Metropolitan through MWDOCVarious factors that may have an impact on the
reliability of Metropolitan supplies are addressed by Metropolitan in its 2010 RUWMP.
Following are some of the factors identified by Metropolitan that may have an impact on
the relidility of Metropolitan suplies:

x Environment — Endangered species protection needs in the SacrafBanto
Joaquin River Delta have resulted in operational constraints to the SWP system.
The BayDelta’s declining ecosystem caused by agricultural runoff, operation of
water pumps and other factors has led to historical restrictions in SWP supply
deliveries. SWP delivery restrictions due to the biological opinions resulted in the
loss of about onhird of the available SWP supplies in 2088 a result of a
landmark court decision.

x Legd — Listings of additional species under the Endangered Species Act and new
regulatory requirements could impact SWP operations by requiring additional
export reductions, releases of additional water from storage or other operational
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changes impacting watesupply operations. Additionally, the Quantification
Settlement AgreementQSA) has been challenged in courts and may have
impacts on the Imperial Irrigation District and San Diego County Water Authority
transfer. The QSA is a component of the California Plan that establishes the
baseline water use for each of the agreement parties and facilitates the transfer of
water from agricultural agencies to urban usethere are negative impacts, San
Diego could become more dependent on the Metropolitanisappl

x Water Quality —Water imported from the Colorado River Aqueduct (CRA)
contains high levslof salts. The operational constraint is that this water needs to
be blended with SWP supplies to meet the target salinity t#v800 mg/L of
total dissolved solids (TDS). Another water quality concern is related to the
guagga mussel. Controlling the spread and impacts of quagga mussels within the
Colorado River AquedudfCRA) requires extensive maintenance and results in
reduced operational flexibilitior Metrgpolitan

x Climate_ Change- Changing climate patterns are expected to shift precipitation
patterns and affect water supply. Unpredictable weather patterns will make water
supply planning even more challenging. The areas of concern for California
include the reduction in Sierra Nevada snowpack, increased intensity and
frequency of extreme weather events, and rising sea levels causing increased risk
of levee failure.

Legal, environmental, and water quality issues may have impacts on Metropolitan’'s
importedwatersupplies. It is felt, however, that climatic factors would have more of an
impact than the others. Climatic conditions have been projected based on historical
patterns; however severe pattern changes may occur in the future. TiabkhB8ws the
factors resulting in inconsistency of supply.

Table 3-12: Factors Resulting in Inconsistency of Supply [1]

State Water Project X X

Colorado River X X
[1] Factors were obtained from Metropolitan

These and other factors are addressed in greater detail in Metropolitan’s 2010 RUWMP.

3.5.2.1. Water Quality

Imported Water -Metropolitan is responsible for providing water of a high quality
throughout its service area. The water that Metropolitan delivers is tested both for
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currently regulated contaminants and for additional contaminants of concern to EPA and
the California Department of Public Health as over 300,000 water quality tests are
conducted each year to regulate the safety of its waters. Metrofso$itgoplies originate
primarily from the Colorado RiveAqueduct (CRA)and from the State Water Project
(SWP) A blend of these two sources, proportional to each year’'s availability of the
source is then delivered throughout Metropolitan’s service .area

Both the CRA and SWRice individual water quality issues of concern. The CRA water
source contains a higher &hof total dissolved solids (TDS) and a lower level of organic
material while the SWP contains avMer TDS level while its level adrganic materials is
much higher, lending to the formation of disinfection byproducts. To remediate the
CRA'’s high level ofsalinity and the SWP’s high level of organic materials, Metropolitan
has been blending CRA water with SWP supplies as well as implementing updated
treatment processes to decrease the disinfection byproducts. In addition, Metropolitan has
been engaged infferts to protect its Colorado River supplies from threats of uranium,
perchlorate, and chromium VI while also investigating the potential water quality impact
of emerging contaminants,-iNtrosodimethylamine (NDMA) and pharmaceuticals and
personal care pducts (PPCPs). Metropolitan has assured its ability to overcome the
above mentioned water quality concerns through its protection of source waters,
implementation of renovated treatment processastinual water quality monitoring of
imported supplies using a state of the art laboratang blending of its two sources.
While unforeseeable water quality issues nadter reliability, Metropolitan’s current
strategies ensure the deliverability of high quality water.

Groundwater - To maintain groundwater quality, OCWD conducts an extensive
monitoring program that serves to manage thsiBs groundwater production, control
groundwater contamination, and comply with all necessary laws and reguftians.
network of nearly 700 wells provides OCWD a sourcestonples, which are tested for a
variety of constituentSOCWD collects 600 to 1,700 samples each month to monitor the
quality of the Basin’'s water. These samples are collected and tested according to
approvedrFederal and tate procedures as well as indygtecognized quality assurance
and control protocolOCWD recognizes thienportance of maintaining theaBin’s high

water quality. OCWD'’s 2009 Groundwater Management Plan Update includes a section
labeled, “Water Quality Management,” which discusses the water quality concerns as
well as management programs that OCWD is responsible

4 The information in this section is referenced from the Groundwater Management Plan 2009 Update
“Groundwater Monitoring” section (pagesl3hrough 320) and “Water Quality Management” section
(pages &l through 530).
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Table 313 shows the impact in aefeet per year that water quality would have on
supply.

Table 3-13: Water Quality — Current and Projected Water Supply Impacts (AFY)

Imported 0 0 0 0 0 0
Local 0 0 0 0 0 0

3.5.3. Normal -Year Reliability Comparison

The City has entitlements and/or written contractsrdoeive imported water from
Metropolitanvia the regional distribution systemAlthough pipeline capacity rights do

not guarantee the availability of water, per se, they do guarantee the ability to convey
waterwhen it is available to the Metropolitatistribution system.All imported water
supplies assumed in this section are available to therGrtyexisting water transmission
facilities. Table 314 shows supply and demand under normal year conditidviater
supplies are qpjected to be availabledm Metropolitan however, it is not included here
since projected supplies meet projected demands.

Table 3-14: Projected Normal Water Supply and Demand (AFY)

Total Demand iTUdiol 1ToUIOol 1oU66p TAUIIG TAUITO
BPP GW 21,028 21,304 21,562 21,767 21,718
Local Treated Water 1,200 1,200 1,200 1,200 1,200
Imported 11,688 11,858 12,016 12,141 12,111
Total Supplyl] 33,916 34,362 34,778 35,108 35,029

[1] Note: City of Orange’s local supply sources have higher system capability to satisfy demands
during normal, single-dry and multiple-dry year scenarios.

3.5.4. Single Dry -Year Reliability Comparison

The City has documented that it is 100% reliable for singleydar demands from 2015
through 2035wvith a demand increasd 4.2% using FY 20067 as the single dryear.
Table 315 compiles supply and demand projections for a single dry water year. The
available imported supply is greater than shown; howeves,nbi included because all
demands are met.
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Table 3-15: Projected Single -Dry Year Water Supply and Demand (AFY)

s T

Total Demand TAUTOI TAUGIN ToUTId ToUné] ToUARII
BPP GW 21,911 22,199 22,468 22,681 22,630
Local Treated Water 1,200 1,200 1,200 1,200 1,200
Imported 12,229 12,406 12,571 12,701 12,670
Total Supplyl] 35,340 35,805 36,239 36,583 36,500

[1] Note: City of Orange’s local supply sources have higher system capability to satisfy demands
during normal, single-dry and multiple-dry year scenarios.

3.5.5.

Multiple Dry -Year Reliability Comparison

The City is capable of providing their customers all tdemands with significant

reserves in multiple dry years from 2015 through 2035 with a demand increase of 4.2%
using FY 200637 as themultiple dryyears This is true even if the demand projections
were to be increased by a large margin. Taklé 8hows supply and demand projections

under multiple dry year conditions.

Table 3-16: Projected Multiple Dry Year Period Supply and Demand (AFY)

[1] Note: City of Orange’s local supply sources have higher system capability to satisfy demands

during normal, single-dry and multiple-dry year scenarios.

City of Orange

2010 Urban Water Management Plan

3-22

Total Demand TAUTAT TAUBIATOUTIG TOURDTTIOURTI
__ BPPGW 21,911 | 22,199 | 22,468 | 22,681 | 22,630
Local Treated Water 1,200 1,200 1,200 1,200 1,200
Imported 12,229 | 12,406 | 12,571 | 12,701 | 12,670
Total Supplyl] 35,340 | 35,805 | 36,239 | 36,583 | 36,500

Total Demand TAUTAT TAUBIATOUTIG TOURDTTIOURTI
BPP GW 21,911 | 22,199 | 22,468 | 22,681 | 22,630
Local Treated Water 1,200 1,200 1,200 1,200 1,200
Imported 12,229 | 12,406 | 12,571 | 12,701 | 12,670
Total Supplyl] 35,340 | 35,805 | 36,239 | 36,583 | 36,500

Total Demand TAUTAT TAUBIATOUTIG TOURDTTIOURTI
BPP GW 21,911 | 22,199 | 22,468 | 22,681 | 22,630
Local Treated Water, 1,200 1,200 1,200 1,200 1,200
Imported 12,229 | 12,406 | 12,571 | 12,701 | 12,670
Total Supplyl] 35,340 | 35,805 | 36,239 | 36,583 | 36,500



4. Demand Management Measures

4.1. Overview

Water conservation, often called demaide management, can be defined as practices,
techniques, and technologies that improve the efficiency of waterSussh practices are
referred to as demand management measures (DNI)eased efficiency expands the

use of the water resource, freeing up water supplies for other uses such as population
growth, new industry, and environmental conservation.

The increasing efforts in water conservation laeeng spurred by a number of factors:
growing competition for limited supplies, increasing costs and difficulties in developing
new supplies, optimization of existing facilities, delay of capital investments in capacity
expansion, and growing public support for the conservation of limited natural resources
and adequa water supplies to preserve environmental integrity.

The City recognizes the importance of water conservation and has made water use
efficiency anintegral part of water use planning.he City has been a signatory to the
California Urban Water Conservation Council’'s (CUWCC) Best Management Practices
(BMPs) Memorandum of UnderstandinylQU) since 2005. Demand Management
Measures as defined by the Act corresponds to the CUWCC’s BMPs. Citfis
currently implementing all 14 DMMs described in the Act.

This section of the UWMP satisfies the requirements of 8§ 10631 (f) &lt(gescribes
how each DMM is being implemented by the Cagd how the Cityevaluates the
effectiveness of the DMB implemented. This section also provides an estimate of
existing conservation savings where information is available.

4.2. Water Use Efficiency Programs

As a Signatory to the CUWCMIOU, the City has committed to use gokdth efforts to
implement the 14 co®ffective BMPs. The City has implemented and iactively
participaing in many regional water conservation activitiethrough MWDOC A
resolutionwas adoptedby theCity Councilin October2009as Resolution No. 10407 to
encourage voluntary water conservation by all City customer$ie resolution is
addresed in more detail in Section 5

Moreover, as a member agency of MWDOC, the G@itlively participates in various
Metropolitan residential an@ll rebate programs, as well as school and public education
and outreach programs and other programs administered by MWDOC. MWDOC
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implements many of the urban water conservation BMPs on behats member
agenciesMWDOC'’s 2010 RIWMP should be referretb for a detailed discussion of
each regional BMP progranilhe City works cooperatively with MWDOC for technical
and financial support needed to facilitate meeting the terms of the MOU. MWDOC'’s
current Water Use Efficiency and School Program, detailetheir 2010 RUWMP,
implemented on behalf of its member agencies fdlthwee basic focuses:

1. Regional Program DevelopmentMWDOC develops, obtains funding for, and
implements regional BMP programs on behalf of all retail water agencies in
Orange County.

2. Local Program Assistance MWDOC assists retail agencies to develop and
implement local programs within their individual service areas.

3. Research and EvaluationMWDOC conducts research programs which allow an
agency to measure the water savings benefita specific program and then
compare those benefits to the costs of implementing the program in order to
evaluate the economic feasibility of the program.

Table 441 provides an overview of City’'s DMM program status.

Table 4-1: Urban Supplier's Demand Management Measures Overview

Residential Water Surveys X X
Residential Plumbing Retrofits X X
System Water Audits, Leak Detection and Repai X X
Metering with Commodity Rates X X
Large Landscape Conservation Programs X X
HighEfficiency Washing Machine Rebates X X
Public Information Programs X X
School Education Programs X X
Commercial, Industrial and Institutional Programs X X
Wholesale Agency Assistance N/A N/A
Conservation Pricing X X
Conservation Coordinator X X
Water Waste Prohibition X X
Residential ULFT Replacement Programs X
City of Orange
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4.2.1. DMM 1: Water Survey Programs for Single -Family Residential and
Multi -Family Residential Customers

The City conducts residential surveys on an as needed basis or in response to customer
requests. The City has historically participated in regional landscape programs through
MWDOC, aimed at helping residential and small commercial custombéesrimre water
efficient. Programs include Smafimer Rebate Program, Rotating Nozzle Rebate
Program, Synthetic Turf Rebate Program, and the California Friendly Landscape
Program as described below

Smart Timer Rebate ProgramThe SmarTimer Rebate Pgram startedn FY 2004/05.
Under this regional program, residential and commercial propertieacluding
Homeowners Association (HOA) common areas eligible for a rebate when they
purchase and install a weathmased irrigatiorcontroller which has # potential tasave

41 gallons per day per residence and reduce runoff and pollutié®%yOnce residents

are enrolled in the rebate program, a detailed residential outdoor water survey is
conducted to inspect the irrigation system, distribution unifiyrnand irrigated area.
Water savings from the program can be estimated from information obtained from the
water surveys preand posiinstallation of the Smart Timeilo date,84 rebates have
been given out to residential customers andelates to small commercial customers
which translate to a water savings2df4 acrefeet The Citywill continue to provide on-

site meetings, literature and incentives related to this progfspart of theMWDOC

Grant for the SmarTimera site audiaind inspection is required and provided by contract
through MWDOC.

Rotating Nozzle Rebate ProgramThis rebate program started in 2007 and is offered to
both residential and commercial customers. Through ghegram, site owners will
purchase and indtaotary nozzles in existing irrigation systenkallowing the submittal

of a rebate application, water bill, and original purchase receipt, MWDOC will direct a
third party installation verification contractor to perform installation verifications on up
to 100% of the sites that installed devicAs. of FY 201011 the total rotating nozzle
program participation includes 1,248 residential and 163 small commercial customers
representing 17 actfeet of savings, collectively.

Synthetic Turf RebateProgram — Through this program, residential and commercial
customers of participating retail water agencies are eligible to receive rebate fmoney
qualifying synthetic turf projectsThe City has participated isince the start of the
program in FY 200-08. To date 11,995 square feet of turf grass have been replaced by
synthetic turf, saving residential customers 5.53 AF.

California Friendly Landscape Training (Residential} The California Friendly
Landscape Training provides education to residential homeovaretsprofessional
landscape contractorsn a variety of landscape water efficiency practices they can
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employ. These classes are hosted by MWDOC and/or the retail agencies to encourage
participation across the county. The residential training program consists of either a half
day Mini Class or individual, topispecific, faur-hour classes.

4.2.2. DMM 2: Residential Plumbing Retrofit

The City participated in MWDOC'’s regional showerhead distribution program which
began in 1991. To determine whether the 75% saturation requirement was achieved
within Orange County, a saturation study was conducted by MWDOC and Metropolitan
and completed in 2001. Data was obtained through telephone surveys aitd on-
inspections. Using the saturation findings of the stivlyDOC estimates that today low

flow showerhead saturation is at nearly 100% for sHeyteily homes and at 94% for
multi-family homes.

The City and MWDOC have provided water conservation kits free to customers at
special events and upon individual regee§these include lowlow showerheads, toilet

tank displacement devices, dye tablets to detect toilet leaks, water conservation tips, and
general information Additionally, the City enforces the water conserving plumbing
fixture standards of the uniform plumbing code, including the requirement fodautra

flush toilets (ULFTs) and low flow showerheads in all new construction.

Since the 1990’s, the City hamarticipated in MWDOC's regional ultra low flow toilet
(ULFT) rebate program which ended in 2009 total of 16,600 ULFTs were distributed
under this program to singfamily and multifamily homesrepresenting a cumulative
water savings of 6,248 aefeet. The ULFT program has been replaced by the high
efficiency toilets (HETS) rebate program. HET® #&vilets which use 1.28 gallons per
flush or less The ULFT and HET rebate programs are discussed in more detail under
Section 4.2.14.

4.2.3. DMM 3: System Water Audits, Leak Detection and Repair

The City responds to leaks, hydrant knadfs, and other emergencies on atur
basis. Standby crews repair all leaks quickly and efficiently to minimize losses. From
time to time, the City surveys specific neighborhoods for leak deteétduitionally, the

City has an ongoing program to replace deteriorated abdtandard pipelines and
service lines. The City also has a valve and hydrant prograere all valves in the
system are exercised and maintained at regular intervdis facilitates prompt shut

offs for repairs when necessary and minimizes water losses

The City has not developed a formal methodology to estimate the water savings
attributable to this DMM There are, however, real water savings as a result of the
proactive prescreening leak detections and repair program which maintains an
acceptable nonevenue water of%.
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4.2.4. DMM 4: Metering with Commodity Rates

The City meters all service customewnnectionsand bilk its customers bmonthly

based on water consumptiorhe City alsgoromotes conservation through a thtieeed
increasingblock pricng structure, which became effective in 2001.2002, the City
Council approved a water rate and fee schedule method of adjusting rates in response to
changes in water production and purchased water costs.

4.2.5. DMM 5: Large Landscape Conservation Programs and Incentives

The City has installed weathbased irrigation controllers at various park sites to
promote landscape water use efficienky.addition, the City supports large landscape
conservation through MWDOC'’s regional programs aimed at both residential and
commercial customeras described under DMM 1. MWDOC also offers programs in
Orange County to specifily assist retail agencies and their large landscape customers to
use water efficienthas described below.

Landscape Performance Certification Progm (LPCP) — This is a MWDOC
administered program which started in 2004. The LPCP program is a free water
management training program sponsored by MWDOC and Metropolitan and offered to
Cll customers with dedicated irrigation meters. The program also helps create site
specific water budgets and track monthly water use for each participating site. As of FY
201041, nearly 33% of the City’s dedicated irrigation accounts, a total ofa2wistape
meters within the City’s service area have participated in togram.

California Friendly Landscape Training (Professional) — The California Friendly
Landscape Training provides education to residential homeovaretsprofessional
landscape contractorsn a variety of landscape water efficiency practices they can
employ. These classes are hosted by MWDOC and/or the magdr®sies to encoage
participation across theddnty. The Professional Training Program course consists of
four consecutive classés landscape water management, each building upon principles
presented in the preceding class. Each participant receives a bound handbook containing
educational materials for each class. These classes are offered throughout the year and
taught in both Engdh and Spanish languages.

Water Efficient Landscape Ordinance- The City of Orange has adopted a Water
Efficient Landscape Ordinance in compliance with AB 1884ginning January 1, 2010,

all California cities are required to adopt and use new guidelines or regulations that
promote the use of water conserving landscaping and irrigation in new or rehabilitated
landscaping. The purpose is to further water conservation in landscape design,
installation and maintenance.
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4.2.6. DMM 6: High -Efficiency Washing Machine Rebate Programs

The City participates in the SoCal Water Smart residential rebate program offered by
Metropolitan and mplemented through MWDOC. This program offers financial
incentives to singkkamily and multifamily residential customers through thenfmf a
rebate.

Orange County residents are eligible to receive&mrébate when they purchase a new
High Efficiency Clothes Washer (HECW). This program began in 2001 and is sponsored
by MWDOC, Metropolitan, and local retail water agencié¥bates r@ available on a
first-come, firstserved basis, while funds last. Metropolitan recently ended this program
in 2011. Applications must have been postmarked by December 6, 2010 to qualify for a
rebate. Participants must be willing to allow an inspectiorited installed machine for
verification of program compliance. To qualify for a rebate, the HE@GW$t havea

water factor of 4.0 or les&win HECW with a water factor of 4 will use approximately 15
gallons of water per load compared to a conventionaldaging clothes washer which

can use 40 gallons or more per load. Depending on use, these machines can save 10,000
gallons of water per yeaParticipants are encouraged to contact their local gas and/or
electric utility as additional rebates may be available

As of FY 201011, the City has given out 2,583ECWsrebateshrough this program
representing a water savings of approxima@® acrefeet. The City continues to
provide information to customers about these rebate programs.

4.2.7. DMM 7: Public Information Programs

The City maintains an active public information program to promote and educate
customers about water conservatiohhe following outreaclactivities are included in

the public information program: bill inserts/newsletterschureswater use efficiency
information provided in the City’s “Our Orange” quarterly journal, bsleowing water
usage in comparison to previous ysansage, andoordinationwith other government
agencies, industryservice clubsand public interest groups amdedia. There is no
method to evaluate the water savings attributable to this DMM, however jttheviC
continue to administer this DMM for its ability to educate and interact with customers.

MWDOC's Regional Public Information Programs

MWDOC currently offes a wide range of public information programs in Orange County
in collaboration with its member agencies including the City of Orangeef regional
public information programs within the MWDOC's service area are summarized below.

Water Facility Inspection Trip Program The inspection trip program is sponsored by
MWDOC and Metropolitan. Edn year, Orange County elected officials, residents,
business owners, and community leaders are invited to attend educational inspection trips
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to tour key water facilities throughout the state of California. The goal is to educate
members of our community about planning, procurement and management of southern
California’s water supply and the issues surrounding delivery and management of this
vital resource.

O.C. Water Hero Program The goal of this program is to engage children in water use
efficiency activities while facilitating discussion with friends and family members about
how to save waterAny Orange County child can become a Water Herglbdging to

save 20 gallons of water per day. In exchange for their pledge, they receive a free Water
Hero kit, which includes a variety of fun, watsving items like a -minute shower

timer and “fixit” ticket pad for busting water wasters. To becam®uperhero, a student

must get their parents to also pledge to save 20 gallons of water per day. To date, more
than 13,000 children in Orange County have become Water Heroes and more than 4,000
have become Superheroes.

eCurrents - This monthly electronic newsletter is designed to ké¢w/DOC's 28

member agencies, residents and businesses, stakeholder groups, opinion leaders, and
others apprised of MWDOG@Gews, programs, events, and activitidfe publication also

serves to keep readers informed about regicstate, and federal issues affecting water
supply, water management, water quality, and water policy and regulation.

Water Advisory Committee of Orange County (WACQ)NACO was formed in 1983 to
facilitate the introduction, discussion, and debate of current and emerging water issues
among Orange County policymakers and water professionals. The committee’s
membership has evolved to include elected officials and management staff from Orange
County cities and water districts, engineers, attorneys, danssjl and other industry
professionals.Monthly meetings are open to the public and are typically held on the first
Friday of each month at 7:30 a.m.

4.2.8. DMM 8: School Education Programs

The City currently implements a school education program in collaboratiith
MWDOC. MWDOC's regionalwater education program began in 1973 and provides
water education to Orandgeounty students in grades kindergarten through high school.
The program teaches studeatsout the water cycle, the importance and value of water
and water conservatiolVhile it is not feasibldor the City to evaluate the water savings
of this DMM, the City will continue to consider this DMM as vital and necessary.

MWDOC's Regional School Education Programs

Water Education School Program ©One of the most successful and wreltognized
water education curriculums inoSthern California is MWDOG WaterEducation
School Program. For more than 30 years, School Program mascot "Ricki the
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Rambunctious Raindrop” has been educating students in graBlesbiut the water
cycle, the importance and value of water, and the personal responsibility we all have as
environmental stewards.

The School Program features assenrgiije presentations that are gragecific and
performed orsite at the schools. Theggram curriculum is aligned with the science
content standards established by the State of California. Since its inception in 1973,
nearlythree million Orange County students have been educated through the School
Program.

In 2004, MWDOC formed an excitingartnership wittDiscovery Science Centdhat

has allowed both organizations to reach more Orange County students each year and
provide them with even greater educational experiences in the amgateofind science.
Discovery Science Center currently serves as the School Program administrator, handling
all of the program marketing, bookings, and program implementation. During the 2010-
11 school year, more than 70,000 Orange County students vellummated through the
program.

Water Education Poster & Slogan Contest Each year, MWDOC holds a Water
Education Poster and Slogan Contest to increase water awareness. To participate,
children in grades ¥ develop posters and slogans that reflect a water awareness
message. The goal is to get children thinking about how they can use watgran to
facilitate discussion about water between children and their friend, parents, and teachers.
Each year, more than 1,500 poster and slogan entries are received through the contest.

During a special judging event, approximately 16 posters arglof@ans are selected as

the winners. All of thavinners— and their parents, teachers, and principase-invited

to attend a special awards ceremony with Ricki Raindrop at Discovery Science Center. At
the awards ceremony, the winners are presentedtieth framed artwork as well as a
custom tshirt featuring their poster or slogan, a trophy, a certificate, and other fun water
saving prizes.

Orange County Children’s Water Education Festival Fhe largest water education
festival of its kind is the annual Children’s Water Education Festival (Festival). The
Festival is presented by OCWD, the National Water Research Institute, Disneyland
Resort, and MWDOC Each year, more than 5,000 students participate in the Festival
over the course of this twaday eveh The Festival is currently held at the Richard Nixon
Library and Birthplace in Yorba Linda, California.

The Festival presents a unique opportunity to educate students in grades four through six
about local water issues and help them understand how Hreyprotect our water
resources and the environment. Students attend the Festival with their teacher and
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classmates, visiting a variety of booths focused on different weltged topics
throughout the day. Participating organizations (presenters) engagéutients through
interactive educational presentations that are aligned with the science content standards
established by the State of California.

4.2.9. DMM 9: Conservation Programs for Commercial, Industrial and
Institutional Accounts

Commercial andnidustral water customers of the City have the opportunity to participate
in the regional programs of é&tropolitanand MWDOC. The number of commercial
plumbing fixtures provided to customers under the Save Water Save A Bugphkirs
summarized in Table-2. The City also participates in the Hotel Program and the
Industrial Survey Program administered by MWD@follows:

x Save WaterSave a Buck- This program began in 2002 and offers rebates to
assist commercial, industrial, and institutional customers in replacingflbigh
plumbing fixtures with lowflow fixtures. Facilities where lowflow devices are
installed must be located in Orange CounRebates are available only on those
devices listed in Table-2 below and must replace higher water use devices.
Installation of devices is the responsibility of each participant. Participants may
purchase and install as many of the water saving deagés applicable to their
site.

Table 4-2: Retrofit Devices and Rebate Amounts Available Under Save Water Save a Buck

Program
Retrofit Device Rebate Amount
High Efficiency Toilet $50
Ultra-Low-Water orZero Water Urinal $200
Connectionless Food Steamers $485 per compartment
Air-Cooled Ice Machines (Tier Il1) $300
Cooling Tower Conductivity Controller $625
pH / Conductivity Controller $1,750
Dry Vacuum Pumps $125 per HP
Water Pressurized Broom $110
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As of FY 2010/11 theCity’s Cll customershaveinstalled a totall,477 water
saving fixture represenhg a water savings of 824crefeet. The City will
continue to educate these water usenmeet the DMM requirements.

Water Smart Hotel Program- In 2008 and 2009, M/DOC received grants from

the CA Department of Water Resources and the US Bureau of Reclamation
(USBR)to conduct the Water Smart Hotel Program, a program designed to provide
Orange County hotels and motels witbmmercial and landscape water saving
surveys, incentives for retrofits and customer follggvand support.The goal of

the program is to implement water use efficiency changes in hotels to achieve an
anticipated water savings of 7,078 acre feet over 10 years.

The Program is offed to hotels in MWDOC's service area as identified by retalil
water agencies. It is anticipated that detailed survey of the indoor and outdoor
water using aspects of up to 105 participating hotels will be performed.
Participating hotels will receive sway reports that recommend indoor and outdoor
retrofits, upgrades, and other changes that should, based on the survey, result in
significant water savings. Quantities of each device and associated fixture and
installation costs, water savings and payback information (based on rebate amount
Incentives offered through the Save Water Save A Buck Rebate Program will be
augmented using DWR and USBR Water Use Efficiency grant funds to bridge the
gap between existing incentives and the actual costs of Hotel Water Survey
recommendations. To date, over 24 surveys have been perfoouetywide,

and over 9,500 watesaving devices have been installed through the program.
These devices are saving 351 acre feet per year or 3,510 acre feet over the ten
year device lié.

Industrial Process Water_Use Reduction ProgramThe IPWURP provides
engineering surveys to identify water saving process improvenrettie Orange
County industrial customer base. Additionatlyprovides Engineering Assistance
and Financial incentas to help implement the recommendations from those
surveys. This is done with funding from DWR, USBR, Metropolitan and
MWDOC.

Focused on industrial process water only, the program targets, but is not limited
to, the highest water use customers in théoWohg sectors Textile, Metals,
Electronics, Laundries, Food Processing, and Pharmaceuticals. The program
offers two levels of surveys:

x A preliminary Focused Survey to ascertain the magnitude @&frwatings
possible.
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x A Comprehensive Survey which is a more detailed study of the customer’s
process and includes customized retrofit recommendations, estimated
costs, savings in water and sewer discharge, and a simple ROI

Incentives are calculated via a “Pay for Performance” model based on water
savings (morored for 1 year). Qualified participants will receive the lesser of:

X $4.37 per 1,000 gallons of water saved, or
x Fifty (50) percent of the total amount of retrofit cost

The incentives are paid in two payments:

x The first payment after verification of equipment installation and startup
x The second payment after a oyesar monitoring period to measure water
savings

Types of projects have included treating and reusing water in manufacturing
process or for cooling towers and new wash equipment with upgradedrsyashe
nozzles and automated control systems. This is a regional program that is
available to the City.

To date the program has identified a water savings potential of 450 million
gallons per year within Orange County. The program water savings goal is 80
million gallons per year or 245 acre feet per year.

4.2.10. DMM 10: Wholesale Agency Programs

This DMM pertains to wholesale agency programs which are not applicable to the City, a
retail agency. The City is a member agency of MWDOC, the region’s wholesales that i
responsible for the implementation and reporting requirements of this DMM.

4.2.11. DMM 11: Conservation Pricing

The City promotes conservation through a threrdincreasingolock pricing structure,
which became effective in 200The water rate structure dams a fixed service
capacitychargebased on meter siznd promotes water conservation via an increasing
tiered block commodity rate structuréhe water strature includes three rate tiefsr
residential and commercial customers. The three tiersatsas follows: $1.00fbr the

first 20 hundred cubic feet of water (HCF), $1.68i721-70 HCF, and $1.818r usage
above 70 HCFConstruction customers are charged a flat commodity charge of $2.231
HCF plus daily rental fee and construction meter clsabgsed on meter size.

4.2.12. DMM 12: Water Conservation Coordinator

MWDOC employs on behalf of all member agenciesfgiixtime stafffor the exclusive
purpose of promoting water use efficiency programs to assist their member agencies
The City utilizes varias staff on an aseeded basis to support water conservation
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activities but has no permanently assigned-tiale Water Conservation Coordinator.
Communication regarding regional water use efficiency programs and policies is directed
to the Water Manager, who assigns appropriate resources based upon staffing and
budgetary opportunities.

4.2.13. DMM 13: Water Waste Prohibition

The City has adopted ordinances to prohibit wasting of walée following are sections
related to the prohibition of water waste in the City of Orange Municipal Code:

X Section 13.04.160 Water Wast®rohibited

It is unlawful for any consumer to wastefully or negligently use water or to otherwise
detrimentally impact the service to other consumers.

X Section 13.04.170 Water Wast®iscontinuance of Service

Where the Water Manager finds that water is wastefully and negligently used
contrary to the provisions of this title, the City may discontinue the service if such
conditions are not corrected within five days after written notice to the consumer.

x Section 13.28.010 Refusal by City to Furnish WatBeasons

The City may refuse to furnish water and may discontinue service to any premises for
any of the following reasons:

A. Where apparatus, appliances or equipment using water is dangerous, unsafe, or
not in conformity with any law or ordinance;

B. Where the demand is gty in excess of past average or seasonal use;

C. Where such excessive demands by one consumer are or may be detrimental or
injurious to other consumers;

D. Where excessive demands by one consumer will result in inadequate service to
others;

E. To protect the @y against fraud or abuse;

F. Where a consumer fails to comply with any City ordinance or regulation of the
Water Department within five days after receiving written notice thereof; and

G. Where a consumer fails to comply and such failure to comply affedtermaf
health and safety, in which case the City may discontinue water service
immediately.

In 2009, the City Council adopted a resolution to encourage voluntary water conservation
(Resolution No. 10407). The purpose of the resolution is to promote more proactive
voluntary water conservation habits in order to help ensure the City has enough water to
maintain quality of life and thriving economy. The resolution encourages the City of
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Orange water customes to voluntarily reduce their water usage by 10% through
proactive conservation.

4.2.14. DMM 14: Residential Ultra -Low -Flush Toilet Replacement Programs

Over the past 19 years, MWDOC has continuously implemented a regionalRH&e
and/or Distribution Program targeting singéend multifamily homes in Orange County.
Since the end of distribution program in 2004, MWDOC's program has focused solely on
providing rebate incentives for retrofitting nefficient devices with either ULFTs or
High Efficiency Toilets (HETS) +oilets using 1.28 gallons per flush ess. The ULFT
portion of this program concluded in June 2009, and over 360,000 ULFTs were replaced
in single family and multfamily homes, with an overall program to date savings of
approximately 138,457 acre feet of watdihe HET rebate program, whiconcluded in

2010, has incentivized over 26,0868vices, with an overall prograto-date savings of
approximately 3,419 AF

The City has participated in this program from the beginniiogdate 16,600 ULFTs and
611 HETs have been installedithin the Cit’s service areaepresenting a combined
water savings of 6,32&crefeet. The City hasmet the coverage requirements for this
DMM.
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5. Water Supplies Contingency Plan

5.1. Overview
Imported Water Shortages

A combination of water supply challenges have threatened access to the imported
supplies necessary to meet Southern California’s water demands in the coming years.
Critically dry conditions in the western United States, including the Colorado River
experiencing the driest time in over a century, as well as the federal court ruling in late
2007 to protect the Delta Smelt in the Sacram&ao Joaquin River Delta causing
uncertainty about future pumping operations from the State Water Progact,all
contributed to the region’s water supply challenges.

In preparing for the possibility of not meetitige firm demands of its member agencies,
Metropolitan’s Boardof Directors adopted a Water Supply Allocation Plan in February
2008, subsequently updated in June 2009. Metropolitan’s plan includes the specific
formula for calculating member agency supply allocations and the key implementation
elements needed for administering an allocation. The Water Supply Allocation Plan is the
foundation for the urban water shortage contingency analysis required under Water Code
Section 10632 and is part of Metropolitan’s RUWMP.

Metropolitan’s Water Supply Allocation Plan was developed in consideration of the
principles and guidelines described in the Water Supply and Dradghagement
(WSDM) Plan, with the objective of creating an equitable ndxd®d allocation. The
plan’s formula seeks to balance the impacts of a shortage at the retail level while
maintaining equity on the wholesale level for shortages of Metropolitan supplies of up to
50 percent. The formula takes into accouatious factors includingimpact on retail
customers and the economy; growth and population; changes in supply conditions;
investments in local resources; demand hardening aspects pbtaiiie reycled water

use; implementation of conservation savings program; participation in Metropolitan’s
interruptible programs; and investments in facilities.

To prepare for the possibility of an allocation of imported water supplies from
Metropolitan, MWDOC worked collaboratively with its 28 client agencies to develop its
own Water Supply Allocation Plan, adoptedJemuary 2009, to allocate imported water
supplies at the retail level. MWDOC”s Water Supply Allocation Plan lays out the
framework and essential mponents of how MWDOC will determine and implement
each client agency’s allocation during a time of shortage.

City of Orange
2010 Urban Water Management Plan 5-1




Section 5
Water Supplies Contingency Plan

MWDOC’s Water Supply Allocation Plan uses a similar method and approdoen
reasonable, likeMetropolitans Water Supply Allocation Plan. Hower, MWDOC'’s

plan remains flexible to use an alternative approach when Metropolitan’s method
produces a sighcant unintended result for itslient agencies. The MWDOC Water
Supply Allocation Model follows five (5) basic steps to determine a retail agency
imported supply allocation:

x Step 1: Determine Baseline Information

The first step in calculating a water supply allocation is to estimate water supply
and demand using a historical based period with established water supply and
delivery data. The base period for each of the different categories of demand and
supply is catulated using data from the last three sbo+ftage years calendar
years, 2004, 2005, and 2006.

X Step 2: Establish Allocation Year Information

In this step, the model adjusts for each member agency’s water need in the
allocation year. This is done by adjusting the base period estimates for increased
retail water demand based on growth and changes in local supplies.

x Step 3: Calculate Initial Minimum Allocation Based on Metropolitan’s Declared
Shortage Level

This step sets the initial water supply allocation for each client agency. After a
regional shortage level is established, MWDOC will calculate the initial
allocation as a percentage of adjusted base pempoited water needs within the
model for each client agency.

x Step 4: Apply Allocation Adjustments and Credits in the Areas of Retail Impacts,
Conservation, and the Interim Agriculture Water Program

In this step, the model assigns additional water to address disparate impacts at the
retail level caused by an acreab®&-board cut of imported suppliek also applies

a conservation credit given to those agencies that have achieved additional water
savings at the retail level as a result of successful implementation of water
conservation devices, programs and rate structures.

x Step 5: Sum Total Allocats and Determine Retail Reliability

This is the final step in calculating a retail agency’s total allocation for imported
supplies. The model sums an agency’s total imported allocation with all of the
adjustments and credits and then calculates eachcygeretail reliability
compaed to its allocation year retaiethand.
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Metropolitan Water Shortage and Drought Management Plan

The MetropolitanBoard of Directors adopted the WSDM Plan in April 199%his plan

provides policy guidance for management ofioeal water supplies to achieve the
reliability goals of Metropolitais Integrated Resources Plan (IRPYhrough effective
management of its water supply, Metropolitan fully expects to be 100 percent reliable in
meeting all nordiscounted nomaterruptide demands throughout the next ten years.
Unlike previous shortage management plans, the WSDM Plan recognizes the link
between surpluses and shortages and integrates planned operational actions with respect
to both conditions The WSDM Plan continues Mepolitan’s commitment to the
regional planning approaches initiated in the IRP.

City of Orange Urban Water Shortage Contingency Plan

The City is reviewing a process to formally adap®ater Shortage Contingency Plan.
However, the City recognizes the importance of water conservation and has adopted
Ordinances to prohibit wasting of water (see Sectionh®f®in). The City Council
passed a Vaointary Conservation ResolutioNo. 10407 on October, 2009, which
encourages their customers to reduce their water usage by ten percent through
conservation measures.

5.2. Stages of Action

Metropolitan’'sWSDM Plan has identified seven stages of water shortages caused by dry
years and drought, with each stage more severe than the previoss®hab(e 51). It

is anticipated that water shortages would have to be extremely severe for Metrdpolitan
implement the action listed for Stage 7, which is to allocate its imported water supplies to
its member agencieskFor example, even with significant reductions in Colorado River
water supplies and a repeat of the 19882 droughton the State Water Project,
Metropolitancould meet all retail water needs of its member agencies by implementing
Stages 1 through 6 of the WSDM Plan until 2025 (Metropolitaegrated Resources

Plan Update, 2004).The seven shortage management stages are not defined merely by
shotfalls in imported water supply, but also by the water balances in Metropolitan’'s
storage programs. Thus, a ten percent shortfall in imported water supplies could be a
stage one shortage if storage levels are high, or potentially a more severe shortage if
storage levels are already depleted.

When Metropolitan must make net withdrawals from storage to meet demands, it is
considered to be in a shortage condition. Under most of these stages, it is still able to
meet all enduse demands for water. For shgdastages 1 through 4, Metropolitan will

meet demands by withdrawing water from storage. At shortage stages 5 through 7,
Metropolitan may undertake additional shortage management steps. At shortage stage 7,
Metropolitan will implement its WSAP to allocate available supply fairly and efficiently
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to full-service customers. MWDOC will them implement itatéf Supply Allocation

Plan to allocate imported water supplies to the City of Orange and its other client
agencies The MWDOC Water Supply Allocation Plauses a similar method as
Metropolitan WSAP to allocate imported water supplies fairly and equitihiyng into
account leal supplies, conservation, recycling, rate structures, growth, and other relevant
adjustment factors

Table 5-1: Water Supply Shortage Stages and Conditions  — Rationing Stages

1 Withdraw stored water from Diamond Valley Lake

5 Stage 1 plus draw from owtf-region groundwater
storage

3 Stage2 plus curtail/suspend temporary deliveries ta
local ground

Stage 3 plus draw from local Conjunctive Use

4 Groundwater Programs & SWP terminus reservoirs
Stage 4 plus extraordinary conservation through
5 coordinated outreach and curtail Interim Agriaudal

Water Program deliveries in accordance with
discounted rates

Stage 5 plus exercise water transfer option contragts
6 and/or buy water on open market for consumptive
use or for delivery to regional storage facilities
Stage 6 plus allocation ohported water to member|
7 agencies based on adopted principles of fairness and
need

Local Stages of Action

The City has adopted a water conservation resolution in 2009, which is included herein as
Appendix D. Typically; an UWMP will also include a draft water supply shortage
ordinance. The purpose of sumfdinance is to manage the City’s potable water supply in
the short and lonterm to avoid or minimize the effects of drought and shortage within
the City. The ordinance would establish permanent water conservation requirements
related to water use efficiency at all times and would further establish four levels of water
supply shortage to be implemented during times of declared water shortage or declared
water shortage emergency, with increasing restrictions on water use in response to
worsening drought or emergency conditions and decreasing supplies.

Table 52 identifies the four stages of conservation measures that would be implemented
under the draft wateconservation ordinance based upon the severity of the drought
conditions.
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Table 5-2: Water Supply Shortage Stages and Conditions —  Rationing Stages

Level 1 Water WatchWater Supply Shortage (mandatory
compliance
Water AlertWater Supply Shortage (mandatory
Level 2 :
compliance).
Level 3 Water WarningWater Supply Shortage (mandatory
compliance
Water Emergency Water Supply Shortage
Level 4 4
(mandatorycompliance)

5.3. Three-Year Minimum Water Supply

As a matter of practicévletropolitan does not provide annual estimates of the minimum
supplies available to its member agencies. As such, Metropolitan member agencies must
develop their own estimates for the purposes of meeting the requirements of the Act.

Section 135 of the Metropolitan Water District Act declares that a member agency has
the right to invoke its “preferential right” to water, which grants each member agency a
preferential right to purchase a percentage of Metropolitan’s available supplies based on
specified, cumulative financial contributions to Metropolitan. Each year, Metropolitan
calculates and distributes each member agency's percentage of preferential rights.
However, since Metropolitan’s creation in 1927, no member agency has ever invoked
these rights as a means of acquiring limited supplies from Metropolitan.

As an alternative to preferential rights, Metropolitan adopted the Water Shortage
Allocation Plan (WSAP) in February 2008. Undbe WSAP, member agencies are
allowed to purchase a specified level of supplies without the imposition of penalty rates.
The WSAP uses a combination of estimated total retail demands and historical local
supply production within the member agency senacea to estimate the firm demands

on Metropolitan from each member agency in a given year. Based on a number of
factors, including storage and supply conditions, Metropolitan then determines whether it
has the ability to meet these firm demands or will need to allocate its limited supplies
among its member agencies. Thus, implicit in Metropolitan’s decision not to implement
an allocation of its supplies is that at a minimum Metropolitan will be able to meet the
firm demands identified for each of the miger agencies.

In order to estimate the minimum available supplies from Metropolitan for the period
20112013, an analysis was performed to assess the likelihood that Metropolitan would
re-implement mandatory water use restrictions in the event of a 9®89%drologic
conditions over this period. Specific water management actions during times of water
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shortage are governed by Metropolitan’s Water Shortage and Drought Management Plan
(WSDM Plan). Adopted by the Metropolitan Board in 1999, the WSDM Plan provides a
general framework for potential storage actions during shortages, but recognizes that
storage withdrawals are not isolated actions but part of a set of resource management
actions along with water transfers and conservation. As such, there igeaifics
criterion for which water management actions are to be taken at specific levels of storage.
The implementation of mandatory restrictions is solely at the discretion of the
Metropolitan Board and there are no set criteria that require the Board to implement
restrictions. Given these conditions, the analysis relies upon a review of recent water
operations and transactions that Metropolitan has implemented during recent drought.

The first step in the analysis was a review of projected SWP allocédidvietropolitan,
based on historical hydrologies. As with the recent drought, potential impacts to SWP
supplies from further drought and the recently implemented biological opinions are
anticipated to be the biggest challenges facing Metropolitan in the coming three years.

A review of projected SWP allocations from the DWR'’s State Water Project Delivery
Reliability Report 2009 (2009 SWP Reliability Report) was made to estimate a range of
conservative supply assumptions regarding the availability of SWP supplies. The 2009
SWP Reliability Report provides estimates of the current (2009) and future (2029) SWP
delivery reliability and incorporates regulatory requirements for SWP and CVP
operations in accordance with USFWS and NMFS biological opinions. Estiofates
future reliability also reflect potential impacts of climate change and sea level rise.

The analysis assumes a maximum SWP allocation available to Metropolitan of 2,011,500
AF and a Metropolitan storage level of 1,700,000 AF at 201Ggm@r The analysis also
assumes a stable water supply from the Colorado River in the amount of 1,150,000 AF
through 2015. Although the Colorado River watershed has also experienced drought in
recent years, Metropolitan has implemented a number of supply progranshaoliéd

ensure that supplies from this source are relatively steady for the next three years. Based
on estimated “firm” demands on Metropolitan of 2.12 MAF, the annual surplus or deficit
was calculated for each year of the thyear period.

A review of recent Metropolitan water management actions under shortage conditions
was then undertaken to estimate the level of storage withdrawals and water transfers that
Metropolitan may exercise under the 1980hydrologic conditions were identified. For

this aralysis, it was assumed that, if Metropolitan storage levels were greater than 2 MAF
at the beginning of any year, Metropolitan would be willing to take up to 600 TAF out of
storage in that year. Where Metropolitan storage supplies were between 1.2 MAF and
MAF at the beginning of the year, it was assumed that Metropolitan would be willing to
take up to 400 TAF in that year. At storage levels below 1.2 MAF, it was assumed that
Metropolitan would take up to 200 TAF in a given year.
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It was also assumedahMetropolitan would be willing to purchase up to 300 TAF of
water transfer in any given year. For years where demands still exceeded supplies after
accounting for storage withdrawals, transfer purchases were estimated and compared
against the 300 TAFrhit.

Table 5-3: Metropolitan Shortage Conditions

2011 1990 30% 603,450 | 1,108,000 1,711,450| 2,124,000| (400,000)| 1,300,000 | (12,550)
2012 1991 27% 542,820 | 1,108,000 1,650,820| 2,123,000| (200,000)| 1,100,000 | (272,180)
2013 1992 26% 522,990 | 1,108,000 1,630,990| 2,123,000| (200,000) | 900,000 | (292,010)

Based on the analysis above, Metropolitan would be able to meet firm demands under the
driest threeyear hydrologic scenario using the recent water management actions
described above without-rmplementing mandatory water use restrictions on its member
agencies. Given the assed absence of mandatory restrictions, the estimated minimum
imported water supplies available to MWDOC from Metropolitan is assumed to be equal
to Metropolitan’s estimate of demand for firm supplies for MWDOC, which Metropolitan
uses when considering wther to impose mandatory restrictions. Thus, the estimate of
the minimum imported supplies available to MWDOC is 261,57 AF

MWDOC also has also adopted a shortage allocation plan and accompanying allocation
model that estimates firm demands on MWDOC. suksing MWDOC would not be
imposing mandatory restrictions if Metropolitan is not, the estimate of firms demands in
MWDOC's latest allocation model has been used to estimate the minimum imported
supplies available to each of MWDOC'’s customer agencies faf-2B. Thus, the
estimate of the minimum imported supplies available to thei€2,427AF*.

As captured in its 2010 RUWMP, Metropolitan believes that the water supply and
demand management actions it is undertaking will increase its reliability tlmoutite
25-year period addressed in its plan. Thus for purposes of this estimate, it is assumed
that Metropolitan and MWDOC will be able to maintain the identified supply amounts
throughout the thregear period.

Metropolitanreliability for full servicedemands through the year 203Bdditionally,
through a varist of groundwater programs in the City, local supplies are projected to be
maintainedat demand levels. Based on MWD®@Vater Supply Allocation Plan, the

City is expected to fully meet demands for the next three years assuming Metropolitan

15 Metropolitan2010/11 Water Shortage Allocation Plan modiéa(ch 201}
¥ MWDOC Water Shrtage Allocation model (August 2010)
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and MWDOC are noin shortage, a BPP of 62% for locaippliesand zero allocations
are imposed fomnportedsupplies. The Three Year Estimated Minimum Water Supply is
listed in Table 54.

Table 5-4: Three-Year Estimated Minimum Water Supply  (AFY)

2010/2011 2011/2012 2012/2013
Local Water 21,731 21,731 21,731
Imported Water 12,427 12,427 12,427
Total 34,158 34,158 34,158

5.4. Catastrophic Supply Interruption
Catastrophic Supply Interruption Plan

From a regional perspective, Orange County and all of Southern California are heavily
dependent upon imported water supplies from Metropolitarported water is conveyed
through the SWP and CRA, which travel hundreds of miles to reach urban southern
California, and specifically to Orange Countjdditionally, this water is distributed to
customers through antricate network ofwater mainsandrelated distribution facilities

that are susceptible to damage from earthquakes and other disB&igi@nal storage for
Southern California and Orange County is provided by Metropotbamitigate an
outage of either the SWP or CRAhe recently compted Diamond Valley Lake is an
800,000 acrdoot reservoir, of which about 400,000 afeet of water is reserved for
catastrophic emergencies.In fact, protection from catastrophic events such as
earthquakes was a major reason for the constructionanfidnd Valley Lake.

In 1983, the Orange County water communmityrking through MWDOC developed a
Water Supply Emergency Preparedness Plan to respond effectively to disasters impacting
the regional water distribution systerfihe collective efforts of thessgenciesiltimately
resulted in the formation of the Water Emergency Response Organization of Orange
County (WEROC) to coordinate emergency response on behalf Gkange County

water agencies. WEROC is specifically responsiblelémelopingan emergencplan to
respond to disasters and condhugtdisaster training exercises for the Orange County
water community. WEROC is unique in its ability to provide a single point of contact for
therepresentation of all water utilities in Orange County during a disastes.regional
representation is with the county, state, and federal disaster coordination agencies.
Within the Orange County Operational Area, WEROC is the recognized contact for
emergency disaster response for the water commuity. more deils on WEROC,
please refer to the MWDOC RUWMP.
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The City currently relies on imported water for a part of its supptythe event of a
supply interruption in the importation facilities, the City may or may not be impacted
depending on the time of yeam high demand summer monjla outage of imported
supply may adversely impact the Cityn December of 1999, the AMP unexpectedly
ruptured, immediately eliminating a major source gy to south Orange County.
Metropolitanwas able to repair theg@line and restore regular operations within seven
days. It was fortunate that this pipeline failure occurred during the winter in a relatively
accessible location. A more difficult pipeline repair or a major failure at the Diemer
Filtration Plant in York Linda could result in an interruption in imported supply of far
longer than seven daysMetropolitaris administrative plicy requires that its member
agencies be able to withstapthnnedsupply shutdowns of at least seven days between
the months of Oadber and April. This polcy is designed to facilitate Metropolitan’
ability to conduct scheduled maintenance of the supply and treatment systems.

Earthquakes represent the major area of risk to water system reliabiipprted water
is treated locally at the Diemer Filtration Plant and delivered via two pipelines, the EOCF
#2 and the AMP.

An emergency outage of the Diemer Filtration Plant, which is situated adjacent to the
Whittier Fault, is judged to be the most seveupply risk to south Orange Countin
addition, there are scheduled and sometimes urgent shutdowns of critical facilities that
are necessary to make repairs and improvements.

One of these critical facilities, the AMP, has experienced one pipelink brehtwo
minor leaks since its construction in 198@. has been shutdown at various times for
inspection and repairsThe break that occurred in December 1999 was due to a pressure
surge.

The EOCF #2, a Metropolitamperated pipeline, is colered tobe in good condition,
but it is aging, having been constructed in 198h. outage of this pipeline has a smaller
impact in south Orange County since the AMP and the South County Pif&GRe the
major extension of the AMP into south Orange County, proableut 50% greater
capacity than the EOCGR2.

There are several faults in the area that could cause earthqdaked failures. The
mostsignificant are the WhittieElsinore Fault Zone and, to a lesser extent, the Peralta
Hills Fault, San Joaquin itk Thrust Fault, and the Newpedriglewood Fault Zone.
Knowledge of seismic forces has advanced significantly since the design and
construction of the Orange Coutstyegional water treatment and distribution system,
resulting in improved design standards for protection of structures from major
earthquakes.
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The various emergency planning scenarios evaldaeedincluded Metropolitanplanned
shutdowns of the Diemer Filtration Plant, either a lower or upper AMP emergency
outage, and a Diemer FiltrationaPt emergency outage. For the latter, the evaluation
included sulzases with and without implementationtbé Central Pool Agmentation
(CPA) Project by MetropolitanThe CPA Project has the greatest positive impact on the
ability of South Orange County to withstand outages; however, its implementation is
years away.

SEMS/NIMS Multi -hazard Functional Plan

The City utilizes the Standardized Emergency Management System (SEMS) and National
Incident Management System (NIMS) methods for response to extragraéimergency
situations associated with natural disasters, technological incidents, and national security
emergencies. Specific plans for addressing extraordinary emergency situations are
detailed in the City's Emergency Operation Plan. Normal tiayday emergencies are
managed using the FIRESCOPE Incident Command System (ICS) in conjunctien well
established local policy and procedure to cope with such emerge@es.result, this

plan incorporates ICS, SEMS, and NIMS as the management tools that the City will use
for any emergency.

The City's Emergency Management Organization including emergency response and
recovery will be directed by the City Manager who serves as the Director of Emergency
Services/Emergency Operations Center Director. It isnaed that the City will commit

its resources to a reasonable degree before requesting mutual aid and assistance. Mutual
aid and assistance will be requested through WEROC when disaster relief requirements
exceed the City's ability to meet thenm turn, f WEROC cannot supply/meet requests

for emergency equipment, WEROC would contact Metropolitan via the Member Agency
Response System (MARS) program.

Table 5-5: Preparation Actions for Catastrophe

Regional Power Outage Water Emergency Response Orange County (WEROC)
Earthquake participation, Standard Emergency Management
Supply Contamination System (SEMS) and National Incident Management

TerroristAct which Interrupts ServiceSystems (NIMS)
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5.5. Prohibitions, Penalties and Consumption Reduction
Methods

Prohibitions

The City’'s Draft Water Conservation Ordinance includes prohibited uses of water and
mandatory conservation measures for each of its four stages of water conservation stages.
These measures would reduce consumer demand and make more efficient use of water to
appropriately respond to existing water conditions. The measures associated with each
water conservation stage are described in Taldldé&low.

Table 5-6: Mandatory Prohibitions

Limit of watering hours Permanent
Limit on watering duration Permanent
No excessive water flow or runoff Permanent
No washing down hard or paved surfaces Permanent
Obligation to fix leaks, breaks or malfunctions
- Permanent
within 7 days
Recirculating water required for water fountaing
) Permanent
and decorative water features
No installation of single pass cooling systems Permanent
No installation of norre-circulating water
systems in commercial car wash and laundry Permanent
systems
Operational recirculating water systems in all
Permanent

commercial car wash systems

Limits onwatering days to threelays per week
from April throughOctober and two days per Level 1
week from November through March
Obligation to fix leaks, breaks or malfunctions
within 72 hours

Limits on washing vehicles except by use of a
hand-held bucket or hose with a positive self Level 1
closing water shubff nozzle
Drinking water served upon request only at eati

Level 1

or drinking establishments Level 1
Commercial lodging establishments must provide

. . . Level 1
option to not launder linen daily
Restaurants required to useater conserving dish

Level 1

wash spray valves
Limits on watering days to two days per week Level 2

from April through October and one day per wegk

City of Orange
2010 Urban Water Management Plan 5-11




Section 5
Water Supplies Contingency Plan

from November through March
Obligation to fix leaks, breaks or malfunctions

. Level 2
within 48 hours
Prohibition on filling of ornamental lakes or ponds Level 2
Limit on filling residential swimming pools or spas Level 2
Limits on watering day to one day per week year- Level 3
round
Obligation to fix leaks, breaks or malfunctions
. ) Level 3
immediately
No watering or irrigation Level 4
No new potable water service Level 4
Discontinuation of service to customers who

. . R . Level 4
violate provisions at City’s discretion

Consumption Reduction Methods

The City’s draft water conservation ordinance would establish water consumption
reduction methods to reduce water use when necessary. Upon adoption of resolution by
the City Council declaring a water shortage, water demand reduction measures associated
with water conservation Levels 1 through 4 would be put into place. Methods to reduce
the consumption of water are listed in Tablé below; however, consumption reduction
methods would not be limited to these prohibitions. The City may implement further
prohibited water uses as well as water rate increases

Table 5-7: Consumption Reduction Methods

Level 1 Water Watch Water Supply Level 1
ShortageProhibitions

Level 2 Water Alert Water Supply Level 2
Shortage Prohibitions

Level 3 Water Warning Water Level 3
Supply Shortage Prohibitions

Level 4 Water Emergency Water Level 4
Supply Shortage Prohibitions

City of Orange
2010 Urban Water Management Plan 5-12




Section 5
Water Supplies Contingency Plan

Penalties

It is unlawful for any consumer to wastefully or negligently use waténere the Water

Manager finds that water is wastefully and negligently ugedCity may discontinue the
service if such conditions are not corrected within five days aftgten notice to the

consumer, and in accordance with other pentireections of the City’s Draft Water
Conservation Ordinance (Section 7.02.130 B).

Table 5-8: Penalties and Charges

Written Notice First volation

Second violation within the
preceding twelve calendar months
Third violation within the
preceding twelve calendar months

Fine not to exceed $100

Fine not to exceed $250

Fine not to excee8500 Fourth and subsequent violation
:jn:\ffélgatlon of a water flow restrictor Fourth and subsequent violation

Possible discontinuation of service. Fourth and subsequent violation

5.6. Impacts to Revenue

The actions described above to address a range of water shortage conditions have the
potential to impact the City’'s revenues and expenditures. To assess these impacts, the
City calculated the revenue impacts resulting from a 10%, 25% and 50% reduction in
salesas compared to a base year that was based on an estimate of norrbakgkae.

Other factors incorporated into the analysis inatbd@ter losses, pricing structure and
avoided costs. The results of this analysis are shown below in Table 5-
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Table 5-9: Revenue Impacts Analysis

Demand Baseline 10%Reduction | 25%Reduction| 50%Reduction
Water Sales (HCF) 13,205,214 11,884,693 9,903,911 6,602,607
InsideCity 12,544,953 11,290,458 9,408,715 6,272,477
OutsideCity 660,261 594,235 495,196 330,130
Revenue
InsideCity
Tier 3 Revenue $4,789,412 $4,310,471 $3,592,059 $2,394,706
Tier 2 Revenue $4,444,301 $3,999,871 $3,333,225 $2,222,150
Tier 1Revenue $7,341,558 $6,607,402 $5,506,168 $3,670,779
Total $16,575,270 $14,917,743 $12,431,453 $8,287,635
Zone 4 Pumping Charge Revenue $67,743 $60,968 $50,807 $33,871
Zone 5 Pumping Charge Revenue  $155,808 $140,227 $116,856 $77,904
Total $223,551 $201,196 $167,663 $111,776
OutsideCity
Tier 3 Revenue $252,074 $226,867 $189,056 $126,037
Tier 2 Revenue $233,911 $210,520 $175,433 $116,955
Tier 1 Revenue $386,398 $347,758 $289,798 $193,199
Total $872,383 $785,144 $654,287 $436,191
Zone 4 Pumping Charge Revenue $3,565 $3,209 $2,674 $1,783
Zone 5 Pumping Charge Revenue $8,200 $7,380 $6,150 $4,100
Total $11,766 $10,589 $8,824 $5,883
Fixed Monthly/Bimonthly Charge
Revenue $4,686,717 $4,686,717 $4,686,717 $4,686,717
Total Rate Revenue $22,369,687 $19,805,657| $17,285,834 $13,086,128
Revenue Lost
Variable Costs
Water Produced/Purchased (HGQF) $17,550,891]  $15,795,802] $13,163,168 $8,775,446
Avoided Costs "TUOARUIO6G OUTOOUGTT "0UGG

Net Revenue Change
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The City will closely monitor its revenue requirements, with the potential for special
charges or rate adjustments to ensure that revenue needs during a shortage period are met.
The City would be at a liberty to adjust the water rates in a water shortage if the City
Council deems appropriate to do so to alleviate impacts on thetiopsraf the Water
Division.

5.7. Reduction Measuring Mechanism

MWDOC will provide each client agency with water use monthly reports that will
compare each client agency’s current cumulative retaileugagheir allocation basek
which is listed in Table 0. MWDOC will also provide quarterly reports on it
cumulative retail usage versus its allocation baseline.

Table 5-10: Water Use Monitoring Mechanisms

Comparison of cumulative retai
usage to allocation baseline.

MWDOC Water Use Monthly Reports
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6. Recycled Water

6.1. Agency Coordination

The City does not own or operate wastewater treatment facilities and sends all collected
wastewater to OCSD for treatment and disposal. The City relies on the Orange County
GroundwateBasin for the majority of its water supply. As manager of the Basin, OCWD
strives to maitain and increase the reliability of the Basin by increasing recycled water
usage to replace dependency on groundwater. To further this goal, OCWD and OCSD
have cooperated to construct two water recycling projects, described below:

OCWD Green Acres Project

The Green Acres Project (GAP) is a water recycling effort that provides recycled water
for landscape irrigation at parks, schools and golf courses as well as for industrial uses,
such as carpet dyeingGAP providesan alternate source of water to the cities of
Fountain Valley, Huntington Beach, Newport Beashnta Ana, and Mesa Consolidated
Water District. Current water users include Mile Square Park in Fountain Valley, Costa
Mesa Golf Course, Home Ranch bean field and Chroma Systems carpet dyeitmaDue
growing demand for water in Orange County, it is sensible that recycled water be used
whenever possible for irrigation and industrial uses to supplemeanhdwater.The use

of GAP water will diminish to approximately 3 MGD upon completion of OCSD’s P1
102 (Fountain Valley Wastewater Secondary Treatment Expansion) project in the fall of
2011.

OCWD Groundwater Replenishment System

The Groundwater Replenishment System (GWRS), which has been operational since
January 2008, takes highly treated sewer water anflgs it to levels that meet State

and Federal drinking water standards. It uses a tltep process that includes reverse
osmosis, microfiltration, and ultraviolet light and hydrogen peroxide advanced oxidation
treatment. The treated watey then injected into the seawater barrier to help prevent
seawater intrusion into the groundwater basin and is percolated into deep aquifers where
it eventually becomes part of Orange County’s drinking water supply.

The design andonstruction of the GWRS was a project joirftipded by OCWD and
OCSD. These two public agencies have worked together for more than 30 years. They are
leading the way in water recycling and providing a locatintrolled, droughproof and

reliable supply of higlguality water inan environmentally sensitive and economical
manner.
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The first step, nerofiltration (MF), is a separation process that uses polypropylene
hollow fibers, similar to straws, with tiny holes in the sides that are 0.2 rsi@non
diameter. By drawing water through the holes into the center of the fibers, suspended
solids, protozoa, bacteria and some viruses are filtered out of the water.

In the second stepeverse osmosis (RO), membranes are made of-Eemeable
polyamide polymer (plastic). During the RO process, water is forced through the
molecular structure of the membranes under high pressure, removing dissolved
chemicals, viruses and pharmaceuticals in the water. The end result -gistidad
quality water so pure thaninerals have to be added back in to stabilize the water. RO
has been successfully used by OCWD since thel@rds to purify highltreated
wastewater for its seawater intrusion barrier at its Water Factory 222@\fom 1975-

2004.

In the third stepwater is exposed to hightensity ultraviolet (UV) light with hydrogen
peroxide (H202) to disinfect and destroy any trace organic compounds that may have
passed through the reverse osmosis membranes. Examples of these trace organic
compounds are Nlitrosadimethylamine (NDMA) and -4 Dioxane, which have to be
removed to the padgertrillion level. UV with H202 is an effective
disinfection/advanced oxidation process that keeps these compounds from reaching
drinking water supplies.

The GWRS has a currentqgaiuction capacity of 70 MGD, and a total production of 23.5
billion gallons per year. Once the water has been treated with thestepeprocess at the
GWRS as described above, approximately 35 MGD of GWRS water is pumped into
injection wells where it sges as a seawater intrusion barrier. Another 35 MGD s
pumped to recharge basins in the City of Anaheim, where GWRS water filters through
sand and gravel to replenish the deep aquifers of noréretrcentral Orange County’s
groundwater basin. At this timé@OCWD has designed Phase 2 of the expansion, to
recycle approximately another 28 MGD of effluent. Investments beyond Phase 2 have not
been approved by OCWD and would require further review before proceeding. If the
further envisioned phase of the project is approved and developed, it is projected that up
to a maximum 118 MGD of wateould be produced.

Table 6-1: Participating Agencies

Water Agencies Orange
WastewaterAgencies OCSsD
Groundwater Agencies OCwWD
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6.2. Wastewater Description and Disposal

Wastewater is collected by the City and sent to the Orange County Sanitation District
(OCSD) wastewater treatment plants. OCSD collects, treats, and disposes of wastewater
and sudge from a service area covering central amdhnOrange County. The City is a
member agency of OCSD.

Table 62 summarizes the past, current, and projected wastewater volumes collected and
treated, and the quantity of wastewater treated to recycled statedards for treatment
plants within OCSD’sservice area. Table-& summarizes the disposal method, and
treatment level of discharge volumes.

Table 6-2: Wastewater Collection and Treatment (AFY)

Wastewater Collecteq
& Treated in Service| 273,017 | 232,348| 302,400| 312,704| 321,104| 329,392| 333,536
Area

Volume that Meets
Recycled Water 12,156 | 75,000 | 105,000| 105,000| 105,000| 105,000| 105,000
Standards

Table 6-3: Disposal of Wastewater (Non -Recycled) (AFY)

Ocean Outfall Secondary| 157,348| 197,400| 207,704| 216,104 | 224,392| 228,536

6.3. Current Recycled Water Uses

There are currently no recycled water uses withénCitys service area.

6.4. Potential Recycled Water Uses

While the City recognizes the potential uses of recycled water in its community, such as
landscape irrigation, parks, industrial and other uses, the OCWD does not have the
recycled water infrastructure to support the use of recycled water. Theffeasiveness
analyses that have been conducted throughout the years regarding recycled water
infrastructure have not showtis resourceo be beneficiafor the City at this time.
Therefore, the City supports, encourages and contributes to the continued development of
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recycled water and potential uses throughout the region through the GWRS. thunehis
the City does not have any potential and projected uses for recycled water.

6.4.1. Direct Non -Potable Reuse
The City does not have the potential for direct potable reuse within their service area.

6.4.2. Indirect Potable Reuse

The City benefits indirectly fim the replenishment of the Orange County groundwater
basn using GWRS water that meetsate and Ederal drinking water standards for
potable reuse.

6.5. Optimization Plan

Because the City is not using recycled water at this time, it is not practicable to provide a
recycled water optimization plan. The City has positioned itself to receive recycled water
if it becomes available to serve some of the large development areas.

In Orange County, the majority of recycled water is used for irrigating golf courses,
paiks, schools, business and communal landscaping. However, future recycled water use
can increase by requiring dual piping in new developments, retrofitting existing
landscaped areaand constructing recycled water pumping stations and transmission
mains to reach areas fimom the treatment plants. Gains in implementing some of these
projects have been maderoughout the county; however, the additional costs, large
energy requirements and facilitigscreate such projects are very expensive to pursue.

To determine if a recycled water project is eeffective, cost/benefit analyses must be
conducted for each potential project. This brings about the discussion on technical and
economic feasibility of a recycled water project requiring a relative compargson t
alternative water supply options. Analyses indicate that capital costs of water recycling in
the City exceed the cost of purchasing additional imported water from Metropolitan.

The Citywill continueto periodicallyconduct cost/benefit analyses foryeled various
water projects, and seek creatigelutions and a balance to recycled water use, in
coordination with OCWD, Metropolitaand other cooperative agencies. These include
solutions for funding, regulatoryequirements, institutional arrangements and public
acceptance.
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7. Future Water Supply Projects and Programs

7.1. Water Management Tools

Resource optimization such as desalination to minimize the needs for imported water is
led by he regional agencies in collaboration with local agencies.

With the eventual replacement of older wells with new more efficient wells, increasing
the capacity of existing booster stations, and continued efforts in reducing water waste,
the City can meet pjected demands with existing facilities and distribution system.

7.2. Transfer or Exchange Opportunities

Metropolitancurrently has a tiered unbundled rate structure. Tier 2 of this rate structure
increases the cost of supply to a member agency in order to provide a price signal that
encourages development of alternative supply sources. One alternative source of supply
may be a transfer or exchange of water with a different agency.

The CALFED program has helped to develop an effective market for water transact

in the BayDelta region. This market is demonstrated by the water purchases made by the
Environmental Water Accountind Metropolitanin recent years. MWDOC and its
member agencies plan to take advantage of selected transfer or exchange oppantunities i
the future. These opportunities can help ensure supply reliability in dry years and avoid
the higher Tier 2 cost of supply from Metropolitan. The continued development of a
market for water transactions under CALFED will only increase the likelihood of
MWDOC patrticipation in this market when appropriate opportunities arise.

MWDOC will continue to help its member agencies in developing these opportunities
and ensuring their success. In fulfilling this role, MWDOC will look to help its member
agencies nagate the operational and administrative issdesheeling water through the
Metropolitanwater distribution system. Thet¢ relies on the efforts of Metropolitaas

well as MWDOC to pursue transfer or exchange opportunitieghig time,the City is

not currently involved in any transfer or exchange opportunities.

7.3. Planned Water Supply Projects and Programs

At this time, the City does not have any planned water supply projects or programs.
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7.4. Desalination Opportunities

Until recently, seawater desalinatioachbeen considered uneconomical to be included in
the water supply mix. However, recent breakthroughs in membrane technology and plant
sitting strategies have helped reduce desalination costs, warranting consideration among
alternative resource options.

MWDOC has been in the process of studying the feasibility of ocean desalination on
behalf of its member agencies, but implementation of lacgée seawater desalination
plants faces considerable challenges. These challenges include high capital ar@hoperat
costs for power and membrane replacement, availability of funding measures and grants,
addressing environmental issues and addressing the requirements of permitting
organizations such as the Coastal Commission. These issues require additional research
and investigation. MWDOC is reviewing and assessing treatment technologies,
pretreatment alternatives, and brine disposal issues. ldentifying and evaluating resource
issues such as permitting and the regulatory approvals (including CEQA) associated with
the delivery of desalinated seawater to regional and local distribution systems also
present considerable challenges.

MWDOC is also assisting its member agencies in joint development of legislative
strategies to seek funding in the form of grants and/arsloand to inform decision-
makers of the role of seawater desalination in the region‘s future water supplies.
Strategies and outcomes of other agency programs (such as Tampa Bay, Florida) are
being observed to gain insights into seawater desalination nmepltation and cost
issuesIn Orange County, there are three proposed ocean desalination projects that could
serve MWDOC and its member agencies with additional water suppgse are the
Huntington Beach Seawater Desalination Project, the South Orange Coastal Desalination
Project, and the Camp Pendleton Seawater Desalination Project.

The City has not, on its own, attempted to investigate seawater desalinationtdee to
costprohibitive economic and physical impediments. However, the City is participating
in the Poseidon Huntington Beach Seawater Desalination Project.

Table 7-1: Opportunities for Desalinated Water

Ocean Water X

Brackish Ocean Water X
Brackish Groundwater
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7.4.1. Groundwater
There are currently no brackish groundwater opportunities within this Gagvice area.

7.4.2. Ocean Water

Huntington Beach Seawater Desalination Project +Poseidon Resource&lC
(Poseidon) a private company, has proposed development of the Huntington Beach
Seawater Desalination Projdotbe located adjacent tbe AES Generation Power Plant

in the City of Huntington Beachlong Pacific Coast Highway and Newland Strdéte
proposed projeawould produce up t60 MGD (56,000 AFY)of drinking waterand will
distribute waterto coastal and south Orange Coutayprovide approximately 8% of
Orange County’s water supply needshe project supplies would be distributed to
participating agenciehitough a combination of (1) direct deliveries through facilities
including the East Orange County Feeder #2 (EOCF #2), the City of Huntington Beach'’s
distribution system, and the West Orange County Water Board Feeder #2 (WOCWBF
#2), and (2) water supply elxanges with agencies with no direct connection to facilities
associated with the Project.

Poseidon had received nbmding Letters of Intent (LOI) from the Municipal Water
District of Orange County and 1%etail water agencies to purchase a total of
appoximately 72 MGD (88,000 AFY) of Project supplies. The City is currently
participatingin the PoseidorHuntington Beach Desalination Proje@ihe Project has
received specific approvals from the Huntington Beach City Council, including a coastal
developmen permit, tentativgparcelmap, subsequenenvironmentalimpactreport and
conditional use permit, which collectively provided for the lorigrm operation of the
desalination facility.

In addition to final agreements with participating agencies, the Rrsjdt needs
approvals from the State Lands Commission and the California Coastal Commission
before Poseidon can commence construction of the desalination facility in Huntington
Beach. A public hearing on the Project before the State Lands Commissipedseel as

early as this October. If project receives all required permits by 2011, it could be
producing drinking water for Orange County by as soon as 2013.

South Orange Coastal Desalination Projeet MWDOC is proposing a desalination
project in joint with Laguna Beach County Water District, Moulton Niguel Water
District, City of San Clemente, City of San Juan Capistrano, South Coast Water District,
and Metropolitan. The project is to be located adjacent to the San Juan Creek in Dana
Point just east of the transition road from PCH to #e The project will provide 15

MGD (16,000 AFY) of drinking water and will provide up to 30% of its potable water
supply to the participating agencies. Phase 1 consists of drilling 4 test borings and
installing monitomg wells. Phase 2 consists of drilling, constructing and pumping a test
slant well. Phase 3 consists of constructing a Pilot Test Facility to collect and assess
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water quality. Phases 1 and 2 have been completed and Phase 3 commenced in June 2010
and will last 18 months.

If pumping results are favorable after testing, a-$atile project description dn
Environmental Impact Report (EIR) will be developed. If EIR is adopted and necessary
permits are approved, project could be operational by 2016.

Camp Penlleton Seawater Desalination Project The San Diego County Water
Authority (SDCWA) is proposing a desalination project in joint with Metropolitabe

located at Camp Pendleton Marine Corps Base adjacent to the Santa Margarita River. The
initial project would be a 50 or 100 MGD plant with expansions in 50 MGD increments
up to a max of 150 MGD making this the largest proposed desalination plant in the US.
The project is currently in the feasibilisfudystage and is conducting geological surveys

to study the effect on ocean life and examining routes to bring treated desalinated water
to SDCWA's delivery system. MWDOC armkrtainsouth Orange Countggencies are
maintaining a potential interest in the project, but at this time is only doing some limited
fact finding and monitoring of the project.
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8. UWMP Adoption Process

8.1. Overview

Recognizing that close coordination among other relevant public agencies is the key to
the success of its UWMP, the City worked closely with other entinetiding
MWDOC, OCWD, and Metropolitato develop and update this plangidocumentThe

City also encouraged public involvement through a holding of a public heariegrto

and ask questions about their water supply

This section provides the information required in Article 3 of the Water Code related to
adoption and implaentation of the UWMPTable 81 summarizes external coordination
and outreach activities carried out by the City and their corresponding datd$WIMBE
checkilist to confirm compliance with the Water Code is provided in Appendix A

Table 8-1: External Coordination and Outreach

External Coord ination and Outreach by the City Date Reference

May5, 2011 &

May 12, 2011 Appendix®

Encouraged public involvemerR\fblic Hearing

Notified city or county within supplier’'s service
area that water supplier is preparing an updated | February 23, 2011 AppendixE
UWMP (at least 60 days prior to public hearing)

Held public hearing May 24, 2011 Appendix F

Adopted UWMP May 24, 2011 Appendk G

Submitted UWMP to DWR (no later than 30 days

after adoption) June 232011

Submitted UWMP to the California State Library
and city or county within the supplier’s service aredune 232011
(no later than 30 days after adoption)

Made UWMP available for public review (no later

than 30 days after filing with DWR) July 232011

This UWMP was adopted by the City Council on May 24, 2011. A copy of the adopted
resolution is provided in Appendix.G

A change from the 2004 legislative session to the 2009 legiskdsson required the
City to notify any city or county within its service area at least 60 days prior to the public
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hearing. The City serltetters of Notification to the County of Orangaong with the
Cities of AnaheimSanta Ana, Galen Grove, Tustin, Villa Park, and Orange as well as
IRWD, Golden State Water Company, Serrano Water District, OCWD, MWDOC, and
EOCWD on February 23, 2011hat it is in the process of preparing an updated UWMP
(Appendix B.

8.2. Public Participation

To generate interest and encourage the pubperticipation in the planning process and

to actively seek input, the City conducted a Public Hearing on May 24,&0ttfe draft
UWMP. A copy of the published Notice of Public Hearing is included in Appendix F
The hearing provided an opportunity for all residents and employees in the service area to
learn and ask questions about their water supply in addition to the City’s plans for
providing a reliable, safe, higipality water supply. Copies of the draft pkvere made
available for public inspection at the City Clerk’s and Public W@&partment offices.

8.3. Agency Coordination

All of the City's water supply planning relates to the policies, rules, and regulations of its
regional and local water providers. Ti@ty is dependent on imported water from
Metropolitan through MWDOGNnd EOCWD as well as groundwater from OCWDe

City also receives a portion of their supply from SWD. As such, these entities were
involved in the development of its 2010 UWMP at various levels of contribution as
summarized in Table-8.

Table 8-2: Coordination with Appropriate Agencies

MWDOC X
OCWwWD X
County of

X
Orange
EOCWD X
Serrano
WD
IRWD

City of Orange

2010 Urban Water Management Plan
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Section 8
UWMP Adoption Process

As a member agency of MWDOC, MWDOC provided assistance to thes @610
UWMP development by providing much of the data and analysis such as, population
projections from the California State University at Fullerton, Center of Demographic
Research (CDR) andBX7-7 modeling. MWDOC provided information that quantifies
water availability to meet their projected demands for the next 25 years, ipetve
increments. Based on the projections of retail demand and local supplies completed by
the City, and the impaogtd supply availability described in Metropolitan’s 2010 RUWMP
MWDOC prepared an informational package with data specific to the @igt
incorporated additional calculations for the required planning effoinsCity’'s UWMP

was developed in collaborah with MWDOC’s 2010 R'WMP to ensure consistency
between the two documents as well as Metropolitan’s 2010 RUWMP and 2010 Integrated
Water Resources Plan.

As a groundwater producer who relies on supplies from the O@Wiaged Basin, the
City coordinated lte preparation of this 2010 UWMP with OCWD. OCWD provided
projections of the amount of groundwater, the City is allowed to extract in tea25-
planning horizon. In addition, information from OCWD’s 2009 Groundwater
Management Plan and 20@809 Enginees Report were incorporated in this document
where relevant.

8.4. UWMP Submittal

8.4.1. Review of Implementation of 2005 UWMP

As required by California Water Code, the City summarizes the implementation of the
Water Conservation Programs to date, and compares the implementation to those as
planned in its 2005 UWMP.

Comparison of 2005 Planned Water Conservation Programs with 2010
Actual Programs

As a signatory to the MOU regarding urban water use efficiency, the City’'s commitment
to implement BMPbased water use efficiency program continues today. For the City’'s
specific achievements in the area of conservation, please see Section 4 of this Plan.

8.4.2. Filing of 2010 UWMP

The City Council reviewed the Final Draft Plan on May 24, 2011. Theniember City
Council approved the 2010 UWMP on May 24, 2011. See Appendix G for the resolution
approving the Plan.

By June 23, 2011, the City’'s Adopted 2010 UWMP was filed with DWR, California
State Library, County of Orange, and cities withirsgsvice area.

City of Orange
2010 Urban Water Management Plan 8-3
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Calif. Water

No. UWMP requirement a Code reference  Additional clarification UWMP location
59 Provide supporting documentation that, in addition to submittal to DWR, 10644(a) Section 8.4
the urban water supplier has submitted this UWMP to the California State
Library and any city or county within which the supplier provides water
supplies a copy of its plan no later than 30 days after adoption. This also
includes amendments or changes.
60 Provide supporting documentation that, not later than 30 days after filing a 10645 Section 8.4
copy of its plan with the department, the urban water supplier has or will
make the plan available for public review during normal business hours
SYSTEM DESCRIPTION
8 Describe the water supplier service area. 10631(a) Section 1.3.1
9 Describe the climate and other demographic factors of the service area of 10631(a) Section 2.2.1
the supplier
10 Indicate the current population of the service area 10631(a) Provide the most recent Section 2.2.2
population data possible. Use
the method described in
“Baseline Daily Per Capita
Water Use.” See Section M
11 Provide population projections for 2015, 2020, 2025, and 2030, based on 10631(a) 2035 and 2040 can also be Section 2.2.2
data from State, regional, or local service area population projections. provided to support consistency
with Water Supply Assessments
and Written Verification of
Water Supply documents.
12 Describe other demographic factors affecting the supplier’'s water 10631(a) Section 2.2.3
management planning.
SYSTEM DEMANDS
1 Provide baseline daily per capita water use, urban water use target, 10608.20(e) Section 2.4.4
interim urban water use target, and compliance daily per capita water use, Section 2.4.5
along with the bases for determining those estimates, including
references to supporting data.
2 Wholesalers: Include an assessment of present and proposed future 10608.36 Retailers and wholesalers have  Appendix F
measures, programs, and policies to help achieve the water use 10608.26(a) slightly different requirements Section 2.4.6

reductions. Retailers: Conduct at least one public hearing that includes
general discussion of the urban retail water supplier’s implementation plan
for complying with the Water Conservation Bill of 2009.




Calif. Water

No. UWMP requirement a Code reference  Additional clarification UWMP location
3 Report progress in meeting urban water use targets using the 10608.40 Not applicable
standardized form.
25 Quantify past, current, and projected water use, identifying the uses 10631(e)(1) Consider ‘past’ to be 2005, Section 2.3
among water use sectors, for the following: (A) single-family residential, present to be 2010, and
(B) multifamily, (C) commercial, (D) industrial, (E) institutional and projected to be 2015, 2020,
governmental, (F) landscape, (G) sales to other agencies, (H) saline 2025, and 2030. Provide
water intrusion barriers, groundwater recharge, conjunctive use, and (1) numbers for each category for
agriculture. each of these years.
33 Provide documentation that either the retail agency provided the 10631(k) Average year, single dry year, Section 2.5
wholesale agency with water use projections for at least 20 years, if the multiple dry years for 2015,
UWMP agency is a retail agency, OR, if a wholesale agency, it provided 2020, 2025, and 2030.
its urban retail customers with future planned and existing water source
available to it from the wholesale agency during the required water-year
types
34 Include projected water use for single-family and multifamily residential 10631.1(a) Section 2.5.2
housing needed for lower income households, as identified in the housing
element of any city, county, or city and county in the service area of the
supplier.
SYSTEM SUPPLIES
13 Identify and quantify the existing and planned sources of water available 10631(b) The ‘existing’ water sources Section 3.1
for 2015, 2020, 2025, and 2030. should be for the same year as
the “current population” in line
10. 2035 and 2040 can also be
provided.
14 Indicate whether groundwater is an existing or planned source of water 10631(b) Source classifications are: Section 3.3
available to the supplier. If yes, then complete 15 through 21 of the surface water, groundwater,
UWMP Checklist. If no, then indicate “not applicable” in lines 15 through recycled water, storm water,
21 under the UWMP location column. desalinated sea water,
desalinated brackish
groundwater, and other.
15 Indicate whether a groundwater management plan been adopted by the 10631(b)(1) Appendix B
water supplier or if there is any other specific authorization for
groundwater management. Include a copy of the plan or authorization.
16 Describe the groundwater basin. 10631(b)(2) Section 3.3
17 Indicate whether the groundwater basin is adjudicated? Include a copy of 10631(b)(2) Not applicable

the court order or decree.




No.

UWMP requirement a

Calif. Water
Code reference

Additional clarification

UWMP location

18

Describe the amount of groundwater the urban water supplier has the
legal right to pump under the order or decree. If the basin is not
adjudicated, indicate “not applicable” in the UWMP location column.

10631(b)(2)

Not applicable

19

For groundwater basins that are not adjudicated, provide information as to
whether DWR has identified the basin or basins as overdrafted or has
projected that the basin will become overdrafted if present management
conditions continue, in the most current official departmental bulletin that
characterizes the condition of the groundwater basin, and a detailed
description of the efforts being undertaken by the urban water supplier to
eliminate the long-term overdraft condition. If the basin is adjudicated,
indicate “not applicable” in the UWMP location column.

10631(b)(2)

Section 3.3

20

Provide a detailed description and analysis of the location, amount, and
sufficiency of groundwater pumped by the urban water supplier for the

past five years

10631(b)(3)

Section 3.3.6

21

Provide a detailed description and analysis of the amount and location of
groundwater that is projected to be pumped.

10631(b)(4)

Provide projections for 2015,
2020, 2025, and 2030.

Section 3.3.7

24

Describe the opportunities for exchanges or transfers of water on a short-
term or long-term basis.

10631(d)

Section 7.2

30

Include a detailed description of all water supply projects and programs
that may be undertaken by the water supplier to address water supply
reliability in average, single-dry, and multiple-dry years, excluding demand
management programs addressed in (f)(1). Include specific projects,
describe water supply impacts, and provide a timeline for each project.

10631(h)

Section 7.3

31

Describe desalinated water project opportunities for long-term supply,
including, but not limited to, ocean water, brackish water, and

groundwater.

10631(i)

Section 7.4

44

Provide information on recycled water and its potential for use as a water
source in the service area of the urban water supplier. Coordinate with
local water, wastewater, groundwater, and planning agencies that operate
within the supplier's service area.

10633

Section 6.1

45

Describe the wastewater collection and treatment systems in the
supplier's service area, including a quantification of the amount of
wastewater collected and treated and the methods of wastewater

disposal.

10633(a)

Section 6.2




No.

UWMP requirement a

Calif. Water
Code reference  Additional clarification

UWMP location

46

Describe the quantity of treated wastewater that meets recycled water
standards, is being discharged, and is otherwise available for use in a
recycled water project.

10633(b)

Section 6.2

a7

Describe the recycled water currently being used in the supplier's service
area, including, but not limited to, the type, place, and quantity of use.

10633(c)

Section 6.3

48

Describe and quantify the potential uses of recycled water, including, but
not limited to, agricultural irrigation, landscape irrigation, wildlife habitat
enhancement, wetlands, industrial reuse, groundwater recharge, indirect
potable reuse, and other appropriate uses, and a determination with
regard to the technical and economic feasibility of serving those uses.

10633(d)

Section 6.4

49

The projected use of recycled water within the supplier's service area at
the end of 5, 10, 15, and 20 years, and a description of the actual use of
recycled water in comparison to uses previously projected.

10633(e)

Section 6.4

50

Describe the actions, including financial incentives, which may be taken to
encourage the use of recycled water, and the projected results of these
actions in terms of acre-feet of recycled water used per year.

10633(f)

Section 6.5

51

Provide a plan for optimizing the use of recycled water in the supplier's
service area, including actions to facilitate the installation of dual
distribution systems, to promote recirculating uses, to facilitate the
increased use of treated wastewater that meets recycled water standards,
and to overcome any obstacles to achieving that increased use.

10633(g)

Section 6.5

WATER SHORTAGE RELIABILITY AND WATER SHORTAGE CONTINGENCY PLANNING °

5

Describe water management tools and options to maximize resources
and minimize the need to import water from other regions.

10620(f)

Section 3

22

Describe the reliability of the water supply and vulnerability to seasonal or
climatic shortage and provide data for (A) an average water year, (B) a
single dry water year, and (C) multiple dry water years.

10631(c)(1)

Section 3.5.1

23

For any water source that may not be available at a consistent level of
use - given specific legal, environmental, water quality, or climatic factors
- describe plans to supplement or replace that source with alternative
sources or water demand management measures, to the extent
practicable.

10631(c)(2)

Section 3.5.2

35

Provide an urban water shortage contingency analysis that specifies
stages of action, including up to a 50-percent water supply reduction, and
an outline of specific water supply conditions at each stage

10632(a)

Section 5.2




No.

UWMP requirement a

Calif. Water
Code reference

Additional clarification

UWMP location

36

Provide an estimate of the minimum water supply available during each of
the next three water years based on the driest three-year historic
sequence for the agency's water supply.

10632(b)

Section 5.3

37

Identify actions to be undertaken by the urban water supplier to prepare
for, and implement during, a catastrophic interruption of water supplies

including, but not limited to, a regional power outage, an earthquake, or
other disaster.

10632(c)

Section 5.4

38

Identify additional, mandatory prohibitions against specific water use
practices during water shortages, including, but not limited to, prohibiting
the use of potable water for street cleaning.

10632(d)

Section 5.5

39

Specify consumption reduction methods in the most restrictive stages.
Each urban water supplier may use any type of consumption reduction
methods in its water shortage contingency analysis that would reduce
water use, are appropriate for its area, and have the ability to achieve a
water use reduction consistent with up to a 50 percent reduction in water

supply.

10632(e)

Section 5.5

40

Indicated penalties or charges for excessive use, where applicable.

10632(f)

Section 5.5

41

Provide an analysis of the impacts of each of the actions and conditions
described in subdivisions (a) to (f), inclusive, on the revenues and
expenditures of the urban water supplier, and proposed measures to
overcome those impacts, such as the development of reserves and rate
adjustments.

10632(g)

Section 5.6

42

Provide a draft water shortage contingency resolution or ordinance.

10632(h)

Appendix D

43

Indicate a mechanism for determining actual reductions in water use
pursuant to the urban water shortage contingency analysis.

10632(i)

Section 5.7

52

Provide information, to the extent practicable, relating to the quality of
existing sources of water available to the supplier over the same five-year
increments, and the manner in which water quality affects water
management strategies and supply reliability

10634

Four years 2010, 2015, 2020,
2025, and 2030

Section 3.5.2.1




Calif. Water

No. UWMP requirement a Code reference  Additional clarification UWMP location

53 Assess the water supply reliability during normal, dry, and multiple dry 10635(a) Section 3.5.3
water years by comparing the total water supply sources available to the Section 3.5.4
water supplier with the total projected water use over the next 20 years, in Section 3.5.5

five-year increments, for a normal water year, a single dry water year, and
multiple dry water years. Base the assessment on the information
compiled under Section 10631, including available data from state,
regional, or local agency population projections within the service area of
the urban water supplier.

DEMAND MANAGEMENT MEASURES

26 Describe how each water demand management measures is being 10631(f)(1) Discuss each DMM, even ifitis  Section 4
implemented or scheduled for implementation. Use the list provided. not currently or planned for
implementation. Provide any
appropriate schedules.

27 Describe the methods the supplier uses to evaluate the effectiveness of 10631(f)(3) Section 4
DMMs implemented or described in the UWMP.
28 Provide an estimate, if available, of existing conservation savings on 10631(f)(4) Section 4

water use within the supplier's service area, and the effect of the savings
on the ability to further reduce demand.

29 Evaluate each water demand management measure that is not currently 10631(g) See 10631(g) for additional Not applicable
being implemented or scheduled for implementation. The evaluation wording.
should include economic and non-economic factors, cost-benefit analysis,
available funding, and the water suppliers' legal authority to implement the

work.

32 Include the annual reports submitted to meet the Section 6.2 10631()) Signers of the MOU that submit  Not applicable
requirements, if a member of the CUWCC and signer of the December the annual reports are deemed
10, 2008 MOU. compliant with Items 28 and 29.

a The UWMP Requirement descriptions are general summaries of what is provided in the legislation. Urban water suppliers should review the exact legislative wording prior
to submitting its UWMP.

b The Subject classification is provided for clarification only. It is aligned with the organization presented in Part | of this guidebook. A water supplier is free to address the
UWMP Requirement anywhere with its UWMP, but is urged to provide clarification to DWR to facilitate review
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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

The Orange County Water District (OCWD) is a special district formed in
1933 by an act of the California Legisl ature. The Dist rict manages the
groundwater basin that underlies north and central Orange County. Water
produced from the basin is the primar y water supply for approximately 2.5
million residents living with  in the District boundaries.

ES-1 Introduction

The mission of the OCWD is to provide local water retailers with a reliable, adequate,
high quality water supply at the lowest reasonable cost in an environmentally
responsible manner. The District implements a comprehensive program to manage the
groundwater basin to assure a safe and sustainable supply. The Groundwater
Management Plan 2009 Update documents the objectives, operations, and programs
aimed at accomplishing the District's mission.

The Orange County groundwater basin meets approximately 60 to 70 percent of the
water supply demand within the boundaries of the District as shown in Figures ES-1 and
ES-2. Nineteen major producers, including cities, water districts, and private water
companies, pump water from the basin and retail it to the public. There are also
approximately 200 small wells that pump water from the basin, primarily for irrigation
purposes.

OCWD History

Since its founding, the District has grown in size from 162,676 to 229,000 acres. Along
with this growth in area has come a rapid growth in population. Facing the challenge of
increasing demand for water has fostered a history of innovation and creativity that has
enabled OCWD to increase available groundwater supplies while protecting the long-
term sustainability of the basin. Groundwater pumping from the basin has grown from
approximately 150,000 acre-feet per year (afy) in the mid-1950s to over 300,000 afy, as
shown in Figure ES-3.

History of Active Groundwater Recharge

To accommodate increasing demand for water supplies, OCWD started actively
recharging the groundwater basin over fifty years ago. In 1949, the District began
purchasing imported Colorado River water from the Metropolitan Water District of
Southern California (Metropolitan), which was delivered to Orange County via the Santa
Ana River upstream of Prado Dam. In 1953, OCWD began making improvements in the
Santa Ana River bed and constructing off-channel recharge basins to increase recharge
capacity. The District currently operates 1,067 acres of recharge facilities adjacent to
the Santa Ana River and its main Orange County tributary, Santiago Creek.
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Control of Seawater Intrusion and Construction of the Groundwater
Replenishment System

One of the District’s primary efforts has been the control of seawater intrusion into the
groundwater basin, especially in two areas: the Alamitos Gap and the Talbert Gap.
OCWD began addressing the Alamitos Gap intrusion by entering a partnership in 1965
with the Los Angeles County Flood Control District to operate injection wells in the
Alamitos Gap. Operation of the injection wells forms a hydraulic barrier to seawater
intrusion.

FIGURE ES- 1
ORANGE COUNTY WATER DISTRICT BOUNDARY
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To address seawater intrusion in the Talbert Gap, OCWD constructed Water Factory
21, a plant that treated secondary-treated water from the Orange County Sanitation
District (OCSD) to produce purified water for injection. Water Factory 21 operated for
approximately 30 years until it was taken off line in 2004. It was replaced by an
advanced water treatment system, the Groundwater Replenishment (GWR) System.
The GWR System, the largest water purification project of its kind, began operating in
2008 to provide water for the Talbert Injection Barrier as well as to supply water to
recharge basins in the City of Anaheim.

FIGURE ES- 2
ORANGE COUNTY GROUNDWATER BASIN
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FIGURE ES- 3
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Preparation of the Groundwater Management Plan

The District’'s previous update to the Groundwater Management Plan was prepared in
2004. The five Key Performance Indicators established in the 2004 plan were
accomplished, as shown in Table ES-1. In addition, over eighteen major projects
completed between 2004 and 2008 have improved District operations, increased
groundwater recharge capacity, and improved water quality.

The Groundwater Management Plan 2009 Update provides information on District
operations, lists projects completed since publication of the 2004 report, and discusses
plans for future projects and operations. The updated plan was prepared and adopted in
accordance with procedures stipulated by A.B. 3030 and Section 10750 et seq. of the
California Water Code.

Goals and Objectives

The District’'s goals are to (1) protect and enhance groundwater quality, (2) to protect
and increase the sustainable yield of the basin in a cost-effective manner and (3) to
increase the efficiency of OCWD'’s operations. Section 1.8 contains a complete list of
management objectives aimed at accomplishing these goals.
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TABLE ES-1
KEY PERFORMANCE INDICATORS

2004 Groundwater Management Plan

Key Performance Indicators 2008 Status

GWR System began operation in 2008.

Reliable, local water supplies available for barrier

Cease landward migration of 250 mg/L injection increased from 5 mgd to 30 mgd.

chloride contour by 2006
Reversal of landward migration at Talbert Barrier
observed in 2008.

Memorandum of Agreement with the Army Corps of
Engineers was executed in 2006 allowing a four-foot
increase in the maximum winter pool elevation.

Increase Prado water conservation
pool elevation by four feet by 2005

Increase in recharge capacity of greater than
Increase recharge capacity by 10,000 afy occurred with (1) the La Jolla Recharge
10,000 afy Basin coming on line in 2008 and (2) operation of
Basin Cleaning Vehicles.

No exceedances of MCLs or Notification Levels in
recharge water as documented in Santa Ana River
Water Quality Monitoring Reports (OCWD 2005,
2006, 2007, and 2008) and GWR System permit
reports.

All water recharged into the basin
through District facilities meets or is
better than Department of Public
Health MCLs and Notification Levels.

Basin’s accumulated overdraft was reduced by
Reduce basin overdraft by 20,000 afy 202,000 af between June 2004 and June 2007.
(OCWD Engineer’s Report, 2008)

ES-2  Basin Hydrogeology

The Orange County groundwater basin covers an area of approximately 350 square
miles underlying the north half of Orange County beneath broad lowlands known as the
Tustin and Downey plains. The aquifers comprising the basin extend over 2,000 feet
deep and form a complex series of interconnected sand and gravel deposits. In the
inland area, generally northeast of Interstate 5, the clay and silt deposits become
thinner and more discontinuous, allowing larger quantities of groundwater to flow
between shallow and deeper aquifers.

Forebay and Pressure Areas

The basin is divided into two primary hydrologic divisions; the Forebay and Pressure
areas (see Figure ES-2). The boundary between the two areas generally delineates the
areas where surface water or shallow groundwater can or cannot move downward to
the first producible aquifer in significant quantities from a water supply perspective. Most
of the groundwater recharge occurs in the Forebay.

OCWD conducts an extensive groundwater monitoring network to collect data to depths
of up to 2,000 feet in the basin. Data from these monitoring wells were used to delineate
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Appendix C

Calculation of Dry Year Demands






Figure 1
Per-Capita Water Use in Orange County (AF/person)

OC Actual Least Sq approx approx

FY Ending AF/person AF/person high  "bump"
1993 0.223327 0.233 0.250 7%
1994 0.223528 0.232
1995 0.221986 0.230
1996 0.235919 0.229
1997 0.244071 0.228
1998 0.217014 0.226
1999 0.228797 0.225
2000 0.242408 0.224
2001 0.223537 0.222
2002 0.228534 0.221
2003 0.214602 0.219
2004 0.222155 0.218
2005 0.204941 0.217
2006 0.207720 0.215
2007 0.223599 0.214
2008 0.211873 0.212

2009 0.202396 0.211 0.225 7%



Table 1. Per-Capita Retail Water Usage by Retail Water Agency [1] [2]

Fiscal Year -> 2001-02 2002-03 2003-04 2004-05 2005-06 2006-07 2007-08
Per Capita Retail Water Usage (AF/person)
Orange, City of 0.25420 0.24299 0.25335 0.23768 0.23599 0.25638 0.24925

[1] Retail water usage (includes recycled water and Agricultural usage) divided by population.
[2] Population is for Jan. 1 of each fiscal year ending. Source: Center for Demographic Research, CSU
Fullerton.

Table 2
Demand Increase "Bump" Factors for Single Dry Years and Multiple Dry Years
for OC Water Agencies participating in MWDOC's 2010 UWMP group effort

Single  Multiple
Orange, City of 4.2% 4.2%

weighted average of all OC water
OC Average 6.6% 6.6% agencies

2008-09

0.23778
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