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Executive Summary

This report serves as the 2010 update of the Yorba Linda Water District’'s (YLWD)
Urban Water Management Plan (UWMP). The UWMP has been prepared consistent
with the requirements under Water Code Sections 10610 through 10656 of the Urban
Water Management Planning Act (Act), which were added by Statute 1983, Chapter
1009, and became effective on January 1, 1984. The Act requires "every urban water
supplier providing water for municipal purposes to more than 3,000 customers or
supplying more than 3,000 acre-feet 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 due to DWR by August 1, 2011.

Since its passage in 1983, severa amendments have been added to the Act. The most
recent changes affecting the 2010 UWMP include Senate Bill 7 as part of the Seventh
Extraordinary Session (SBx7-7) 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). SBx7-7 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.

Service Area and Facilities

YLWD provides water to a population of 77,320 throughout its 14,891acre service area
that covers al of the City of Yorba Linda and portions of the Cities of Brea, Placentia,
Anaheim, and unincorporated area of Orange County. YLWD receives its water from
two main sources, the Lower Santa Ana River Groundwater basin, which is managed by
the Orange County Water District (OCWD) and imported water from Metropolitan Water
District of Southern California (Metropolitan) through Municipal Water District of
Orange County (MWDOC). Groundwater is pumped from 9 active wells located
throughout YLWD, and imported water is treated at the Diemer Filtration Plant and is
delivered to YLWD through four imported water connections.

Water Demand

Currently, the total water demand for retail customers served by YLWD is approximately
20,100 acre-feet annually consisting of 11,700 acre-feet of imported water and 8,300
acre-feet of local groundwater. YLWD is projecting a 38% increase in demand in the
next 25 years accompanying a projected 13% population growth.

With MWDOC' s assistance, YLWD has selected to comply with Option 1 of the SBx7-7
compliance options. YLWD is a member of the Orange County 20x2020 Regional

Yorba Linda Water District
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Executive Summary

Alliance formed by MWDOC. This regional alliance consists of 29 retail agencies in
Orange County. Under Compliance Option 1, YLWD’s 2015 interim water use target is
257.5 GPCD and the 2020 final water use target is 228.9 GPCD.

Water Sources and Supply Reliability

YLWD’s main sources of water supply are groundwater from the Lower Santa Ana River
Groundwater Basin and imported water from Metropolitan through MWDOC. Today,
YLWD relies on 42% groundwater and 58% imported water. It is projected that through
2035, the water supply mix will remain roughly the same. 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 full-service demands (non-interruptible agricultural and
replenishment supplies) at the retail level under al foreseeable hydrologic conditions
from 2015 through 2035.

It isrequired 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 full service demands of its member
agencies with existing supplies from 2015 through 2035 during normal years, single dry
year, and multiple dry years. YLWD 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 3-12, Table 3-13, and Table 3-14, respectively.

Future Water Supply Projects

YLWD is completing a Water Recycling Facilities Planning Study (WRFPS) which will
investigate construction of a new 5 MGD water recycling facility. The water recycling
facilities plan will investigate the diversion of raw wastewater from existing trunk sewer
pipelines within YLWD into a new water recycling facility (i.e. scalping plant) to
produce Title 22 recycled water within YLWD.

The WRFPS will evaluate the cost to treat, distribute and operate a water recycling
facility and distribution system to supply specific customers. Water quality restrictions
may require additional treatment for certain types of use and will be evaluated as part of
the WRFPS. The WRFPS will evaluate the water quality requirements of existing
customers and will determine if the water recycling facility can meet or exceed those
water quality requirements.

The WRFPS will determine effectiveness of afuture 5 MGD Wastewater Treatment Plant
within YLWD’s service area. The WRFPS should be completed by Spring 2011, and if
the project is feasible a target completion date of 2014 is forecasted. YLWD has located
two source points for collection of about 3 MGD of wastewater for the feasibility study.

Yorba Linda Water District
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In Orange County, there are three proposed ocean desalination projects that could serve
MWDOC and its member agencies with additiona water supply. These are the
Huntington Beach Seawater Desalination Project, the South Orange Coastal Desalination
Project, and the Camp Pendleton Seawater Desalination Project.
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1. Introduction

1.1. Urban Water Management Plan Requirements

Water Code Sections 10610 through 10656 of the Urban Water Management Planning
Act (Act) requires "every urban water supplier providing water for municipal purposes to
more than 3,000 customers or supplying more than 3,000 acre-feet 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 due to DWR by August 1, 2011.

This UWMP is to provide DWR with information on the present and future water
resources and demands and provide an assessment of YLWD’s water resource needs.
Specificaly, this document will provide water supply planning for a 25-year planning
period in 5-year increments. The plan will identify water supplies for existing and future
demands, quantify water demands during normal year, single-dry year, and multiple-dry
years, and identify supply reliability under the three hydrologic conditions. YLWD’s
2010 UWMP update revises the 2005 UWMP. This document has been prepared in
compliance with the requirements of the Act as amended in 2009, and includes the
following analysis:

Water Service Areaand Facilities

Water Use by Customer Type

Water Sources and Supplies

Water Supply Reliability

Demand Management M easures

Water Shortage Contingency Plan

Recycled Water

Planned Water Supply Projects and Programs

Since its passage in 1983, severa amendments have been added to the Act. The most
recent changes affecting the 2010 UWMP include Senate Bill 7 as part of the Seventh
Extraordinary Session (SBx7-7) and SB 1087. Water Conservation Act of 2009 or SBx7-
7 enacted in 2009 is the water conservation component of the historic Delta package. It
stemmed from the Governor’s goa to achieve a 20% statewide reduction in per capita
water use by 2020 (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%
goa by 2015. Each urban retail water supplier must include in its 2010 UWMPs the
following information from its target-setting process.

Yorba Linda Water District
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e Basdlinedaily per capitawater use

e 2020 Urban water use target

e 2015 Interim water use target

¢ Compliance method being used aong 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% reduction 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 developments that include low income housing. SB
1087 aso requires UWMPs to include projected water use for single- and multi-family
housing needed for low-income 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 dlightly in order to present information in a manner
reflecting the unique characteristics of YLWD’s water utility. The UWMP Checklist has
been completed, which identifies the location of Act requirements in this Plan and is
included as Appendix A.

Figure 1-1 illustrates the regional location of YLWD.
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To Be Updated

Figure 1-1: Regional Location of Urban Water Supplier

Yorba Linda Water District
2010 Urban Water Management Plan 1-3




Section 1
Introduction

1.2. Agency Overview

YLWD is an independent specia district providing water service to the City of Yorba
Linda and portions of the Cities of Brea, Placentia, Anaheim, and unincorporated area of
Orange County. YLWD'’s history dates to 1909 when the privately owned Y orba Linda
Water Company was formed.

The YLWD Board has five Directors elected to four-year terms by the registered voters
within the District. The Board establishes policies and programs leading to the
achievement of the District's mission. The current board members are:

e Michael J. Beverage, President
e Phil Hawkins, Vice President
e Ric Collett, Director

e BobKiley, Director

e Gary Melton, Director

The present YLWD was organized as the Y orba Linda County Water District (YLCWD)
on January 2, 1959 as a result of a vote of loca residents. The new district was formed
according to the provisions of County Water District Law under Division XlII of the
California Water Code (Section 30000 et seq.). On January 2, 1959 voters in the
proposed district authorized issuance of $1,900,000 in General Obligation bonds to
finance the purchase of assets belonging to the Yorba Linda Water Company and
construction of water improvements to the growing Y orba Linda community. Through
1959 the service areawas largely rural in character with a small residential community at
its center. In 1959 the service area covered 4,710 acres and the Y LCWD provided service
to 1,412 active connections, generally referred to as the Western Service Area.

From 1959 through the mid-1970, YLCWD experienced a gradual transition from a
rural, agriculturally oriented area to a suburban community. In 1978 YLCWD’s Board of
Directors agreed to annex lands to the east of then current boundaries that more than
doubled YLCWD'’s size. These annexations made YLCWD the largest County Water
District in terms of geographic area in Orange County. Annexations completed in 1989
added 50 acresto YLCWD's service area. Annexations completed in 1996 added another
843 acres. YLCWND'’s present size is about 14,891 acres.

In response to the proposed 1978 annexations, the Board of Directors commissioned the
preparation of a Water Facilities Master Plan by James M. Montgomery, Consulting
Engineers. The Plan identified water production, storage, and transmission facilities to
service the newly acquired territory, and estimated the cost to construct the major water
facilities. The proposed annexations were divided into two Improvement Districts
representing separate areas of benefit to future homeowners.

Yorba Linda Water District
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The Yorba Linda County Water District Board of Directors approved annexation of
Improvement District No. 1 (ID-1) in May of 1978 and Improvement District No. 2 (ID-
2) in June of 1978. Subsequently, voters in the two Improvement Districts authorized
issuance of General Obligation Bonds to finance construction of backbone facilities. To
date a total of two series of General Obligation Bonds have been issued in Improvement
District No. 1 and three series, along with one refinancing issue, in Improvement District
No. 2. These annexations increased YLCWD's service area by 50%. Subsequently,
YLCWD entered a phase of high development within these annexations over the next
twenty-five years.

In November of 1985 the Board of Directors, seeking a more accurate identification as an
independent specia district, dropped the "County” designation, thus officially changing
the District's name to Y orba Linda Water District (YLWD).

In 1996 YLWD annexed acreage in the former Shell Oil property, adding 843 acres area
resulting in a projected 10% increase in service connections.

YLWD receives its water from two main sources, the Orange County Groundwater basin,
which is managed by the Orange County Water District (OCWD) and imported water
from Metropolitan through 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 Facilities

1.3.1. YLWD's Service Area

YLWD is located against the foothills in the northern part of Orange County,
approximately 13 miles northeast of Disneyland. Topography within the YLWD service
area varies from about 250 feet above sea level to a high of about 1,390 feet above sea
level.

The YLWD service areawas originally located within an unincorporated county area, but
now includes the City of Yorba Linda, and parts of the Cities of Placentia, Anaheim,
Brea, and portions of unincorporated Orange County. The service area can be thought of
as having two major parts. the western portion (Western Service Area) being an older
established area whose eastern boundary was formerly YLWD’s eastern limit; and the
eastern portion consisting of the more newly ID-1 and ID-2 developed area. These two
portions are intersected by a 400—acre strip of residentia development known as the
Locke Ranch. The Locke Ranch area receives its water service from the Golden State
Water Company (GSWC) — Placentia Division, and its sewer service from YLWD.
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YLWD provides water service to al residents and businesses within its service area. The
service area is bounded by the service areas of the GSWC, City of Anaheim, and City of
Brea. YLWD has emergency interconnections with each of these surrounding agencies.

Annexations

An agreement between YLWD and Shappell Industries, Inc isin place for the annexation
and development of properties owned by Shapell Industries, Inc. These properties are
within YLWD’s sphere of influence established by the Orange County Local Agency
Formation Commission. It has been YLWD’s policy that each annexation is carefully
analyzed to ensure the development pays its own way without subsidy from existing
customers. Annexations to YLWD are processed and administered in accordance with
established YLWD policies. Shapell Industries, Inc is paying the annexation fees in
stages to coincide with the devel oper’ s phased construction.

The Pulte Home Development and the Shell Property, along its northerly boundary, have
already been annexed into YLWD. The Travis & Murdock Property is forecasted for
devel opment beginning around 2015 or later, and will be annexed at that time.

Figure 1-2 shows YLWD’s water service area.

1.3.2. YLWD’'s Water Facilities

YLWD’s distribution system includes 9 wells, one untreated and three treated imported
water connections with Metropolitan, 12 booster pumping stations, 14 water storage
reservoirs, 41 pressure reducing stations, and 10 emergency interconnections with
neighboring agencies. YLWD obtains approximately 40% of its water from wells and the
remainder from the Metropolitan import connections. The system consists of 6 different
pressure zones and serves approximately 23,844 potable water service connections. All
zones utilize a gravity system with the latest Hidden Hills Reservoir serving zone 6C.
The elevation served ranges from 250 to 1,275 feet mean sea level (md).
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Figure 1-2: Yorba Linda Water District’s Service Area
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2. Water Demand

2.1. Overview

Currently, the total water demand for retail customers served by YLWD is approximately
20,100 acre-feet annually consisting of 11,700 acre-feet of imported water and 8,300
acre-feet of groundwater. In thelast five years, YLWD is projecting a population growth
of 13% accompanied by an increasing water demand trend of 38% in the next 25 years.

The passage of SBx7-7 will increase efforts to reduce the use of potable supplies in the
future. This new law requires al of California’sretall urban water suppliers serving more
than 3,000 AFY or 3,000 service connections to achieve a 20% reduction in potable water
demands (from a historical baseline) by 2020. Due to great water conservation effortsin
the past decade, YLWD is on its way to meeting this requirement on its own. Moreover,
YLWD has elected to join the Orange County 20x2020 Regional Alliance. YLWD
together with other 28 retail agencies in Orange County are committed to reduce the
region's water demand by 2020 through the leadership of MWDOC, the region’s
wholesale provider of import water.

This section will explore in detail YLWD’s current water demands by customer type and
the factors which influence those demands as well as providing a perspective of its
expected future water demands for the next 25 years. In addition, to satisfy SBx7-7
requirements, this section will provide details of YLWD’s SBx7-7 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 factors from climate characteristics of that
hydrologic region, to demographics, land use characteristics, and economics. The key
factors affecting water demand in YLWD' s service area are discussed below.

2.2.1. Climate Characteristics

YLWD is located in an area known as the South Coast Air Basin (SCAB). The SCAB
climate is characterized by southern California’s “Mediterranean” climate: a semi-arid
environment with mild winters, warm summers and moderate to low rainfall. The genera
region lies in the semi-permanent, high pressure zone of the eastern Pacific. As a result,
the climate is mild, tempered by cool sea breezes. The usually mild climatologically
pattern is interrupted infrequently by periods of extremely hot weather, winter storms, or
Santa Anawinds.
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The average temperature of YLWD’s service area ranges from 58 degrees Fahrenheit in
January to 74 degrees Fahrenheit in August with an average annual temperature of 65
degrees Fahrenheit. Annual precipitation is typically approximately 14 inches, occurring
mostly between November and March (Table 2-1). The average evapotranspiration (ET0)
is amost 50 inches per year, which is four times the annua average rainfall. This
trandates to a high demand for landscape irrigation for homes, commercial properties,
parks, and golf courses. Moreover, aregion with low rainfal like Southern Californiais
also more prone to droughts.

Table 2-1: Climate Characteristics

Standard . Average
Monthly Average Anpual Rainfall Temperature

ETo (inches) [1] | (mehes) [2] (F) 3]
Jan 2.18 3.18 58.0
Feb 2.49 3.05 59.1
Mar 3.67 2.78 60.2
Apr 4.71 0.67 63.0
May 5.18 0.25 65.7
Jun 5.87 0.11 69.3
Jul 6.29 0.02 72.9
Aug 6.17 0.12 74.3
Sep 4.57 0.34 73.2
Oct 3.66 0.36 68.9
Nov 2.59 1.17 62.4
Dec 2.25 1.79 57.9
Annual 49.63 13.84 65.4

[1] CIMIS Station #75, Irvine, California from October 1987 to Present
[2] NOAA, Santa Ana Fire Station, California 1971 to 2000, Mean Precipitation Total
[3] NOAA, Santa Ana Fire Station, California 1971 to 2000, Mean Temperature

The source of YLWD’s imported water supplies, the State Water Project and Colorado
River Project, is influenced by weather conditions in Northern California and along the
Colorado River as well as regulations that restrict or limit water conveyance. Both
regions have recently been suffering from multi-year drought conditions and record low
rainfalls, which directly impact demands and supplies to Southern California.

2.2.2. Demographics

Currently about 90% of the service area is developed. From 1978 through 1981 YLWD
experienced growth of water service connections that occasionally exceeded 12% per
year. In the past few years the growth rate has slowed, along with Southern California’'s
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general economic slowdown. Table 2-2 shows population projection for the YLWD’s
service area in 5—-year increments, starting from 2010 and projecting to 2035. The current
population is about 77,300 people. The population is projected to increase by 13 percent
in the next 25 years representing a growth rate of 0.52 percent per year.

YLWD serves an estimated population about 77,320 people, and is growing slowly, as
there is little remaining vacant land. The Center for Demographic Research (CDR) at
California State University Fullerton projects a 13% increase in YLWD’ s population over
the next 25 years. This represents an average growth rate of 0.52% per year. Only
minimal changes in land use are anticipated over the next 25 years. Table 2-2 shows the
population projections in five-year increments to the year 2035.

Table 2-2: Population — Current and Projected

2010 2015 2020 2025 2030 2035-opt

Service Area Population [1] 77,320 79,391 81,462 83,533 85,604 87,675

[1] Center for Demographic Research, California State University, Fullerton 2010

YLWD has the highest per capitaincome in Orange County for populations over 50,000
persons. Consequently, many of the homeowners have the resources but some may have
little interest in reducing their monthly water bills.

2.2.3. Land Use

The YLWD service area can best be described as a suburban residential "bedroom”
community. According to demographic data from a 1988 City of Yorba Linda survey,
about 60% of YLWD’s residents are classified as either professional persons or white
collar workers. Retail commercial businesses, which service the predominately suburban
population, are located at key points throughout YLWD's service area. No heavy
industrial or manufacturing occurs within YLWD boundaries; however, there are severa
small industrial centerslocated in the southern and eastern portions of YLWD.

2.3. Water Use by Customer Type

The knowledge of an agency’s water consumption by type of use or by customer classis
key to developing that agency’ s water use profile which identifies when, where, how, and
how much water is used, and by whom within the agency’s service area. A
comprehensive water use profile is critical to the assessment of impacts of prior
conservation efforts as well asto the development of future conservation programs.

This section provides an overview of the YLWD’s water consumption by customer type
in 2005 and 2010, as well as projections for 2015 to 2035. The customer classes are
categorizes as follows. singlefamily residential, multi-family  residential,
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commercia/industria/institutional (CIl), dedicated landscape, and agriculture. Other
water uses including sales to other agencies and non-revenue water are also discussed in
this section. YLWD does not currently use or project to have any water towards
institutional and governmental, saline water intrusion barriers, groundwater recharge, or
conjunctive use.

2.3.1. Overview

YLWD has approximately 23,800 customer connections to its water distribution system.
YLWD is expected to add 2,500 more connections by 2035. All connectionsin YLWD's
service area are metered.

Approximately 70% of YLWD’s water demand is residential. Cll including dedicated
landscape consume approximately 30% of YLWD’s water supply. YLWD aso provides
water to a small number of agricultural customers.

Tables 2-3 and 2-4 provide a summary of past, current, and projected water use by
customer class and the number of water service customers by sector in five-year
increments from 2005 through to 2035.

Table 2-3: Past, Current and Projected Service Accounts by Water Use Sector

Fiscal Number of Accounts by Water Use Sector
Ye?r Single Multi- | Commercial T || QTS Total
Ending | Family | Family | /Industrial Accounts
2005 20,914 217 842 757 13 22,743
2010 21,846 228 837 916 17 23,844
2015 23,267 243 891 976 18 25,395
2020 23,670 247 907 993 18 25,836
2025 23,867 249 914 1,001 19 26,050
2030 24,005 250 920 1,007 18 26,198
2035 24,142 252 925 1,012 19 26,350
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Table 2-4: Past, Current and Projected Water Demand by Water Use Sector

Fiscal Water Demand by Water Use Sectors (AFY)

Ye?r Single Multi- | Commercial T || QTS Total
Ending | Family | Family | /Industrial Demand
2005 15,148 411 1,998 3,960 95 21,612
2010 14,126 383 1,863 3,693 89 20,154
2015 18,788 510 2,477 4,912 118 26,805
2020 19,124 519 2,522 5,000 120 27,285
2025 19,278 523 2,542 5,040 121 27,504
2030 19,376 526 2,555 5,065 122 27,644
2035 19,474 529 2,568 5,091 122 27,784

2.3.2. Residential

YLWD service area is a bedroom community. Residential water use accounts for the
majority of YLWD’s water demands. The single family residential sector accounts for
70% and multi-family residential accounts for just under 2% of the total water demand.
The remaining demands are for the non-residential sector. Water consumption by the
residential sector is projected to remain at about 72% through the 25-year planning
horizon.

2.3.3. Non-Residential

Non-residential demand accounts for 28% of the overall demand and is expected to
remain so through to 2035. Within the non-residential sector, large landscape uses are the
most dominant representing 18% of YLWD’s total demand. The City of Yorba Lindais
YLWD'’s largest landscape customer. This does not include the untreated water used for
the city owned Black Gold Golf Course (through OC-36, YLWD’s only untreated water
connection). Other large landscape customers include homeowner associations and two
public and private golf courses. Yorba Linda Country Club has two meters from YLWD
and currently irrigates portions of the golf course from the existing well. A third meter for
emergency supply to the golf courseisin the planning phase.

YLWD has a mix of commercial and industrial uses including markets, service stations,
restaurants, hospitals, office buildings, car washes, and other commercial service industry
establishments. The YLWD service area does not currently include heavy industry or
water intensive commercial activities. There are a number of agricultural customersin the
service area including Christmas tree farmers, vegetable farms, and high-valued crops
such as strawberry and grape farms.
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2.3.4. Other Water Uses

2.3.4.1. Sales to Other Agencies

YLWD does not sell water to other agencies except in case of emergencies. YLWD has
10 interconnections with the Cities of Brea and Anaheim, and GSWC.

2.3.4.2. Non-Revenue Water

Non-revenue water is defined by the Internationa 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 blow-off water from
well start-ups), real losses (e.g. leakage in mains and service lines), and apparent 10sses
(unauthorized consumption and metering inaccuracies).

YLWD'’s non-revenue water accounts for approximately 4% of YLWD’s total water use
and is expected to remain so in the next 25 years (Table 2-5).

Table 2-5: Additional Water Uses and Losses (AFY)

Fiscal Year Ending

Water Use
2005 2010 2015 2020 2025 2030 | 2035-opt

Saline Barriers - - - - - - -

Groundwater Recharge - - - - - - -

Conjunctive Use - - - - - - -

Raw Water - - - - - - -

Recycled Water - - - - - - -

Unaccounted-for System Losses 985 1,042 | 1,074 | 1,093 | 1,101 | 1,107 1,111

Total 985 1,042 | 1,074 | 1,093 | 1,101 | 1,107 1,111

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 the State’s 2008 water
use reduction goals to achieve a 20% statewide reduction in urban per 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 retail water suppliers to
determine targets to help achieve water reduction targets. The retail water supplier must
select one of the four compliance options. The retail agency may choose to comply to
SBx7-7 as an individual or as aregion in collaboration with other water suppliers. Under
the regional compliance option, the retail water supplier still has to report the water use
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target for its individual service area. The bill also includes reporting requirements in the
2010, 2015, and 2020 UWMPs. An agency that does not comply with SBx7-7
requirement 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 €ligible for
grants or loans.

2.4.2. SBx7-7 Compliance Options

DWR has established four compliance options for urban retail water suppliers to choose
from. Each supplier is required to adopt one of the four options to comply with SBx7-7
requirements. The four options include:

e Option 1 requires a ssimple 20% reduction from the baseline by 2020 and 10
percent by 2015.
e Option 2 employs a budget-based approach by requiring an agency to achieve a
performance standard based on three metrics
0 Residentia indoor water use of 55 GPCD
0 Landscape water use commiserate with Model Landscape Ordinance
0 10 percent reduction in baseline CIl water use
e Option 3 isto achieve 95% of the applicable state hydrologic region target as set
forth in the State' s 20x2020 Water Conservation Plan.
e Option 4 requires the subtraction of Total Savings from the Base GPCD:
0 Tota Savings includes indoor residential savings, meter savings, ClI
savings, and landscape and water |0ss savings.

YLWD’s Compliance Option Selection

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

While each retail agency is required to choose a compliance option in 2010, DWR alows
for the agency to change its compliance option in 2015. This will alow YLWD to
determine its water use targets for Compliance Option 2 and 4 as it anticipates more data
to be available for targets calculation in the future.

2.4.3. Regional Alliance

Retaill agencies can choose to meet the SBx7-7 targets on its own or severa retail
agencies may form a regional alliance and meet the water use targets as a region. The
benefit for an agency that joins aregional allianceisthat it has multiple means of meeting
compliance.
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YLWD is a member of the Orange County 20x2020 Regiona Alliance formed by
MWDOC. This regiona aliance consists of 29 retail agencies in Orange County as
described in MWDOC'’s 2010 RUWMP. The Regiona Alliance Weighted 2015 target is
174.1 GPCD and 2020 target is 156.5 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 use). This baseline water use is essentialy 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 continuous 10-year
average during a period, which ends no earlier than December 31, 2004 and no later than
December 31, 2010. Agencies where recycled water made up 10% or more of 2008 retail
water delivery can use up to a 15-year average for the calculation.

Recycled water use represents less than 10% of YLWD's retail delivery in 2008;
therefore, a 10-year instead of a 15-year rolling average was calculated. YLWD’s
baseline water use is 286.1 GPCD, which was obtained from the 10-year period Julyl,
1998 to June 30, 2008.

Tables 2-6 and 2-7 provide the base period ranges used to calcul ate the baseline water use
for YLWD as well as the service area population and annual water use data from which
the base daily per capita water use was derived. Data provided in Table 2-6 was used to
calculate the continuous 10-year average baseline GPCD. Moreover, regardliess of the
compliance method adopted by YLWD, it will need to meet the minimum water use
target of 5% reduction from a five-year baseline as calculated in Table 2-7. Because
YLWD is an OCWD agency, YLWD’s gross water use includes deductions for indirect
potable recycled water use from the Groundwater Replenishment System (GWRS) and
Water Factory 21 managed by OCWD. The calculations for the gross water use are
described in MWDOC' s 2010 RUWMP.
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Table 2-6: Base Daily per Capita Water Use — 10-year range

Highest Available Baseline [1] Beginning Ending
10 Year Avg July 1, 1998 June 30, 2008
Fiscal Year . . Gross Water Use Daily Per Capita Water
Ending Service Area Population (gallons per day) y Us:

1999 65,799 17,886,966 272
2000 66,444 20,048,723 302
2001 67,241 18,983,212 282
2002 68,545 20,405,119 298
2003 70,420 19,763,629 281
2004 71,797 21,380,862 298
2005 73,157 19,190,974 262
2006 74,319 20,485,476 276
2007 75,074 22,753,821 303
2008 75,700 21,807,326 288

Base Daily Per Capita Water Use: 286.1

[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 2-7: Base Daily per Capita Water Use — 5-year range

Highest Available Baseline [2] Beginning Ending
5 Year Avg July 1, 2003 June 30, 2008
i : , [ Capita Water
Flséc;l“:gear Service Area Population ((Bgrgllssnvsvgﬁr dl‘;?? RN (-2 Usg

2004 71,797 21,380,862 298
2005 73,157 19,190,974 262
2006 74,319 20,485,476 276
2007 75,074 22,753,821 303
2008 75,700 21,807,326 288

Base Daily Per Capita Water Use: 285.4

[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 20% reduction from the baseline, YLWD’s 2015
interim water use target (10% reduction) is 257.5 GPCD and the 2020 final water use
target (20% reduction) is 228.9 GPCD as summarized in Table 2-8.
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Table 2-8: Preferred Compliance Option and Water Use Targets

Baseline 2015 Target 2020 Target \
Option 1 - Simple 20% Reduction 286.1 257.5 228.9

2.4.6. Water Use Reduction Plan

YLWD 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 Regiona Alliance was created to allow local water suppliers to
meet their 20% by 2020 reduction targets under SBx7-7 on aregiona basis through the
successful implementation of region-wide programs.

The Orange County 20x2020 Regiona Alliance will achieve its water use reduction by
building on the existing collaboration between Metropolitan, MWDOC and the local
agencies in Orange County. MWDOC as aregional 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 agenciesis in the process of developing a Long Term Conservation Plan,* which
seeks an aggressive water use efficiency target in order to achieve a 20% reduction in per
capitawater use by 2020 for the entire Metropolitan service area.

Metropolitan Long Term Conservation Plan

Metropolitan's Long Term Conservation Plan will build on Metropolitan’s traditional
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 Plan are as follows:

e Achieve the 2010 IRP conservation target — The 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.

e Pursueinnovation that will advance water conservation

e Transform the public's value of water within this region — A higher value on
water within this region can lead to a conservation ethic that results in permanent

! 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 climate-appropriate landscapes.

Achieving these goals requires the use of integrated strategies that leverage the
opportunities within this region. It requires regiona collaboration and sustained support
for a comprehensive, multi-year program. 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
broad-based traditional programs. 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
implement the five strategies through a traditional program, a market acceleration
program, and legislation and regulation. The five strategies include:

e 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.

e 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.

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

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

e 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 al five strategies. It is
implemented through three complementary programs: traditional and market acceleration
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, and research 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 focus for 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 or service 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 regulations requiring a minimum efficiency standard. This benefits both
water agencies and manufactures who invest in bringing water-efficiency technologies to
the market. Legidation and regulation are also effective exit strategies to discontinue
traditional incentive programs so that resources can be redirected to new technol ogies and
approaches.

Implementation of the combined programs, Traditional - Market Acceleration —
Legidation and Regulation, will be closely coordinated between Metropolitan, member
agencies and sub-agencies 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 conservation actions 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 opportunities to improve 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 YLWD's future
water demand outlook. As discussed above, YLWD’s current total water demand is
20,154 acre-feet comprising 42% groundwater and 58% imported water. As illustrated in
Table 2-9, YLWD’s water demand is expected to increase by 38% in the next 25 years to
27,784 AFY by 2035.
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Table 2-9: Current and Projected Water Demands (AFY)

Fiscal Year Ending

Water Supply Sources 2010 2015 2020 2025 2030 2035-opt

MWDOC (Imported
Treated/Untreated Full 11,786 14,341 14,597 14,715 14,790 14,864
Service (non-int.))

BPP Groundwater 8,368 12,464 12,688 12,789 12,854 12,920

Total 20,154 26,805 27,285 27,504 27,644 27,784

YLWD’s 25-year demand projections for imported water shown in Table 2-10 are based
on the projections provided by YLWD to MWDOC. As the regiona 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 2-10: YLWD’s Demand Projections Provided to Wholesale Suppliers (AFY)

T e Fiscal Year Ending
olesaler 2015 | 2020 | 2025 | 2030 | 2035-opt
MWDOC 14341 | 14,597 | 14,715 | 14,790 | 14,864

2.5.2. Low Income Household Projections

One significant change to the UWMP Act since 2005 is the requirement that retail water
suppliers develop water use projections for “low-income” households at the single-family
and multifamily level. These projections assist retail suppliers with compliance with
Section 65589.7 of the Government Code, which requires suppliers to grant a priority for
the provision of service to low income households. Consistent with this Code section, a
low-income household is defined as a household earning 80% of the County of Orange's
median income or less.

In order to identify the low income housing projections within its service area, DWR?
recommends that retail suppliers rely on the Regional Housing Needs Assessment
(RHNA) or Regional Housing Needs Plan information developed by the local council of
governments (COG), in coordination with the California Department of Housing and
Community Devel opment.

2 California Department of Water Resources, Guidebook to Assist Urban Water Suppliers to Prepare a 2010
UWMP, Final (March 2011)
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The RHNA process quantifies the need for housing by income group within each
jurisdiction during specific planning period and is used in Housing Element and Genera
Plan updates. COGs are required by the State Housing Law to determine the existing and
projected regional housing needs for persons at al income levels. The RHNA is to
prioritize local resource allocation and to help decide how to address existing and future
housing needs.

Existing and projected housing needs for Orange County were incorporated into the
Southern California Association of Governments' (SCAG) 2007 Final Regiona Housing
Need Allocation Plan (2007 RHNA Plan)®. This plan covers the planning period January
1, 2006 to June 30, 2014. The next RHNA process is not expected to be completed until
fall of 2012; therefore, the 2007 RHNA Plan will be used for the purpose of this 2010
UWMP.

The projected water demands for low-income households in the YLWD service area was
estimated by calculating the percentage of projected low income units in the service area
as a percentage of the total projected units from the 2007 RHNA Plan. YLWD’s service
area includes the City of Yorba Linda, and parts of the Cities of Placentia, Anaheim,
Brea, and portions of unincorporated Orange County. YLWD’s services to portions of the
Cities of Placentia, Anaheim, Brea, and unincorporated Orange County are minimal
compared to the services to the City of Yorba Linda. Therefore, the RHNA projection for
the City of Yorba Linda will be used as the most representative projected low-income
housing need within the YLWD service area. Based on the 2007 RHNA Plan, the
projected housing need for low-income households in the City of Yorba Lindais 40.8%
of total housing needs.

Table 2-11 provides a breakdown of the projected water needs for low-income single
family and multifamily units. The projected water demands shown here represent 40.8%
of the projected water demand by customer type for single-family and multifamily
categories provided in Table 2-4 above. For example, the total single-family residential
demand is projected to be 18,788 AFY in 2015 and 19,474 AFY in 2035. The projected
water demands for housing needed for single family low-income households are 7,666
and 7,945 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 2-11: Projected Water Demands for Housing Needed for Low-income
Households (AFY)

Water Use Sector

Fiscal Year Ending

2015 2020 2025 2030 2035

Total Retail Demand 26,805 | 27,285 | 27,504 | 27,644 | 27,784
Total Residential Demand 19,298 | 19,643 | 19,801 | 19,902 | 20,003
Total Low-income Households Demand 7,874 8,014 8,079 8,120 8,161
SF Residential Demand - Total 18,788 | 19,124 | 19,278 | 19,376 19,474
SF Residential Demand - Low-income Households 7,666 7,803 7,865 7,905 7,945
MF Residential Demand - Total 510 519 523 526 529
MF Residential Demand - Low-income Households 208 212 213 215 216

Yorba Linda Water District
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3. Water Sources and Supply Reliability

3.1. Overview

YLWD’s two main sources of water supply are groundwater from the Lower Santa Ana
River Groundwater Basin and imported water from Metropolitan through MWDOC.
Today, YLWD relies on 42% groundwater, and 58% imported water. It is projected that
through 2035, the water supply mix will remain roughly the same.

YLWD works together with three primary 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 full-service demands (non-interruptible agricultural and
replenishment supplies) at the retail level under al 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.

Figure 3-1 depicts YLWD’s current and projected water supplies through 2035.

30%
20% -

0% 7

0% =
2010 2015 2020 2025 2030 2035

B Import BPP Groundwater

Figure 3-1: Current and Projected Water Supplies (AFY)
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The following sections provide a detailed discussion of YLWD’ s water sources as well as
projections to YLWD'’s future water supply portfolio for the next 25 years. Additionally,
YLWD'’s projected supply and demand under various hydrological conditions are
compared to determine YLWD's supply reliability for the 25 year planning horizon. This
section satisfies the requirements of § 10631 (b) and (c), and 10635 of the Water Code.

3.2. Imported Water

YLWD currently relies on 11,786 AFY of imported water wholesaled by Metropolitan
through MWDOC to supplement local groundwater. Imported water represents
approximately 58% of YLWD'’s total water supply. Metropolitan’s principal sources of
water originate from two sources - the Colorado River viathe Colorado Aqueduct and the
Lake Oroville watershed in Northern California through the State Water Project (SWP).
This water is treated at the Robert B. Diemer Filtration Plant located north of the City of
Yorba Linda. Typicaly, the Diemer Filtration Plant receives a blend of Colorado River
water from Lake Mathews through the Metropolitan Lower Feeder and SWP water
through the Yorba Linda Feeder. YLWD currently maintains three connections to the
Metropolitan system along the Orange County Feeder No. 2 and the Allen-McColloch
Pipeline (AMP).

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 long-term demand within its
service area. It presents Metropolitan’s supply capacities from 2015 through 2035 under
the three hydrologic conditions specified in the Act: single dry-year, multiple dry-years,
and average year.

Colorado River Supplies

Colorado River Agqueduct 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 water from agricultural agencies to
urban uses. Colorado River transactions are potentially available to supply additiona
water up to the CRA capacity of 1.25 MAF on an as-needed 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 December 15,
2008 and June 4, 2009, respectively. In dry, below-normal conditions, Metropolitan has
increased the supplies received from the California Aqueduct by developing flexible
Central Valey/SWP storage and transfer programs. The goa of the storage/transfer
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programs is to develop additional dry-year supplies that can be conveyed through the
available Banks pumping 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. The Delta Action Plan aims to prioritize immediate short-term actions to
stabilize the Delta while an ultimate solution is selected, and mid-term steps to maintain
the Bay-Delta while the long-term 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 conveyance, and flood control protection and storage
development. In evaluating the supply capabilities for the 2010 RUWMP, Metropolitan
assumed a new Delta conveyance is fully operational by 2022 that would return supply
reliability similar to 2005 condition, prior to supply restrictions imposed due to the
Biological Opinions.

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
demands, 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 of five-year
increments based on the balances of supplies and demands.

Supply Reliability

Metropolitan evaluated supply reliability by projecting supply and demand conditions for
the single and multi-year drought cases based on conditions affecting the SWP
(Metropolitan’s largest and most variable supply). For this supply source, the single
driest-year was 1977 and the three-year dry period was 1990-1992. Metropolitan’s
analyses are illustrated in Tables 3-1, 3-2, and 3-3 which correspond to Metropolitan's
2010 RUWMP's Tables 2-11, 2-9 and 2-10, respectively. These tables show that the
region can provide reliable water supplies not only under norma conditions but also
under both the single driest year and the multiple dry year hydrologies.
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Table 3-1: Metropolitan Average Year Projected Supply Capability and Demands for 2015
to 2035
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Table 3-2: Metropolitan Single-Dry Year Projected Supply Capability and Demands for
2015 to 2035
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Table 3-3: Metropolitan Multiple-Dry Year Projected Supply Capability and Demands for
2015 to 2035
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3.2.2. YLWD’s Imported Water Supply Projections

Based on Metropolitan’s supply projections that it will be able to meet full service
demands under all three hydrologic scenarios, MWDOC, Orange County’s wholesale
supplier projects that it would also be able to meet the demands of its retail agencies
under these conditions.

Cdlifornia Water Code section 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. Table 3-4 indicates the wholesaler’s water availability projections by source for
the next 25 years as provided to YLWD by MWDOC. The water supply projections
shown in Table 3-4 represent the amount of supplies projected to meet demands.

Table 3-4: Wholesaler Identified & Quantified Existing and Planned Sources of Water

(AFY)
Fiscal Year Ending
Wholesaler Sources
2015 2020 2025 2030 2035-opt
MWDOC 14,341 14,597 14,715 14,790 14,864

3.3. Groundwater

Local groundwater has been the least costly and most reliable source of supply for
YLWD. YLWD relies on approximately 10,000 acre-feet of groundwater from the Lower
Santa Ana River Groundwater Basin (Orange County Basin) each year. Thisloca source
of supply has historically met approximately 40-50% of YLWD’stotal annual demand.

In the effort to maximize local resources, Metropolitan has partnered with OCWD and
MWDOC and its member agencies, which are groundwater producers in various
programs to encourage the development of local resources. Metropolitan’s Groundwater
Replenishment Program 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 describes the Lower Santa Ana River Groundwater Basin and the
management measures taken by OCWD the basin manager to optimize local supply and
minimize overdraft. Moreover, this section provides information on historical
groundwater production as well as a 25-year projection of YLWD’s groundwater supply.
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3.3.1. Lower Santa Ana River Groundwater Basin

The Lower Santa Ana Groundwater Basin, also known as the Orange County
Groundwater Basin (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 Hills to the north, the Santa Ana Mountains 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 feet deep and form a
complex series of interconnected sand and gravel deposits.

The Orange County Water District (OCWD) was formed in 1933 by a special legidative
act of the State of California Legidlature to protect and manage the County's vast, natural,
underground water supply with the best available technology and to defend its water
rights to the Orange County Groundwater Basin. This legislation is found in the State of
California Statutes, Water — Uncodified Acts, Act 5683, as amended. The Basin is
managed by OCWD under the Act, which functions as a statutorily-imposed 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 water.”

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

Groundwater levels are managed within a safe basin operating range to protect the long-
term sustainability of the basin and to protect against land subsidence. In 2007, OCWD
established a new methodology for calculating accumulated overdraft and establishing
new full-basin benchmarks.® Based on OCWD’s 2009 Groundwater Management Plan,
the optimal accumulated overdraft is between 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 events from the 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 short-term emergency basis with a maximum
accumulated overdraft of approximately 500,000 AF.

* Orange County Water District Act, Section 77.

> MWDOC and Center for Demographics Research (2008)

® The Report on Evaluation of Orange County Groundwater Basin Storage and Operational Strategy,
published in February 2007,
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In an effort to eliminate long-term overdraft conditions, OCWD developed a
comprehensive computer-based groundwater flow model to study and better understand
the Basin's reaction to pumping and recharge. OCWD manages the Basin by establishing
on an annual basis the appropriate level of groundwater production known as the Basin
Production Percentage (BPP) as described below.

3.3.2. Basin Production Percentage

No pumping right exists for the Orange County Basin. Total pumping from the basin is
managed through a process that uses financia incentives to encourage groundwater
producers to pump an aggregate amount of water that is sustainable without harming the
Basin. The framework for the financia incentives is based on establishing the BPP,
which is the percentage of each Producer's total water supply that comes from
groundwater pumped from the basin. Groundwater production at or below the BPP is
assessed the Replenishment Assessment (RA). While there is no lega limit as to how
much an agency could pump from the Basin, there is afinancia disincentive to pumping
above the BPP. Pumping above the BPP is also assessed a Basin Equity Assessment
(BEA), which is calculated so that the cost of groundwater production is equal to
MWDOC’s melded rate.

The BPP is set uniformly for all Producer annexed areas by OCWD on an annual basis.
The BPP for the 2008-2009 water year (July 1, 2008 to June 30, 2009) was established at
69%. Of the annexed areas, the overall BPP achieved within OCWD for non-irrigation
use in the 2008-09 water year was equal to 72.5 percent. The BPP has recently been set at
62 percent for the 2010-2011 water year. For the purpose of this UWMP, the BPP is
assumed to be 62 percent for the entire 25-year planning horizon (Table 3-5).

Table 3-5: Current Basin Production Percentage

Basin Name Basin Production Percentage
Orange County Groundwater Basin 62%
Total 62%

The BPP is set based on groundwater conditions, availability of imported water supplies,
and Basin management objectives. The BPP is also amajor 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 as In-Lieu Program, where imported water is purchased in-lieu of
pumping groundwater.

In some cases, OCWD encourages the pumping of groundwater that does not meet
drinking water standards in order to protect water quality. This is achieved by using a
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financial incentive caled the BEA Exemption. A BEA Exemption is used to encourage
pumping of groundwater that does not meet drinking water standards in order to clean up
and contain the spread of poor quality water. OCWD uses a partial or total exemption of
the BEA to compensate a qualified participating agency or Producer for the costs of
treating poor-quality groundwater. When OCWD authorizes a BEA exemption for a
project, it is obligated to provide the replenishment water for the production above the
BPP and forgoes the BEA revenue that OCWD would otherwise receive from the
producer.

3.3.3. Recharge Facilities

Recharging water into the basin through natural and artificial means is essentia to
support pumping from the basin. Active recharge of groundwater began in 1949, in
response to increasing drawdown of the basin and consequently the threat of seawater
intrusion. In 1949, OCWD began purchasing imported Colorado River water from
Metropolitan, which was delivered to Orange County via the Santa Ana River upstream
of Prado Dam. The Basin’s primary source of recharge is flow from the Santa Ana River.
OCWD diverts river flows into recharge basins located in and adjacent to the Santa Ana
River and its main Orange County tributary, Santiago Creek. Other sources of recharge
water include natura infiltration and recycled water. Today OCWD owns and operates a
network of recharge facilities that cover 1,067 acres. An increase in recharge capacity of
greater than 10,000 AFY occurred with the addition of the La Jolla Recharge Basin
which came onlinein 2008. The La Jolla Recharge Basin is a 6-acre recharge basin.

One of OCWD'’s primary efforts has been the control of seawater intrusion into the
Basin, especialy viathe Talbert and Alamitos seawater intrusion barriers. 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. 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. 1t was replaced by an advanced
water treatment system, the Groundwater Replenishment System (GWRS).

The GWRS is a cooperative project between OCWD and OCSD that began operating in
2008. Secondary-treated wastewater from OCSD undergoes treatment consisting of
microfiltration, reverse osmosis, and advanced oxidation with ultraviolet light and
hydrogen peroxide. It is the largest water purification project of its kind. Phase 1 of the
GWRS began operating in 2008 with a capacity of purifying 72,000 AFY of water. The
GWRS provides recharge water for the Tabert Injection Barrier as well as recharge
basins in the City of Anaheim. The Expanded Talbert Injection Barrier includes 8 new
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injection wells which began operating in 2008. The GWRS increased reliable, 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 groundwater 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 the basin by avoiding pumping. In
the in-lieu program, OCWD requests an agency to hat 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 areduced rate, and then bills the agency for the amount it would have had to pay
for energy and the Replenishment Assessment (RA) if it had produced the water from its
wells. 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 producers have participated in
Metropolitan’s Conjunctive Use Program (known as the Metropolitan’s Long-Term
Groundwater Storage Program or Metropolitan CUP). This program allows for the
storage of Metropolitan water in the Orange County groundwater basin. The existing
Metropolitan storage program provides for Metropolitan to store 66,000 AF of water in
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, construction of the Diemer Bypass
Pipeline. This water can be withdrawn over a three-year time period. The preferred
means to store water in the Metropolitan storage account has been through the in-lieu
deliveriesto participating groundwater producers.

3.3.6. Historical Groundwater Production

Since its founding, OCWD has grown in size from 162,676 to 229,000 acres.
Groundwater pumping from the basin has grown from approximately 150,000 AFY in the
mid-1950s to over 300,000 AFY. During the water year July 2008 to June 2009, total
basin production for all agencies was approximately 324,147 acre-feet (AF).’

72008-2009 Engineer’s Report on Groundwater conditions, Water Supply and Basin Utilization in the
Orange County Water District, February 2010
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Historically, YLWD has pumped below the BPP because its facilities are at maximum
pumping capacity. Groundwater currently accounts for approximately 42 percent of the
total water supply. Since groundwater is a less expensive source of supply than imported
water, YLWD’s goal is to maximize groundwater production to the available BPP by
means of capital improvement projects to increase groundwater pumping capacity and
distribution facilities.

Table 3-6 shows YLWD'’s recent groundwater production from the Basin in the past five
years from 2005 to 2009. During certain seasons of 2005, 2006, and 2007, OCWD has
operated the In-lieu Program with Metropolitan by purchasing water from Metropolitan
to meet demands of member agencies rather than pumping water from the groundwater
basin. In 2008 and 2009, OCWD did not utilize in-lieu water because such water was not
available to purchase from Metropolitan.®

Table 3-6: Amount of Groundwater Pumped in the Past 5 Years (AFY)

Fiscal Year Ending

Basin Name(s)
2005 2006 2007 2008 2009
BPP GW 6,365 4,395 10,558 13,676 12,148
Plus In-Lieu taken for OCWD 4,338 6,704 2,740
Subtotal OCWD Basin GW 10,703 11,063 13,298 13,676 12,148
% of Total Water Supply 50% 48% 52% 55% 52%

3.3.7. Projections of Groundwater Production

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. Efforts have been made to develop and secure new supplies. Also in December
2008, OCWD secured the rights to divert and use up to 362,000 AFY of Santa AnaRiver
water through a decision of the State Water Resources Control Board. Description of
other recent OCWD projects can be found in OCWD’s 2009 Groundwater Management
Plan (GWMP).

Based on the annual MWDOC 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 7.5 percent increase over a
20 year period. OCWD'’s estimated total annual groundwater production for the water
year 2010-2011 is 295,000 AF based on a BPP of 62 percent and includes 22,000 AF of
production from water quality improvement projects.

82008-2009 Engineer’s Report on Groundwater conditions, Water Supply and Basin Utilization in the
Orange County Water District, February 2010
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YLWD has been pumping below the BPP because of pumping capacity at facilities were
limited. The ability of YLWD to increase groundwater pumping and transmission is
limited until additional distribution facilities are complete. Several recently completed
and upcoming improvement projects will enhance groundwater pumping and
transmission capabilities. These projects and their current status are:

e Zone 3 (Zone 675) Transmission Pipeline in Bastanchury Road from Lakeview
Avenue east to Fairmont Boulevard (completed 2006).

e Zone 3 (Zone 675) Transmission Pipeline in Bastanchury Road through Shapell
Development (completed 2006).

e Lakeview Booster Pump Station Expansion (completed 2007).

e Zone 2 (Zone 570) Transmission Pipeline (completed 2008).

e Highland Booster Pump Station Expansion (Completion 2011)

e Yorba Linda Blvd Pump Station (Zone 570 (2) to Zone 675 (3)) Expansion
(planning phase, tentative completion 2013).

It is projected that groundwater will make up 47 percent of YLWD’s water supply
through to year 2035 (Table 3-7). Thisisbelow FY 2010-11 BPP of 62 percent.

Table 3-7: Amount of Groundwater Projected to be Pumped (AFY)

Fiscal Year Ending

Basin Name(s)

2010

2015

2020

2025

2030

2035-opt

BPP GW

8,368

12,464

12,668

12,789

12,854

12,920

% of Total Water Supply

42%

47%

47%

47%

47%

47%

3.4. Recycled Water

YLWD does not currently have recycled water; however, a Recycled Water Study is
underway to investigate the feasibility of using recycled water in the service area
including the construction of a new 5-MGD water recycling facility. A more detailed
description of this study can be found in Section 6.

3.5. Supply Reliability

3.5.1.

It isrequired that every urban water supplier assess the reliability to provide water service
to its customers under normal, dry, and multiple dry water years. YLWD 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 groundwater,
potential recycled water system, and desalination opportunities augments the reliability of
the imported water system. There are various factors that may impact reliability of

Overview
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supplies such as legal, environmental, water quality and climatic which are discussed
below. The water supplies are projected to meet full-service demands, Metropolitan’'s
2010 RUWMP finds that Metropolitan is able to meet with existing supplies, full service
demands of its member agencies starting 2015 through 2035 during normal 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 meet full-service demands at the retail level
under all foreseeable hydrologic 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 mix. This preferred resource mix includes conservation, local
resources such as water recycling and groundwater recovery, Colorado River supplies
and transfers, SWP supplies and transfers, in-region surface reservoir storage, in-region
groundwater storage, out-of-region banking, treatment, conveyance and infrastructure
improvements. MWDOC isreliant on Metropolitan for al of itsimported water. With the
addition of planned supplies under development, Metropolitan’s 2010 RUWMP finds that
Metropolitan will be able to meet full-service demands from 2015 through 2035, even
under a repeat of the worst drought. Table 3-8 shows the reliability of the wholesaler’s
supply for single dry year and multiple dry year scenarios.

Table 3-8: Wholesaler Supply Reliability - % of Normal AFY

Multiple Dry Water Years
Wholesaler Sources S:;irgJe Year 1 Year 2 Year 3
MWDOC 100% 100% 100% 100%

In addition to meeting full-service demands from 2015 through 2035, Metropolitan
projects reserve and replenishment supplies to refill system storage. MWDOC's 2010
UWMP states that it will meet full-service demands to its customers from 2015 through
2035. Table 3-9 shows the basis of water year data used to predict drought supply
availability.

Table 3-9: Basis of Water Year Data

Water Year Type Base Year | Base Year | Base Year
Normal Water Year Average 1922-2004
Single-Dry Water Year 1977
Multiple-Dry Water Years 1990 | 1991 | 1992
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3.5.2. Factors Impacting Reliability

The UWMP Act requires a description of the reliability of the water supply and
vulnerability to seasonal or climatic shortage. YLWD relies on import supplies provided
by Metropolitan through MWDOC. The following are some of the factors identified by
Metropolitan that may have an impact on the reliability of Metropolitan supplies.

Environment — Endangered species protection needs in the Sacramento-San Joaguin
River Delta have resulted in operational constraints to the SWP system. The Bay-Delta'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 one-third of the
available SWP suppliesin 2008.

Legal — 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 changes
impacting water supply operations. Additionally, the Quantification Settlement
Agreement has been chalenged in courts and may have impacts on the Imperia
Irrigation District and San Diego County Water Authority transfer. If there are negative
impacts, San Diego could become more dependent on the Metropolitan supplies.

Water Quality ~Water imported from the Colorado River Aqueduct (CRA) contains
higher level of saltsthan SWP water. The operational constraint isthat this water needsto
be blended with SWP supplies to meet the target salinity of 500 mg/L of total dissolved
solids (TDS). Another water quality concern is related to the quagga mussel. Controlling
the spread and impacts of quagga mussels within the Colorado River Aqueduct requires
extensive maintenance and results in reduced operational flexibility.

Climate Change — Changing climate conditions are expected to shift precipitation
conditions and affect water supply. Unpredictable weather conditions 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
supplies. 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. Table 3-10 shows the factors resulting in
inconsistency of supply.
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Table 3-10: Factors Resulting in Inconsistency of Supply

Name of Supply Legal Environmental | Water Quality Climatic
State Water Project X X
Colorado River X X

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
currently regulated contaminants and for additional contaminants of concern as over
300,000 water quality tests are conducted each year to regulate the safety of its waters.
Metropolitan’s supplies originate primarily from the Colorado River Aqueduct (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.

Metropolitan’s primary sources face individual water quality issues of concern. The CRA
water source contains a higher level of total dissolved solids (TDS) and a lower level of
organic material while the SWP contains a lower TDS level while its level or organic
materials is much higher, lending to the formation of disinfection byproducts. To
remediate the CRA’s high level of salinity 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 in efforts to protect its Colorado River supplies from
threats of uranium, perchlorate, and chromium V1 while also investigating the potential
water quality impact of emerging contaminants, N-nitrosodimethylamine (NDMA) and
pharmaceuticals and personal care products (PPCPs). Metropolitan has assured its ability
to overcome the above mentioned water quality concerns through its protection of source
waters, implementation of renovated treatment processes, and blending of its two sources.
While unforeseeable water quality issues could alter reliability, Metropolitan’s current
strategies ensure the deliverability of high quality water.

Groundwater - The Orange County Water District (OCWND) is responsible for managing
the Orange County Groundwater Basin. To maintain groundwater quality, OCWD
conducts an extensive monitoring program that serves to manage the basin’s groundwater
production, mitigate groundwater contamination, and comply with all necessary laws and
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regulations.® A network of nearly 700 wells provides OCWD a source for samples, which
are tested for a variety of purposes. The District 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 approved federal and state procedures as well as industry-recognized quality
assurance and control protocols.

OCWD recognizes the importance of maintaining the basin’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 currently involved with.

Table 3-11 shows the impact in acre-feet per year that water quality would have on
supply.

Table 3-11: Water Quality — Current and Projected Water Supply Impacts (AFY)

Fiscal Year Ending
Water Source
2010 2015 2020 2025 2030 2035-opt
Imported 0 0 0 0 0 0
Local 0 0 0 0 0 0

3.5.3. Normal-Year Reliability Comparison

YLWD has entitlements and/or written contracts to receive imported water from
Metropolitan via the regiona distribution system. Although pipeline capacity rights do
not guarantee the availability of water, per se, they do guarantee the ability to convey
water when it is available to the Metropolitan distribution system. All imported water
supplies assumed in this section are available to YLWD from existing water transmission
facilities. Table 3-12 shows supply and demand under norma year conditions. The
available imported supply is greater than shown; however, it is not included because all
demands are met.

® The information in this section is referenced from the Groundwater Management Plan 2009 Update
“Groundwater Monitoring” section (pages 3-1 through 3-20) and “Water Quality Management” section
(pages 5-1 through 5-30).
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Table 3-12: Projected Normal Water Supply and Demand (AFY)

Fiscal Year Ending
2015 2020 2025 2030 2035
Total Demand 26,805 27,285 27,504 27,644 27,784
BPP GW 12,464 12,688 12,789 12,854 12,920
Imported 14,341 14,597 14,715 14,790 14,864
Total Supply 26,805 27,285 27,504 27,644 27,784

3.5.4. Single Dry-Year Reliability Comparison

YLWD has documented that it is 100% reliable for single dry year demands through
2035 with a demand increase of 6.4% using FY 2006-07 as the single dry year. Table 3-
13 compiles supply and demand projections for a single dry water year. The available
imported supply is greater than shown; however, it is not included because all demands
are met.

Table 3-13: Projected Single-Dry Year Water Supply and Demand (AFY)

Fiscal Year Ending
2015 2020 2025 2030 2035
Total Demand 28,521 29,031 29,264 29,413 29,562
BPP GW 13,262 13,500 13,608 13,677 13,746
Imported 15,258 15,532 15,656 15,736 15,816
Total Supply 28,521 29,031 29,264 29,413 29,562

3.5.5. Multiple Dry-Year Reliability Comparison

YLWD is capable of providing its customers al their demands with significant reserves
in multiple dry years through 2035 with a increase of 6.4% using FY 2006-07 as the
multiple dry years. Thisis true even if the demand projections were to be increased by a
large margin. Table 3-14 shows supply and demand projections under multiple dry year
conditions.
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Table 3-14: Projected Multiple Dry Year Period Supply and Demand (AFY)

Fiscal Year Ending

2015 2020 2025 2030 2035
Total Demand 28,521 29,031 29,264 29,413 29,562
First Year BPP GW 13,262 13,500 13,608 13,677 13,746
Supply Imported 15,258 15,532 15,656 15,736 15,816
Total Supply 28,521 29,031 29,264 29,413 29,562
Total Demand 28,521 29,031 29,264 29,413 29,562
Second Year BPP GW 13,262 13,500 13,608 13,677 13,746
Supply Imported 15,258 15,532 15,656 15,736 15,816
Total Supply 28,521 29,031 29,264 29,413 29,562
Total Demand 28,521 29,031 29,264 29,413 29,562
Third Year BPP GW 13,262 13,500 13,608 13,677 13,746
Supply Imported 15,258 15,532 15,656 15,736 15,816
Total Supply 28,521 29,031 29,264 29,413 29,562
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4. Demand Management Measures

4.1. Overview

Water conservation, often called demand-side management, can be defined as practices,
techniques, and technologies that improve the efficiency of water use. Such practices are
referred to as Demand Management Measures (DMM). Increased 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 are 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 adequate water supplies to preserve environmental integrity.

YLWD recognizes the importance of water conservation and has made water use
efficiency an integral part of water use planning. YLWD is not a California Urban Water
Conservation Council (CUWCC) signatory; however, it is currently implementing al 14
DMMs described in the Act. DMMs as defined by the Act correspond to the CUWCC's
Best Management Practices (BMPs).

This section of the UWMP satisfies the requirements of 8§ 10631 (f) & (g). It describes
how each DMM is being implemented by YLWD and how YLWD evaluates the
effectiveness of the DMMs implemented. This section aso provides an estimate of
existing conservation savings where information is available.

4.2. Water Use Efficiency Programs

YLWD has implemented and is actively participating in many water conservation
activities. A Water Conservation Ordinance was adopted by YLWD Board of Directors
in July 2009 as Ordinance No. 09-01. Additionally, as a member agency of MWDOC,
YLWD actively participates in various Metropolitan residential and Cll rebate programs,
as well as school and public education and outreach programs, and other programs
administered by MWDOC. MWDOC implements many of the urban water conservation
BMPs on behalf of its member agencies. MWDOC's 2010 Regional UWMP should be
referred to for a detailed discussion of each regiona BMP program. YLWD works
cooperatively with MWDOC for technical and financial support needed to implement the
DMMs. MWDOC's current Water Use Efficiency Program, detailed in its 2010
RUWMP, implemented on behalf of its member agencies, follows three basic focuses:
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1. Regiona Program Development — MWDOC develops, obtains funding for, and
implements regional BMP programs on behaf of al retall 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 Evaluation — MWDOC conducts research programs which allow an
agency to measure the water savings benefits of a 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 4-1 provides an overview of YLWD’s DMM program status and Table 4-2
provides a summary of water use efficiency program funding.

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

Demand Management Measure (DMM) o Dxll:l::::tus ST
Residential Water Surveys v
Residential Plumbing Retrofits v
System Water Audits, Leak Detection and Repair v
Metering with Commodity Rates v
Large Landscape Conservation Programs v
High-Efficiency Washing Machine Rebates v
Public Information Programs v
School Education Programs v
Commercial, Industrial and Institutional Programs v
Wholesale Agency Assistance N/A
Conservation Pricing v
Conservation Coordinator v
Water Waste Prohibition v
Residential ULFT Replacement Programs v

A Stage 2 water conservation ordinance is still in effect. YLWD’s uses door hangers for
notifying water wasters, usualy high water consumption and leaks. A hotlineis available
on YLWD’swebsite for notifying water wasters.
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Table 4-2: YLWD Water Use Efficiency Program Budget

FY FY FY FY FY
2010-11 | 2011-12 | 2012-13 | 2013-14 | 2014-15

Water Conservation Materials $17,600 | S$19,500 | $21,500 | $23,500 | $25,800

Water Use Efficiency Program

Rebate Programs $15,000 $16,500 $18,000 $19,800 $21,800
Other Water Conservation $3 600 $4,000 $4,400 $4,800 $5 200
Programs

Water conservation materials include quarterly newsletters. Water conservation programs
include public outreach events and enforcement materials.

4.2.1. DMM 1: Water Survey Programs for Single-Family Residential and
Multi-Family Residential Customers

In the past, a formal residential survey program was implemented in which a qualified
technician checked water—using devices within single and multi—family homes to
evaluate landscape and irrigation programs. This program ceased in the fiscal year ending
in June of 2002 due to cost-constraints. Subsequently, YLWD conducts residential survey
on an as-needed basis. When high bill complaints are received, Y LWD meter reader staff
conducts a site visit to check out the customer’s meter and check for leaks on both sides
of the service. If aleak isfound on the water system’s side, YLWD will send out staff to
fix the leak. If the leak is found on the customer’s side, it is the responsibility of the
customer to fix the leak.

In addition to an as-needed residential survey program, YLWD promotes public outreach
and additional DMMs to reduce single- and multi-family water demands. YLWD also
participates in regional landscape programs aimed at helping residential and small
commercia customers to be more water efficient through MWDOC including Smart
Timer Rebate Program, Rotating Nozzle Rebate Program, Synthetic Turf Rebate, and the
Cdlifornia Friendly Landscape Program as described below.

MWDOC’s Regional Programs

Smart Timer Rebate Program - The Smart Timer Rebate Program started in FY 2004/05.
Under this regiona program, residential and commercial properties, including HOA
common areas, are eligible for a rebate when they purchase and install a weather-based
irrigation controller which has the potential to save approximately 41 gallons per day per
residence and reduce runoff and pollution by as much as 49%. Once residents are
enrolled in the rebate program, a detailed residential outdoor water survey is conducted to
inspect the irrigation system, distribution uniformity, and irrigated area. Water savings
from the program can be estimated from information obtained from the water surveys
pre- and post-installation of the Smart Timer. To date, 95 rebates have been given out to
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YLWD residential customers and 78 rebates to small commercial customers which
trandate to a water savings of approximately 186 acre-feet. YLWD will continue to
provide on-site meetings, literature and incentives related to this program. As part of the
MWDOC Grant for the SmarTimers a site audit and inspection is required and provided
by contract through MWDOC.

Rotating Nozzle Rebate Program — This rebate program started in 2007 and is offered to
both residential and commercial customers. Through this program, site owners will
purchase and install rotary nozzles in existing irrigation systems. Following 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 devices. To date, within YLWD’s service area, 1,374
rotating nozzles have been instaled at residential properties and another 3,369 at small
and 500 at large commercial properties representing a combined water savings of 97
acre-feet since the beginning of the program.

Synthetic Turf Rebate Program - Through this program, residentia and small
commercia customers of participating retail water agencies are €ligible to receive rebate
money for qualifying synthetic turf projects. To date within YLWD’s service area,
28,816 sg. ft. of turf grass has been replaced by synthetic turf on residential properties
and another 5,835 sg. ft. on commercial properties translating to a combined estimated
savings 14.8 acre-feet.

California Friendly Landscape Training (Residential) - The California Friendly
Landscape Training provides education to residential homeowners and professional
landscape contractors on a variety of landscape water efficiency practices they can
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, topic-specific, four-hour classes.

4.2.2. DMM 2: Residential Plumbing Retrofit

Through Metropolitan’'s mass showerhead distribution, over 95% of single-family and
multi-family residential accounts in Orange County have been retrofitted with low flow
showerheads. A total of 9,972 showerheads have been retrofitted in YLWD’s service
area by 2004. Additionally, YLWD participated in MWDOC's regional ultra low flow
toilet (ULFT) rebate program which ended in 2009. A total of 7,891 ULFTs were
distributed under this program to single-family and multi-family homes in YLWD’s
service area representing a cumulative water savings of 2,887 acre-feet. The high
efficiency toilet (HET) rebate program has since replaced the ULFT program as
discussed under DMM 14.
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4.2.3. DMM 3: System Water Audits, Leak Detection and Repair

YLWD began its Meter Maintenance Program in 2006 and the Pipeline Replacement
Program in 1993. The last audit of these programs was conducted in 2007. The meters are
tested quarterly on an as-needed basis and if found defective they are replaced. According
to YLWD’s 2005 Domestic Water System Master Plan, YLWD has experienced an
average of 4% non-revenue water use per year over the last 10 years varying between 2
and 8%.

YLWD’s Meter Maintenance Program and Pipeline Replacement Program will help
maintain non-revenue water use at this relatively low level. Table 4-3 summarizes actual
pipeline replaced and funds expended under the Pipeline Replacement Program in the
past five years as well as projections for the next five years. The two programs are
described below.

Meter Maintenance Program — Water meters are key to YLWD’s ability to collect
revenues for the water it sells. However, like any other mechanical device, water meters
require routine maintenance to function properly. Typicaly, water meters that are not
regularly maintained will read less than the actual amount flowing, but it is also not
uncommon for these meters to stop working altogether. The interval at which water
meters should be maintained varies with meter type, meter size, water use patterns, water
quality, and other parameters. Small residential and commercial meters should be tested
every 5 to 10 years and rebuilt or replaced as appropriate. Large meters should be
calibrated annually and rebuilt or replaced as required. Typically, the calibration of larger
meters can be checked with the meter in place. If a problem is identified, then the meter
can be replaced with a new or refurbished one and the existing meter pulled out for
repairs. If it isfound that alarge number of meters are not reading properly when they are
inspected, then the maintenance schedule would be shortened.

Pipeline Replacement Program — YLWD’ s distribution system includes about 348 miles
of 4 to 39-inch water mains. According to the YLWD’s 2005 Domestic Water System
Master Plan, an average of 1% of the existing pipelines should be replaced each year.
Rehabilitation projects, such as relining of the existing pipe, typicaly reduce the useful
diameter and are therefore only practical where excess capacity exists. Rehabilitation
includes replacement of main line valves, fire hydrants, and appurtenances.
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Table 4-3: System Water Audits, Leak Detection and Repair DMM

° .
% of To.tal !V“Ie.s of Miles of Main Miles of Lines Expenditures
Year Unaccounted for Distribution Surveved Replaced (million $)
Water Lines y P
2006 4% 348 3.1 3.1 S4.2M
2007 4% 348 0 0 0
2008 4% 348 0 0 0
2009 4% 348 2.1 2.1 $2.1M
2010 5% 348 2.4 2.4 $2.6M
o .
% of To.tal !V“Ie.s of Miles of Main Miles of Lines Expenditures
Year Unaccounted for Distribution Surveved Replaced (million $)
Water Lines y P
2011 4% 348 2.5 2.5 $2.75M
2012 4% 348 2.5 2.5 $2.75M
2013 4% 348 3.0 3.0 $3.3M
2014 4% 348 3.0 3.0 $3.3M
2015 4% 348 3.0 3.0 $3.3M

YLWD has not developed a forma methodology to estimate the water savings
attributable to this DMM. There are, however, real water savings as a result of the the
Meter Maintenance Program and the Pipeline Replacement Program which maintains an
acceptable non-revenue water of 4% on average.

4.2.4. DMM 4: Metering with Commodity Rates

Metering with commodity rates by wholesale and retail agencies has been an industry
standard throughout Orange County for many years. It involves setting water rates based
upon the external costs of importing water or producing water from local sources, the
internal costs of distribution and service and establishing the sources for financing or
funding these costs.

YLWD began metering with commodity rates in 1969. All customer connections are
metered and billed by volume of use. Currently, YLWD has a minimum service charge of
$11.73 per monthly bill with an additional fee of $2.52 billed per 100 cubic feet of water
used.

4.2.5. DMM5: Large Landscape Conservation Programs and Incentives

The City of Yorba Linda has adopted a Water Efficient Landscape Ordinance (Ordinance
No. 2009-938) and Implementing Guidelines (Resolution No. 2009-4055) in accordance
with AB 1881 in 2009. This Water Efficient Landscape Ordinance takes effect within the
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City of Yorba Linda which is serviced by YLWD. The purpose of this ordinance is to
establish alternative water efficient landscape regulations that are acceptable under AB
1881 as being as least as effective in conserving water as the Model Ordinance in order
to:

e Promote the benefits of consistent landscape ordinances with neighboring local
and regional agencies;

e Promote the values and benefits of landscapes while recognizing the need to
invest in water and other resources as efficiently as possible;

e Establish a structure for planning, designing, installing, and maintaining and
managing water efficient landscapes in new construction and rehabilitated
projects;

e Establish provisions for water management practices and water waste prevention
for existing landscapes,

o Usewater efficiently without waste by setting a Maximum Applied Allowance as
an upper limit for water use and reduce water use to the lowest practical amount;
and

e Encourage the use of economic incentives that promote the efficient use of water,
such as implementing conservation pricing.

YLWD also serves a small portion of the City of Anaheim which has also adopted a
Water Efficient Landscape Ordinance (Ordinance No. 6160) in accordance with AB
1881. Copies of the two ordinances are provided in Appendix D.

With regards to implementation programs, YLWD supports its wholesaler, MWDOC on
several large landscape water use efficiency programs. Many of MWDOC's landscape
water use efficiency programs target both residential and commercial customers as
described under DMM 1. MWDOC aso offers programs in Orange County which
specificaly assist large landscape customers as follows:

Landscape Performance Certification Program (LPCP) - This is a MWDOC-
administered program which started in 2004. The LPCP is a water management training
program sponsored by MWDOC and Metropolitan and offered at no cost to ClI
customers with dedicated irrigation meters. The program helps create site specific water
budgets and tracks monthly water use for each participating site.

California Friendly Landscape Training (Professional) — The California Friendly
Landscape Training Program provides education to residentia homeowners and
professional landscape contractors on a variety of landscape water efficiency practices
they can employ. These classes are hosted by MWDOC and/or the member agencies to
encourage participation across the county. The Professional Training Program course
consists of four consecutive classes in landscape water management, each building upon
principles presented in the preceding class. Each participant receives a bound handbook
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containing educational materials for each class. These classes are offered throughout the
year and taught in both English and Spanish languages.

In addition, YLWD takes advantage of regional and local efforts which target and market
to large landscape properties by providing bill inserts, direct marketing efforts, ads in
various publications, educationa seminars/symposiums for property owners, and
presentations a8 Homeowners Associations (HOAS) board meetings. YLWD aso has a
local gardening program.

Local Gardening Program - YLWD’s Water Conservation Gardening Class is a 6-class
series offered free to YLWD’s customers and others for a small fee. The class is taught
by alandscape designer and is aimed at educating residents on growing low-water using
plants.

4.2.6. DMM 6: High-Efficiency Washing Machine Rebate Program

YLWD participates in the SoCa Water Smart residential rebate program offered by
Metropolitan. This program offers financial incentives to single-family and multi-family
residential customers through the form of a rebate for various landscape products as
described under DMM 1 in Section 4.2.1 and clothes washers as described below.

Orange County residents are eligible to receive an $85 rebate 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 agencies. Rebates are available on a
first-come, first-served 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 inspection of the installed machine for
verification of program compliance. To qualify for a rebate, the HECW must have a
water factor of 4.0 or less. An HECW with awater factor of 4 will use approximately 15
galons of water per load compared to a conventional top-loading clothes washer which
can use 40 gallons or more per load. Depending on use, these machines can save 10,000
galons of water per year. Participants are encouraged to contact their local gas and/or
electric utility as additional rebates may be available.

Asof FY 2010-11, YLWD has given out 2,446 high-efficiency washing machine rebates
to its customers. This equates to a potential water savings of 305 acre-feet.

4.2.7. DMM 7: Public Information Programs

Water use efficiency public information programs are built around communication,
coordination and partnerships with regional agencies including citiess, MWDOC,
Metropolitan, local, state, federal legislative and regulatory bodies. Information programs
are carried out on behalf of YLWD and in coordination with regional efforts. The goa is
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to help the public understand current issues and the challenges, opportunities, and costs
involved in securing areliable supply of high quality water.

YLWD endeavors to reach the public with accurate information regarding present and
future water supplies, the demands for a suitable quantity and quality of water and the
importance of implementing water efficient techniques and behaviors. Members of
YLWD coordinate with regiona water agencies to publicize the availability of water use
efficiency programs and technology throughout Orange County, and to provide a
consistent, synchronized regional message. A description of the public information
programs is provided below.

YLWD has also implemented Public Relations campaigns to spread information about
YLWD'’s current issues, challenges, opportunities, and demands for a suitable quantity
and quality of water. The programs emphasize the importance of implementing water
efficient techniques and behaviors, and distribute current information regarding present
and future water supplies.

YLWD’s Local Public Information Program
Y LWD'’ s public communication programs are described bel ow.

Poster Contest Slogan - Each year, elementary school students are honored as winnersin
the "Water is Life" Poster and Slogan Contest. Entries to the contest are solicited
throughout the fall and winter as part of the school education program. More than 1,000
entries are typically received regionaly, a portion of which are from the YLWD service
area. As part of participation in this program, winners within the Y LWD service area will
be recognized in May and June at a YLWD Board of Directors meeting. The winning
artwork and slogans will be incorporated by MWDOC into a school year calendar for
distribution to every classroom in Orange County the following academic year.

Participation in Public Events

Through its participation in the Association of California Water Agencies and the
California Water Awareness Campaign, representatives of YLWD will also support and
participate in statewide events and activities throughout Water Awareness Month. This
includes procuring a proclamation from the State Governor, distributing media kits and
distributing water education kits to classrooms, all of which reinforce the need to use
water wisely, in the semi—arid Southern Californiaregion.

Participation In Community Parades - YLWD enters floats in two local community
events, the Placentia Heritage Days Parade and Yorba Linda Fiesta Days Parade. The
floats feature a water conservation message adapted to the theme of the parade. Since
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1985, it is estimated that more than 12,000 people, not including viewers of the local
cable television broadcast, have seen YLWD floats.

Participation in Community Events - YLWD sponsors an information booth at the
Yorba Linda Fiesta Days street fair, Main Street Arts & Craft Fair and “Go with the
Flow” 5K run & Environmental Exposition. YLWD also sponsors an information booth
at the American Cancer Society’s “Walk for Life.” The booth provides an opportunity to
distribute materials about YLWD’s water conservation and Xeriscape programs, meet
directly with the public to discuss water issues, and pass out drinking water, stress relief
water drops, and YLWD water bottles. Since 1985, it is estimated that more than 3,000
people have visited several YLWD sponsored information booths.

Speaker Bureau and Student Tours

Speakers Bureau - Speakers Bureaus are held for local civic, school, and business
groups, with presentations on key issues affecting Orange County's water supply. Water
use efficiency programs and conservation tips for residents and businesses are integrated
into these presentations. During the presentations, printed handouts explaining rebate
programs (e.g. High Efficiency Clothes Washer Rebate Program) and other programs
(Residential and Commercial Landscaping Workshops, Landscaper Certification) unique
to YLWD are sometimes distributed for promotional purposes.

Student Tours - YLWD provides tours of its Richfield Road facility during Water
Awareness Month in May. Since 1985, YLWD has made presentations and/or provided
facilities tours to more than 2,500 people. YLWD aso conducts tours for Girl and Boy
SCouts upon request.

Information Materials

YLWD prepares press releases, newsletters, fliers, reports, plans, and other publications
to raise public awareness about water conservation. Many of these items are posted on
the YLWD website (www.ylwd.com), which displays useful information about upcoming
events, programs, water conservation tips, and FAQ’'s. A bulletin board features links to
information about facility tours, public hearings, the YLWD speaker’s bureau,
informational videos, press releases, committee meetings, and water conservation
programs. The website also provides links to relevant agencies including MWDOC,
Metropolitan, and the Cities of Anaheim, Brea, and Placentiato name afew.

Distribution of Water Conservation Materials - YLWD actively distributes Water
Conservation Kits and brochures to residents opening new service accounts. These
materials are also available to the public in the YLWD’s office customer service lobby,
via the mail upon request and at YLWD's various public events. Since 1985, more than
5,000 kits have been distributed by YLWD.
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Waterlines Newsletter - YLWD publishes a quarterly newdletter that is sent to al
customers with their water bills. Articles frequently address the subjects of water supply,
water conservation and Xeriscape programs. Since 1985, approximately 720,000
newsl etters have been mailed to YLWD customers.

Water Bill Message - Water bills are sent to customers on a monthly basis. The water bill
has a message area that is frequently utilized for a brief water conservation message.
YLWD mails about 250,000 water bills every year. It isthe YLWD’s practice to include
a“Use Water Wisely” message on all water bills

Special ""Drought Alert” Mailings - YLWD has developed a comprehensive mailing list
of persons who have attended our public events or have requested information on water
related issues. YLWD has used this communication method on several occasions, and
each year includes funding in the Budget to mail lettersif necessary.

Water Quality Report - Each year, YLWD develops a Water Quality Report. This report,
required by the California Department of Health Services, is distributed to all residents of
the YLWD. The report includes information about the sources and quality of water for
each customer. The report also provides YLWD with the opportunity to include messages
about water use efficiency and conservation to al its customers.

Media Relations

YLWD is acredible source of information to the mediafor local, regional, and statewide
water issues. YLWD staff integrates information from legal, environmental, and other
informed reports into newsletters made available to the public via the YLWD website
(www.ylwd.com). YLWD staff takes advantage of the local public access channel,
facility tours, and press releases as a means of disseminating critical water conservation
issues and messages to the public. The details of these are provided below.

Press Releases/Media Relations - The YLWD staff prepares press releases on general
Y LWD news, upcoming public events, programs, and specia issues of concern regarding
water supply and conservation. Press releases are coordinated with regiona agencies to
ensure message consistency as information on water use efficiency is circulated. YLWD
also maintains contact with print, electronic and trade media and often serves as a
resource for reporters seeking genera and specific information.

Cable Television - YLWD utilizes the local cable television public access channel and
frequently runs a message announcing upcoming public events and encouraging water
conservation.

Public Tours of District Facilities - YLWD conducts public information tours to its
water facilities on an as needed basis including YLWD's Richfield Road headquarters,
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wells, water production operation and telemetry unit, and the Santa Ana River
groundwater recharge operation. The topics of water supply and water conservation are
discussed at length during these tours. Since 1985, it is estimated that nearly 1,000 people
have attended Y LWD facilities tours.

MWDOC'’s Regional Public Information Programs

MWDOC currently offer awide range of public information programs in Orange County
in collaboration with its member agencies. Current public information programs in the
MWDOC's service area are summarized below.

Water Facility Inspection Trip Program - The inspection trip program is sponsored by
MWDOC and Metropolitan. Each year, Orange County elected officials, residents,
business owners, and community leaders are invited to attend educational inspection trips
to tour key water facilities throughout the state of California The goa 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.

0O.C. Water Hero Program - The goa of this program is to engage children in water use
efficiency activities while facilitating discussion with friends and family members about
how to save water. Any Orange County child can become a Water Hero by pledging 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, water-saving items like a 5-minute shower
timer and “fix-it” ticket pad for busting water wasters. To become a Superhero, a student
must get their parents to also pledge to save 20 galons 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 keep MWDOC's 28
member agencies, residents and businesses, stakeholder groups, opinion leaders, and
others apprised of MWDOC news, programs, events, and activities. The publication also
serves to keep readers informed about regional, state, and federal issues affecting water
supply, water management, water quality, and water policy and regulation.

Water Advisory Committee of Orange County (WACO) - WACO 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, consultants, and other industry
professionals. Monthly meetings are open to the public and are typicaly held on the first
Friday of each month at 7:30 am.
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4.2.8. DMM 8: School Education Programs

YLWD participates in MWDOC's regional school education program. School water
education has been part of MWDOC' s activities for more than 30 years. It is MWDOC'’s
goal to educate children about local water issues and help them understand the value of
water and how they can protect our water resources and the environment. MWDOC' s on-
going school education programs are described below.

Water Education School Program - One of the most successful and well-recognized
water education curriculums in southern California is MWDOC's Water Education
School Program. For more than 30 years, School Program mascot "Ricki the
Rambunctious Raindrop” has been educating students in grades K-5 about the water
cycle, the importance and value of water, and the persona responsibility we all have as
environmental stewards.

The School Program features assembly-style presentations that are grade-specific and
performed on-site at the schools. The program curriculum is aigned with the science
content standards established by the State of California. Since its inception in 1973,
nearly three million Orange County students have been educated through the School
Program.

In 2004, MWDOC formed an exciting partnership with Discovery Science Center that
has allowed both organizations to reach more Orange County students each year and
provide them with even greater educational experiencesin the areas of water and 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 students will be educated 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 K-6 develop posters and slogans that reflect a water awareness
message. The goa isto get children thinking about how they can use water wisely and 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 specia judging event, approximately 16 posters and 10 slogans are selected as
the winners. All of our winners — and their parents, teachers, and principals — are invited
to attend a special awards ceremony with Ricki Raindrop at Discovery Science Center. At
the awards ceremony, the winners are presented with their framed artwork as well as a
custom t-shirt featuring their poster or slogan, a trophy, a certificate, and other fun water-
saving prizes.

Yorba Linda Water District
2010 Urban Water Management Plan 4-13



http://www.discoverycube.org/�

Section 4
Demand Management Measures

Children’s Water Education Festival - The largest water education festival of itskind 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 two-day
event. 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 they can protect our water
resources and the environment. Students attend the Festival with their teacher and
classmates, visiting a variety of booths focused on different water-related topics
throughout the day. Participating organizations (presenters) engage the students through
interactive educational presentations that are aligned with the science content standards
established by the State of California. Since its inception, more than 80,000 children from
school s throughout Orange County have experienced the Festival and all it has to offer.

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

YLWD offers financial incentives under the Save Water Save A Buck Rebate Program
which offers rebates for various water efficient devices to Cll customers as described
below.

Save Water Save a Buck — This program began in 2002 and offers rebates to assist ClI
customers in replacing high-flow plumbing fixtures with low-flow fixtures. Facilities
where low-flow devices are installed must be located in Orange County. Rebates are
available only on those devices listed in Table 4-4 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 devices asis applicable to their site.
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Table 4-4: Retrofit Devices and Rebate Amounts Available Under Save Water Save a Buck

Program
Retrofit Device Rebate Amount
High Efficiency Toilet S50
Ultra-Low-Water or Zero Water Urinal $200
Connectionless Food Steamers $485 per compartment
Air-Cooled Ice Machines (Tier ) $300
Cooling Tower Conductivity Controller $625
pH / Conductivity Controller $1,750
Dry Vacuum Pumps $125 per HP
Water Pressurized Broom S110

As of FY 2010/11, YLWD’s CllI customers have installed a total 254 water-saving
fixtures representing a water savings of 262 acre-feet. YLWD will continue to educate
Cll customers to meet the DMM requirements.

Additionally, MWDOC has created regiona water use efficiency programs targeting ClI
customers in Orange County. These programs are available to MWDOC’'s member
agencies as described below.

Water Smart Hotel Program — In 2008 and 2009, MWDOC received grants from DWR
and the US Bureau of Reclamation to conduct the Water Smart Hotel Program, a program
designed to provide Orange County hotels and motels with commercial and |andscape
water saving surveys, incentives for retrofits and customer follow-up and 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 offered to hotelsin MWDOC's service area as identified by retail 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 survey 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 performed county-
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wide, and over 9,500 water-saving devices have been installed through the program.
These devices are saving an estimated 351 acre feet per year or 3,510 acre feet over the
ten year devicelife.

Industrial Process Water Use Reduction Program - The IPWURP provides engineering
surveys to identify water saving process improvements in the Orange County industrial
customer base. Additionally, it provides Engineering Assistance and Financial incentives
to help implement the recommendations from those surveys. This is done with funding
from DWR, USBR, Metropolitan and MWDOC. To date the program has identified a
water savings potential of 450 million gallons per year. The program water savings goal
is80 million gallons per year or 245 acre feet per year within MWDOC' s service area.

Focused on industrial process water only, the program targets, but is not limited to, the
highest water use customers in the following sectors Textile, Metals, Electronics,
Laundries, Food Processing, and Pharmaceuticals. The program offers two levels of
surveys:
e A preliminary Focused Survey to ascertain the magnitude of water savings
possible.

e 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 asimple ROI

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

o $4.37 per 1,000 gallons of water saved, or

e Fifty (50) percent of the total amount of retrofit cost

The incentives are paid in two payments:
e Thefirst payment after verification of equipment installation and startup
e The second payment after a one-year 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 upgraded washers, nozzles and
automated control systems.

4.2.10. DMM 10: Wholesale Agency Programs

This DMM pertains to wholesale agency programs which are not applicableto YLWD, a
retail supplier. YLWD is a member agency of MWDOC, the region’s wholesaler that is
responsible for the implementation and reporting requirements of this DMM.

4.2.11. DMM 11: Conservation Pricing

Currently, YLWD’s customers are charged an identical rate for all water consumed
(uniform rate) above a minimum service charge that is based on the size of their water
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meter. YLWD has continued to research ways for achieving further gains in water use
efficiency. Alternatives to the current billing arrangement are discussed bel ow.

a) Flat Rate Increase. This aternative would raise water rates above current levels.
The concept of "price éasticity” assumes that consumption of a product will
decrease if the cost of the product is increased. Price elasticity could be assumed
with regard to discretionary uses of water beyond the minimum required for
drinking, cooking and health needs.

b) Increasing Block Rates. This alternative calls for the initial block quantity of
water use to approximate low winter usage levels. The lowest block cost would
apply the first block consumed during the billing period. Higher fees are assessed
for subsequent blocks. The higher incremental cost of subsequent blocks assumes
price will motivate consumers to practice conservation measures by installing
water saving devices and/or drought tolerant landscaping.

These practices are in various stages of development and may be implemented as
conditions warrant and the benefits of their adoption are found to be worthwhile. YLWD
has plans to develop atiered rates structure in the future.

4.2.12. DMM 12: Water Conservation Coordinator

YLWD does not currently employ a full-time designated water conservation coordinator.
YLWD’s Public Information Specialist also plays the role of a water conservation
coordinator who is responsible for all the coordination between YLWD and the public as
well as between YLWD and other agencies such as MWDOC. In addition, every YLWD
staff takes an active role in promoting conservation.

4.2.13. DMM 13: Water Waste Prohibition

Ordinance No. 09-01 adopted by YLWD’s Board of Directors in 2009 institutes water
conservation measures, prohibition against water waste and water shortage supply
contingencies (Appendix D). The following water conservation requirements are
effective at all times and are permanent:

Limits on watering hours

Limits on watering duration

No watering during rain

No excessive water flow or runoff

No washing down hard or paved surfaces

Obligation to fix leaks, breaks, or malfunctions

Re-circulating water required for water fountains and decorative water features
Limits on washing vehicles

Drinking water served upon request only in restaurants

10 Commercial lodging establishments must provide option to not launder linen daily

©CooNogarwWNRE
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11. No installation of single pass cooling systems

12. No installation of non-re-circulating water systems in commercia car wash and
laundry systems

13. Restaurant required to use water conserving dish wash spray valves

The ordinance also establishes four stages of water supply shortage and response actions
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. Thisis further discussed in Section 5.

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

Over the past 19 years, MWDOC has continuously implemented aregional ULFT Rebate
and/or Distribution Program targeting single- and multi-family homes in Orange County.
Since the end of distribution program in 2004, MWDOC' s program has focused solely on
providing rebate incentives for retrofitting non-efficient devices with either ULFTs or
High Efficiency Toilets (HETS) — toilets using 1.28 gallons per flush or less. The ULFT
portion of this program concluded in June 2009, with over 360,000 ULFTs replaced in
single family and multi-family homes, and an overal program to date savings of
approximately 138,457 acre feet of water. The HET rebate program, which concluded in
2010, has incentivized over 26,000 devices, with an overall program to date savings of
approximately 3,419 acre-feet.

YLWD has participated in this program from the beginning. To date 7,891 ULFTs and
532 HETs have been installed in YLWD representing a combined water savings of 2,955
acre-feet. As a benchmark, YLWD had 17,765 single-family and 600 multi-family
accounts that were opened prior to 1992.
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5. Water Supplies Contingency Plan

5.1. Overview

Recent water supply challenges throughout the American Southwest and the State of
Cdlifornia have resulted in the development of a number of policy actions that water
agencies would implement in the event of a water shortage. In southern California, the
development of such policies has occurred at both the wholesale and retail level. This
section describes new and existing policies that Metropolitan, MWDOC and the YLWD
have in place to respond to water supply shortages, including a catastrophic interruption
and up to a 50 percent reduction in water supply.

5.2. Shortage Actions

Metropolitan

As an importer of water from multiple sources, including both the Colorado River and the
State Water Project, a number of water supply challenges have impacted the reliability of
Metropolitan’s imported supplies. In response to these chalenges, Metropolitan is
utilizing existing policies as well as developed new ones.

The first action that Metropolitan implements in the event of a water shortage is the
suspension and/or reduction of its interruptible supplies, which are supplies sold at a
discount in return for the buyers agreeing to be the first to be cutback in the event of a
shortage. Metropolitan currently has two interruptible programs for agricultural users
and groundwater replenishment, under which supplies were either suspended or reduced
in 2007.

In addition, in preparation for the possibility of being unable to the meet “firm demands”
(non-interruptible supplies) of its member agencies, in February 2008, the Metropolitan’s
Board of Directors (Board) adopted the Water Supply Allocation Plan (WSAP), which
was 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.
Metropolitan’'s WSAP is the foundation for the urban water shortage contingency
analysis required under Water Code Section 10632 and is part of Metropolitan’s 2010
RUWMP.

Metropolitan’s WSAP was developed in consideration of the principles and guidelines
described in Metropolitan’'s 1999 Water Surplus and Drought Management Plan
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(WSDM), with the objective of creating an equitable needs-based 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 account: impact on retail customers and the economy; growth and
population; changes in supply conditions, investments in loca resources, demand
hardening aspects of non-potable recycled water use; implementation of conservation
savings program,; participation in Metropolitan’s interruptible programs; and investments
in facilities.

The formula is calculated in three steps. base period calculations, alocation year
calculations, and supply alocation calculations. The first two steps involve standard
computations, while the third section contains specific methodology developed for the
WSAP, as described below:

Step 1: Base Period Calculations — The first step in calculating a water supply alocation
is to estimate water supply and demand using a historical base period with established
water supply and delivery data. The base period for each of the different categories of
demand and supply is calculated using data from the three most recent non-shortage
years, 2004-2006.

Step 2: Allocation Year Calculations — The next step in calculating the water supply
alocation is estimating water needs in the allocation year. This is done by adjusting the
base period estimates of retail demand for population or economic growth and changesin
local supplies.

Step 3: Supply Allocation Calculations — The final step is calculating the water supply
allocation for each member agency based on the allocation year water needs identified in
Step 2. Each element and its application in the alocation formula are discussed in detall
in Metropolitan’s WSAP.

In order to implement the WSAP, the Metropolitan Board makes a determination on the
level of the regiona shortage, based on specific criteria, in April each year. If it is
determined allocations are necessary, they go into effect in July for that year and remain
for a12-month period, although the scheduleis at the discretion of Metropolitan’s Board.

Metropolitan’s 2010 RUWMP forecasts that Metropolitan will be able to meet projected
firm demands throughout the forecast period from 2015 to 2035. However, these
projections do not mean that Metropolitan would not implement its WSAP during this
period.
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MWDOC

To prepare for the potential alocation of imported water supplies from Metropolitan,
MWDOC worked collaboratively with its 28 member agencies to develop its own Water
Supply Allocation Plan (MWDOC WSAP), adopted January 2009, to allocate imported
water supplies at theretail level. The MWDOC WSAP lays out the essential components
of how MWDOC will determine and implement each member agency’ s allocation during
atime of shortage.

The MWDOC WSAP uses a similar method and approach, when reasonable, as that of
the Metropolitan's WSAP. However, MWDOC's plan remains flexible to use an
aternative approach when Metropolitan’s method produces a significant unintended
result for the member agencies. The MWDOC WSAP model follows five basic steps to
determine aretail agency’simported supply alocation.

Step 1: Determine Baseline Information — The first step in calculating a water supply
alocation is to estimate water supply and demand using a historical base period with
established water supply and delivery data. The base period for each of the different
categories of demand and supply is calculated using data from the last three non-shortage
years — calendar years, 2004, 2005, and 2006.

Step 2: Establish Allocation Year Information — In this step, the model adjusts for each
member agency’s water need in the alocation year. This is done by adjusting the base
period estimates for increased retail water demand based on growth and changes in local
supplies.

Step 3: Calculate Initial Minimum Allocation Based on Metropolitan’s Declared
Shortage Level — This step sets the initial water supply allocation for each member
agency. After aregiona shortage level is established, MWDOC will calculate the initial
allocation as a percentage of adjusted Base Period Imported water needs within the model
for each member agency.

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
across-the-board cut of imported supplies. It also applies a conservation credit given to
those agencies that have achieved additional water savings at the retail level as aresult of
successful implementation of water conservation devices, programs and rate structures.

Step 5: Sum Total Allocations and Determine Retail Reliability — This is the final step
in calculating aretail agency’s total allocation for imported supplies. The model sums an
agency’s total imported alocation with al of the adjustments and credits and then
calculates each agency’ s retail reliability compared to its Allocation Y ear Retail Demand.
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The MWDOC WSAP includes additional measures for plan implementation, including
the following:

e Appea Process— An appeals process to provide member agencies the opportunity
to request a change to their alocation based on new or corrected information.
MWDOC anticipates that under most circumstances, a member agency’s appeal
will be the basis for an appeal to Metropolitan by MWDOC.

e Melded Pendty Rate Structure — At the end of the allocation year, MWDOC
would only charge a pendty to each member agency that exceeded their
alocation if MWDOC exceeds its total allocation and is required to pay a penalty
to Metropolitan. Metropolitan enforces alocations to member agencies through a
tiered penalty rate structure: penalty rates to a member agency that exceeds its
total annual alocation at the end of the twelve-month allocation period, according
to a specified rate structure. MWDOC' s penalty would be assessed according to
the member agency’s prorated share (acre-feet over usage) of MWDOC penalty
amount with Metropolitan. Penalty funds collected by Metropolitan will be
invested in water conservation and local resource devel opment.

e Tracking and Reporting Water Usage — MWDOC will provide each member
agency with water use monthly reports that will compare each member agency’s
current cumulative retail usage to their alocation baseline. MWDOC will aso
provide quarterly reports on it cumulative retail usage versus its alocation
baseline.

e Timeline and Option to Revisit the Plan — The alocation period will cover 12
consecutive months and the Regional Shortage Level will be set for the entire
alocation period. MWDOC only anticipates caling for allocation when
Metropolitan declares a shortage; and no later than 30 days from Metropolitan’s
declaration will MWDOC announce allocation to its member agencies.

Due to the complexity of calculating allocations and the potential for unforeseen
circumstances that may occur during an alocation year, after one year of implementation,
MWDOC staff and member agencies have the opportunity to make recommendations to
the MWDOC Board that will improve the method, calculation, and approach of the
MWDOC WSAP.

Yorba Linda Water District

With population growth, energy shortages, earthquakes, and the threat of terrorism
experienced by California, maintaining the gentle balance between water supply and
demand is a complicated task that requires planning and forethought. When water
shortage occurs, simple measures can be implemented to conserve the water supply at a
consumer level.
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Urgency Ordinance N0.91-02 enables the YLWD Board of Directors to adopt an
emergency water management program if the necessity is found. In addition, the
Californialegislature enacted in 1949 specific statutory authority for rationing applicable
to al public water supply distributors (California Water Code, Sections 350-358). The
water supplier does not have to be in an actual drought condition where there is not
enough water for human consumption, sanitation, and fire protection; merely the threat of
the condition occurring is enough. Once a local agency has declared the existence of an
emergency condition or a water shortage, it is empowered to adopt regulations and
restrictions on the delivery and consumption of water to conserve the water supply for the
greatest public benefit. Service can, if necessary, be discontinued to customers who
willfully violate established regulations.

The following conditions characterize urgency and require the Ordinance to take effect:

1. Cdiforniaisin thefifth consecutive year of drought conditions; and,

2. Precipitation for the current water year is substantially below normal in the
watersheds of the water supplies serving Southern California; and,

3. Water Délivery from the State Water Project to Southern California is being
cutback; and,

4. Metropolitan has instituted water conservation goas with severe monetary
penalties for not meeting the goa; and, MWDOC, as a member agency of
Metropolitan, has also instituted water conservation goas with severe monetary
penaltiesfor YLWD.

5. YLWD has broad authority to enact water conservation rules under the laws of
the State of California; and,

6. The public’'s adoption of water conservation measures iS now, or may be,
necessary to avoid or minimize the effects of the water shortage in Southern
Cdlifornia.

The Board of Directors adopted Water Conservation Ordinance No. 09-01 on May 14,
2009. Ordinance No. 09-01 establishes a comprehensive staged water conservation
program that will encourage reduced water consumption within YLWD through
conservation, enable effective water supply planning, assure reasonable and beneficial
use of water, prevent waste of water, and maximize the efficient use of water within the
YLWD. Along with permanent water conservation requirements, YLWD's Water
Conservation Program consists of the following four stages found in Table 5-1 to respond
to areduction in potable water available to YLWD for distribution to its customers with
year round requirements in effect at all times unless a mandatory conservation stage has
been implemented by the Board of Directors.
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Table 5-1: Water Supply Shortage Stages and Conditions — Rationing Stages

Stage No.

Water Supply Conditions

% Shortage

Stage 1 — Water Supply
Shortage

The YLWD determines, in its sole discretion, that
due to drought or other water supply conditions, a
water supply shortage or threatened shortage
exists and a consumer demand reduction is
necessary to make more efficient use of water and
appropriately respond to existing water conditions.
A Stage 1 Water Supply Shortage also exists when
the Metropolitan Water District of Southern
California Changes its Water Supply Alert stage to
“Condition 2: Water Supply Alert”.

UP to 10%
Reduction
Goal

Stage 2 — Water Supply
Shortage

The YLWD determines, in its sole discretion, that
due to drought or other water supply conditions, a
water supply shortage or threatened shortage
exists and a consumer demand reduction is
necessary to make more efficient use of water and
appropriately respond to existing water conditions.
A Stage 2 Water Supply Shortage also exists when
the Metropolitan Water District of Southern
California Changes its Water Supply Alert stage to
“Condition 3: Water Supply Allocation of 5%
through 15%”.

Up to 20%
Reduction
Goal

Stage 3 — Water Supply
Shortage

The YLWD determines, in its sole discretion, that
due to drought or other water supply conditions, a
water supply shortage or threatened shortage
exists and a consumer demand reduction is
necessary to make more efficient use of water and
appropriately respond to existing water conditions.
A Stage 3 Water Supply Shortage also exists when
the Metropolitan Water District of Southern
California Changes its Water Supply Alert stage to
“Condition 4: Water Supply Allocation of 20%
through 35%".

Up to 35%
Reduction
goal

Stage 4 — Water Supply
Shortage — Emergency
Condition

The YLWD declares, in its sole discretion, a water
shortage emergency and notifies its residents and
businesses that a significant reduction in consumer
demand is necessary to maintain sufficient water
supplies for public health and safety. A Stage 4
Water Supply Shortage also exists when the
Metropolitan Water District of Southern California
changes its Water Supply Alert stage to “Condition
5: Water Supply Allocation of 40% or greater”.

Up to 40%
Reduction
Goal
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5.3. Three-Year Minimum Water Supply

As a matter of practice, Metropolitan does not provide annua 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
caculates 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 dternative to preferentia rights, Metropolitan adopted the Water Shortage
Allocation Plan (WSAP) in February 2008. Under the WSAP, member agencies are
allowed to purchase 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 service area 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 alocate 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 member agencies.

In order to estimate the minimum available supplies from Metropolitan for the period
2011-2013, an analysis was performed to assess the likelihood that Metropolitan would
re-implement mandatory water use restrictions in the event of a 1990-92 hydrology over
this period. Specific water management actions during times of water 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 genera
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 are no specific criteria for
which water management actions to take at specific levels of storage. The
implementation of mandatory restrictions is solely at the discretion of the Metropolitan
Board and there are no set criteriathat require the Board to implement restrictions. Given
these conditions, the anaysis relies upon a review of recent water operations and
transactions that Metropolitan has implemented during recent drought.

Thefirst step in the analysis was a review of projected SWP allocations to Metropolitan,
based on historical hydrologies. As with the recent drought, potential impacts to SWP
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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 alocations 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. Estimates of
future reliability also reflect potential impacts of climate change and sealevel 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 2010 year-end. 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 programs that should
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 three-year 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 1990-92 hydrologies were identified. For this
anaysis, 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 2
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 agiven year.

It was also assumed that Metropolitan 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 TAF limit.

Table 5-2: Metropolitan Shortage Conditions

Study | Actual A"::::on SWpP CRA Total Demand Ssﬁ;':tl:; Storage at | Transfers
Year Year (%) (AF) (AF) (AF) (AF) (AF) YE (AF) (AF)
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)
Yorba Linda Water District
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Based on the analysis above, Metropolitan would be able to meet firm demands under the
driest three-year hydrologic scenario using the recent water management actions
described above without re-implementing mandatory water use restrictions on its member
agencies. Given the assumed 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 whether to impose mandatory restrictions. Thus, the estimate of
the minimum imported supplies available to MWDOC is 261,577 AF™.

MWDOC aso has aso adopted a shortage allocation plan and accompanying allocation
model that estimates firm demands on MWDOC. Assuming 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 for 2011-13. Thus, the
estimate of the minimum imported supplies availableto YLWD is 11,912 AF*.

As captured in its 2010 RUWMP, Metropolitan believes that the water supply and
demand management actions it is undertaking will increase its reliability throughout the
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 three-year period.

Metropolitan projects reliability for full service demands through the year 2035. Based
on the MWDOC Water Supply Allocation Plan, YLWD is expected to fully meet
demands for the next three years assuming Metropolitan and MWDOC are not in
shortage, a Basin Production Percentage of 62% for Local Supplies and zero alocations
are imposed for Imported Supplies. The Three Y ear Estimated Minimum Water Supply is
listed in Table 5-3.

Table 5-3: Three-Year Estimated Minimum Water Supply (AFY)

Source Year 1 Year 2 Year 3
2010/2011 2011/2012 | 2012/2013

Local Water 12,052 12,052 12,052

Imported Water 11,912 11,912 11,912

Total 23,964 23,964 23,964

19 Metropolitan 2010/11 Water Shortage Allocation Plan model (March 2011)
1 MWDOC Water Shortage Allocation model (August 2010)
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5.4. Catastrophic Supply Interruption

Given the great distances that imported supplies travel to reach Orange County, the
region is vulnerable to interruptions along hundreds of miles aqueducts, pipelines and
other facilities associated with delivering the supplies to the region. Additionally, this
water is distributed to customers through an intricate network of water mains that are
susceptible to damage from earthquakes and other disasters.

Metropolitan

Metropolitan has comprehensive plans for stages of actions it would undertake to address
a catastrophic interruption in water supplies through its WSDM and WSAP Plans.
Metropolitan also developed an Emergency Storage Requirement to mitigate against
potential interruption in water supplies resulting from catastrophic occurrences within the
southern California region, including seismic events aong the San Andreas Fault. In
addition, Metropolitan is working with the State to implement a comprehensive
improvement plan to address catastrophic occurrences that could occur outside of the
Southern California region, such as a maximum probable seismic event in the Delta that
would cause levee fallure and disruption of SWP deliveries. For greater detail on
Metropolitan’s planned responses to catastrophic interruption, please refer to
Metropolitan’s RUWMP.

Water Emergency Response Organization of Orange County

In 1983, the Orange County water community identified a need to develop a plan on how
agencies would respond effectively to disasters impacting the regional water distribution
system. The collective efforts of these agencies resulted in the formation of the Water
Emergency Response Organization of Orange County (WEROC) to coordinate
emergency response on behalf of all Orange County water and wastewater agencies,
develop an emergency plan to respond to disasters, and conduct disaster training
exercises for the Orange County water community. WEROC was established with the
creation of an indemnification agreement between its member agencies to protect each
other against civil liabilities and to facilitate the exchange of resources. WEROC is
unique in its ability to provide a single point of contact for representation of all water and
wastewater utilities in Orange County during a disaster. This representation is to the
county, state, and federal disaster coordination agencies. Within the Orange County
Operational Area, WEROC is the recognized contact for emergency response for the
water community.

Yorba Linda Water District

AsaCadlforniajurisdiction, YLWD could experience a catastrophic interruption in water
supply as a result of aregional power outage, earthquake, terrorism, or other event. A

Yorba Linda Water District
2010 Urban Water Management Plan 5-10




Section 5
Water Supplies Contingency Plan

successful recovery plan is dependent upon an in-depth understanding of the vulnerability
of each source of supply, deivery system, and distribution system to potential
catastrophes. Possible catastrophes are listed in Table 5-4 and preparation actions being
taken to reduce the severity of each event are discussed below.

Regional Power Outage — The operation of YLWD’s groundwater wells and booster
pump stations is dependent on the energy source. Backup sources of energy such as
propane tanks, emergency generators, and natural gas supplies, are available at many of
YLWD’s facilities. These adternative energy sources improve the reliability of YLWD’s
water supply. Additionally, the existence of multiple wells within YLWD’s facilities
creates redundancy and reduces the likelihood that all wells will be out of service
simultaneously.

Earthquake — The YLWD has implemented seismic criteria (e.g., seismically actuated
valves, flexible piping, etc.) into the design of new reservoirs as the standard since 1997.
In addition, flexible piping is used for the gas lines providing power to booster pumps
and well sites.

Y LWD has developed a comprehensive Emergency Response Plan to address the specific
responses to earthquakes, damage assessments, evacuations, and major line breaks. The
Emergency Response Plan aso identifies agency and mutual aid contacts to help restore
YLWD’s critical water system infrastructure.

Terrorism — To address a terrorist act, YLWD has completed an extensive Security
Vulnerability Assessment according the Sandia National Laboratories Risk Assessment
Methodology for Water Systems (RAM-WSM). As part of this project, YLWD
prioritized criteria, prioritized facilities, characterized high priority facilities, developed
threat scenarios based upon threat assessment methodologies, and used a Scenario-Based
Assessment approach to develop recommendations in the form of prioritized lists of
security countermeasures. YLWD is currently implementing these recommendations;
however, due to the security sensitive nature of the information these recommendations
are not included in this Urban Water Management Plan.

Yorba Linda Water District
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5.5.

Table 5-4: Preparation Actions for Catastrophe

Possible Catastrophe

Preparation Actions

Regional Power Outage

Backup sources of energy, redundancy
created through multiple wells within
YLWD’s facilities.

Implementation of seismic criteria into
the design of new reservoirs, flexible

Earthquake

piping for gas lines, comprehensive
Emergency Response Plan

Terrorist Act which Interrupts Service

Implementation of security
countermeasures based on
recommendations from a Security
Vulnerability Assessment

Prohibitions, Penalties and Consumption Reduction

Methods

The Water Conservation Ordinance No. 09-01 lists water conservation requirements
which take effect upon implementation by the Board of Directors. These prohibitions
promote the efficient use of water, reduce or eliminate water waste, complement
YLWD’s Water Quality regulations and urban runoff reduction efforts, and enable
implementation of the YLWD’s Water Shortage Contingency Measures. Prohibitions
include, but are not limited to, restrictions on outdoor watering, washing of vehicles, food
preparation establishments, repairing of leaks and other malfunctions, swimming pools,
decorative water features, construction activities, and water service provisions which can
be found in Table 5-5.

Table 5-5: Mandatory Prohibitions

Examples of Prohibitions

Stage When Prohibition Becomes
Mandatory

Watering any vegetated area is limited to fifteen
(15) minutes per station per day and is prohibited
between the hours of 9:00 am and 6:00 pm except
by use of low flow landscape irrigation systems.

Year Round

Watering of any vegetated area is prohibited when
it is currently raining or there is a forecasted chance
of rain of fifty percent (50%) or higher.

Year Round

Watering any vegetated area in a manner that
causes or allows excessive water flow or runoff onto
an adjoining sidewalk, driveway, street, alley,
gutter, or ditch is prohibited.

Year Round

Washing down hard or paved surfaces is prohibited

Year Round

Yorba Linda Water District
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Examples of Prohibitions

Stage When Prohibition Becomes

Mandatory

except when necessary to alleviate safety or
sanitary hazards and then only by use of a handheld
container, low volume high-pressure water recycling
cleaning machine, or a low volume high-pressure
water broom.

Leaks, breaks, and other malfunctions should have
been discovered and corrected no more than three
(3) days of receiving notice from the YLWD

Year Round

Operating a water fountain or other decorative
water feature that does not use re-circulated water
is prohibited.

Year Round

Using water to wash or clean a vehicle is prohibited
except by use of a hand held container, hand held
hose equipped with an automatic shutoff device, or
at a commercial car washing facility.

Year Round

Eating or drinking establishments are prohibited
from providing drinking water to any person unless
expressly requested.

Year Round

Commercial lodging establishments must provide
customers the option of not having towels and linen
laundered daily.

Year Round

Installation of single pass cooling systems is
prohibited in buildings requesting new water
service.

Year Round

Installation of non-re-circulating water systems is
prohibited in new commercial laundry systems.

Year Round

Food preparation establishments are prohibited
from using non-water conserving dish wash spray
valves.

Year Round

All new commercial conveyor car wash systems
must have installed operational re-circulating water
systems, or must have secured a waiver from the
YLWD.

Year Round

Watering of any vegetated area is limited to three
(3) days per week. Landscape irrigation systems that
exclusively use low flow drip irrigation and weather
based controllers or rotor stream controllers are
exempt.

Stage 1

Watering of any vegetated area is limited to two (2)
days per week in the months of November through
March. Landscape irrigation systems that exclusively
use low flow drip irrigation and weather based
controllers or rotor stream controllers are exempt.

Stage 2

Leaks, breaks, and other malfunctions should have

Stage 2

Yorba Linda Water District
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Examples of Prohibitions

Stage When Prohibition Becomes
Mandatory

been discovered and corrected no more than two
(2) days of receiving notice from the YLWD

Watering of any vegetated area is limited to one (1)
day per week in the months of November through
March. Landscape irrigation systems that exclusively
use low flow drip irrigation and weather based
controllers or rotor stream controllers are exempt.

Stage 3

Refilling of more than one foot and initial filling of
residential swimming pools or outdoor spas is
prohibited.

Stage 3

Watering of any vegetated area with potable water
is prohibited except for maintenance of vegetation,
maintenance of existing landscape for fire
protection, maintenance of existing landscape for
soil erosion control, and actively irrigated
environmental mitigation projects.

Stage 4

Leaks, breaks, and other malfunctions should have
been discovered and corrected no more than one
(1) days of receiving notice from the YLWD

Stage 4

No new water service will be provided and no new
meters will be provided, except as is necessary to
protect the public health, safety, and welfare.

Stage 4

Consumption Reduction Methods

Methods to reduce the use of potable water exist in al Water Shortage Levels which are
expected to reduce consumption up to 40 percent or more and are listed in Table 5-6.

Table 5-6: Consumption Reduction Methods

Stage When Proiected
Consumption Reduction Methods Method Takes ! .
Reduction (%)
Effect
Stage 1 Conservation Measures 1 0-10%
Stage 2 Conservation Measures 2 0-20%
Stage 3 Conservation Measures 3 0-35%
Stage 4 Conservation Measures 4 >40%
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Penalties for Excessive Use

Any customer who violates provisions of the Water Conservation Ordinance by either
excess use of water or by specific violation of one or more of the applicable water use
restrictions for a particular mandatory conservation stage may be cited by the YLWD and
may be subject to written notices, surcharges, fines, flow restrictions, service
disconnection, and/or service termination which are detailed in Table 5-7.

Table 5-7: Action and Penalties

Stage When Penalty

Action and Penalties Takes Effect

Door hanger and Notice of First
Violation

Penalty not to exceed one hundred
dollars (5100), door hanger, and Notice | Second Violation
of Second Violation

Penalty not to exceed two hundred and
fifty dollars ($250), door hanger, Notice | Third Violation
of Third Violation

Penalty not to exceed five hundred
dollars ($500), door hanger, Notice of

First Violation

Fourth and Subsequent

o Violations
Fourth and Subsequent Violations
Possible Installation of Water Flow Second and Subsequent
Restrictor Device Violations

Subsequent Violations
after Water Flow
Restrictor Device
installation

Possible disconnection of Water Service

5.6. Impacts to Revenue

In the event that a decrease in water supply occurs for an extended period of time,
YLWD could face a potential loss requiring the water enterprise to draw from any
reserves and al so re—examine the revenue stream in order to balance the budget. It is thus
important to consider possible measures to overcome revenue and expenditure impacts,
which arelisted in Tables 5-8 and 5-9.

Rate Adjustment — Should YLWD experience a significant decrease in water supplies for
an extended period of time, the Board of Directors would consider a water rate increase
or water fee surcharge to cover any revenue shortfall due to water shortages or
conservation measures.
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Water Fund Balance — YLWD maintains a Water Fund Balance that can be drawn upon
for minor revenue shortfalls that need to be addressed immediately from decreased water
supplies. The Board of Directors would consider a rate increase to restore this fund for
future unexpected emergency situations.

Bonds — YLWD maintains a high bond rating in order to secure bonds for unexpected
facility replacements and repairs.

Table 5-8: Proposed Measures to Overcome Revenue Impacts

Name of Measures
Rate Adjustment
Water Fund Balance
Bonds

Capital Improvements Program — The YLWD is committed to increasing its ability to
produce groundwater from the Orange County Groundwater Basin by means of
improvements to its water well system. These improvements can improve local reliability
and reduce Y LWD dependency on more expensive water purchased from MWDOC.

Table 5-9: Proposed Measures to Overcome Expenditure Impacts

Name of Measures

Capital Improvements Program

5.7. Reduction Measuring Mechanism
Methods to reductions in water use are detailed below and listed in Table 5-10.

Production Meter Readings — YLWD has meters on al wells that provide access to daily
water use readings. An anaysis of the daily production meter readings will provide
values for actua reductionsin water use.

Imported Water Metering — YLWD has meters on all imported water connections that
provide access to readings of daily quantities of imported water.

Residential Water Metering and Site Monitoring — During stages of mandatory
conservation, YLWD will conduct monthly residential meter readings and site
monitoring, as necessary. Site monitoring will be prioritized based upon the amount of
water consumed. For those customers not in compliance with the mandatory
conservation, YLWD can manualy shut-off the connection until compliance is
confirmed.
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MWDOC Water Use Monthly Reports — MWDOC will provide each member agency
with water use monthly reports that will compare each member agency’s current
cumulative retail usage to their allocation baseline. MWDOC will also provide quarterly
reports on it cumulative retail usage versus its allocation baseline.

Table 5-10: Water Use Monitoring Mechanisms

Mecharemelo SIS |y ot apctd
Production Meter Readings Volume of water use

Imported Water Metering Volume of water use
Residential water Metering and
Site Monitoring Volume of water use

MWDOC Water Use Monthly Comparison of cumulative retail usage to
Reports allocation baseline.
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6. Recycled Water

6.1. Agency Coordination

YLWD does not own or operate wastewater treatment facilities; it sends all collected
wastewater to OCSD for treatment and disposal. YLWD relies on the Orange County
Groundwater Basin for half of its water supply. As manager of the Basin, OCWD strives
to maintain 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 jointly
constructed two water recycling projects, described below:

OCWD Green Acres Project

The Green Acres Project (GAP) provides recycled water for landscape irrigation at parks,
schools and golf courses aswell as for industrial uses, such as carpet dyeing.

GAP provides an alternate source of water to the cities of Fountain Valley, Huntington
Beach, Newport Beach, Santa 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 dyeing. Due to a growing demand for water
in Orange County, it is sensible that recycled water be used whenever possible for
irrigation and industrial uses to supplement potable water supplies. 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 and purifies it to a level that meets state
and federa drinking water standards. It uses a three-step process that includes
microfiltration, reverse osmosis, and ultraviolet light and hydrogen peroxide advanced
oxidation treatment. The finished water is then injected into the ground to provide
seawater barrier and percolated into deep aquifers where it eventually becomes part of
Orange County’ s drinking water supply.

The design and construction of the GWRS was a project jointly-funded 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 locally-controlled, drought-proof and
reliable supply of high-quality water in an environmentally sensitive and economical
manner.

Yorba Linda Water District
2010 Urban Water Management Plan 6-1




Section 6
Recycled Water

The first step, Microfiltration (MF), is a separation process that uses polypropylene
hollow fibers, similar to straws, with tiny holes in the sides that are 0.2 micron in
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 step, Reverse osmosis (RO), membranes are made of semi-permeable
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 is near-distilled-
quality water so pure that minerals have to be added back in to stabilize the water. RO
has been successfully used by OCWD since the mid-1970s to purify highly-treated
wastewater for its seawater intrusion barrier at its Water Factory 21 (WF-21) from 1975-
2004.

In the third step, water is exposed to high-intensity 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 N-Nitrosodimethylamine (NDMA) and 1-4 Dioxane, which have to be
removed to the partsper-trillion level. UV with H202 is an effective
disinfection/advanced oxidation process that keeps these compounds from reaching
drinking water supplies.

The GWRS has a current production capacity of 70 MGD, and a total production of 23.5
billion gallons per year. Once the water has been treated with the three-step process at the
GWRS as described above, approximately 35 MGD of GWRS water is pumped into
injection wells where it serves as a seawater intrusion barrier. Another 35 MGD is
pumped to recharge basins in the City of Anaheim, where GWRS water filters through
sand and gravel to replenish the deep aquifers of north and central Orange County’s
groundwater basin. At this time, OCWD has designed Phase 2 of the expansion, which
will 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 118 MGD of water will be produced.

Table 6-1 lists participating agencies in developing the recycled water section.

Table 6-1: Participating Agencies

Participating Agencies Participated
Water Agencies YLWD

Wastewater Agencies 0OCsSD

Groundwater Agencies OCwWD
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6.2. Wastewater Description and Disposal

Within its political boundary, YLWD owns and maintains nearly 150 miles of various
diameter sewer pipes and one sewer lift station. This area serves about 11,786 single
family, commercial, industrial and public school accounts, and 1,240 multiple dwelling
units (condominiums, mobile homes, and apartments) for atotal of about 13,206 services.

Outside of its political boundary, YLWD also owns and maintains approximately 18
miles of sewer system in the “Locke Ranch” area. Here, there are about 1,565 single
family, commercial, industrial and public school sewer connections. These customers
receive their water service from the Golden State Water Company and pay for sewer
service on their property tax bills.

Wastewater is collected within YLWD and delivered to the Orange County Sanitation
District (OCSD) trunk sewer system. Wastewater flows by gravity to OCSD’s
Reclamation Plant No. 1, which is located in the City of Fountain Valley, about 4 miles
northeast of the ocean and adjacent to the Santa Ana River. The plant provides advanced
primary and secondary treatment and supplies secondary-treated water to OCWD which
further treats and distributes the water for various uses, including groundwater recharge,
and operation of ocean water intrusion barrier system.

Table 6-2 summarizes OCSD past, current, and projected wastewater volumes collected
and treated, as well as the quantity of wastewater treated to recycled water standards for
treatment plants within OCSD’ s service area. Table 6-3 summarizes the disposal method,
and treatment level of discharge volumes.

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

Fiscal Year Ending

Type of Wastewater
2005 2010 2015 2020 2025 2030 | 2035-opt

Wastewater
Collected & Treated
in OCSD Service
Area

273,017 | 232,348 | 302,400 | 312,704 | 321,104 | 329,392 | 333,536

Volume that Meets
Recycled Water 12,156 75,000 | 105,000 | 105,000 | 105,000 | 105,000 | 105,000
Standards
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Table 6-3: Disposal of Wastewater (Non-Recycled) (AFY)

Fiscal Year Ending
Treatment

Method of Disposal Level 2035-

2010 2015 2020 2025 2030
opt

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

6.3. Current Recycled Water Uses

There are no existing recycled water treatment facilities in or around YLWD. The
Orange County Water District produces Title 22 recycled water in Fountain Valley for
the purpose of direct reuse (i.e. recycled water for irrigation of golf courses, parks, street
medians, agricultural, etc.), groundwater recharge and ocean water intrusion barrier.
There are no plans for this recycled water to be used for other purposes within the YLWD
service area.

6.4. Potential Recycled Water Uses

YLWD is completing a Water Recycling Facilities Planning Study (WRFPS) which will
investigate construction of a new 5 MGD water recycling facility. The water recycling
facilities plan will investigate the diversion of raw wastewater from existing trunk sewer
pipelines within YLWD into a new water recycling facility (i.e. scalping plant) to
produce Title 22 recycled water within YLWD. YLWD has severa sewer pipelines that
have enough flow to supply a small water recycling facility.

The WRFPS will evaluate the cost to treat, distribute and operate a water recycling
facility and distribution system to supply specific customers. Water quality restrictions
may require additional treatment for certain types of use and will be evaluated as part of
the WRFPS. The WRFPS will evaluate the water quality requirements of existing
customers and will determine if the water recycling facility can meet or exceed those
water quality requirements.

The WRFPS will determine effectiveness of afuture 5 MGD Wastewater Treatment Plant
within YLWD’s service area. The WRFPS should be completed by Spring 2011, and if
the project is feasible a target completion date of 2014 is forecasted. YLWD has located
two source points for collection of about 3 MGD of wastewater for the feasibility study.

6.4.1. Direct Non-Potable Reuse

YLWD currently does not have the potential for direct non-potable reuse within its
service area but is conducting a WRFPS to investigate the opportunities for a water
recycling facility.
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6.4.2. Indirect Potable Reuse

YLWD benefits indirectly from the replenishment of the Orange County groundwater
basin using GWRS water that meets state and federal drinking water standards for
potable reuse.

6.5. Optimization Plan

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

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

To determine if a recycled water project is cost-effective, 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 comparison to
alternative water supply options.

YLWD is currently conducting a WRFPS to determine feasibility of a future 5 MGD
Wastewater Treatment Plant within the service area. Study should be completed by
spring 2011.
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7. Future Water Supply Projects and Programs

7.1. Water Management Tools

Resource optimization such as desalination to reduce the need for imported water is led
by the regional agenciesin 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,
YLWD can meet projected demands with existing facilities and distribution system.

7.2. Transfer or Exchange Opportunities

Localy, YLWD has ten interconnections with its neighboring agencies. These
interconnections allow the sharing of supplies during short term emergency situations or
during planned shutdowns of the major import systems.

YLWD relies on the efforts of Metropolitan as well as MWDOC to pursue transfer or
exchange opportunities.

7.3. Planned Water Supply Projects and Programs

Possible future sources of water supply include additional groundwater production and
recycled water. YLWD has dready started to develop some facilities that will provide
additional groundwater. The following subsections describe additional actions YLWD
has taken towards investigating additional sources of supply, as well as regional issues
that may impact future supplies of groundwater.

During the past 20 years, YLWD has investigated several new groundwater well options
to increase the supply of groundwater available for YLWD’s system. YLWD is currently
in the design process of adding a new well (Well 20) that will have a pumping capacity of
3,000 gpm. It will provide 2,900 AFY of groundwater supply and is scheduled to be
completed by the end of 2011. YLWD is aso investigating additional potential well sites
(West Wellfield Project) that would provide approximately 5,000 AFY of groundwater
supply east of Tustin Avenue. On site well optimization for existing wells in the system
will provide up to 1,000 AFY of supply that is scheduled to be completed by end of 2011.
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Recycled Water Study

YLWD is completing a Study that will investigate construction of a new water recycling
facility. The Recycled Water Facilities Planning Study will determine feasibility of a
future 5 MGD Wastewater Treatment Plant within YLWD’s service area. More info on
this study can be found in Section 6.

Table 7-1: Specific Planned Water Supply Projects and Programs

Normal- Single-
Projected Projected Year Dry Multiple- | Multiple- | Multiple-
Project Name Start Completion Supply Year Dry-.Year Dry-.Year Dry-.Year
Date to . 1 Yield 2 Yield 3 Yield
Date Agency Yield
(AF) (AF) (AF) (AF) (AF)
Well 20 2011 2011 2,900 2,900 2,900 2,900 2,900
West Wellfield Project 2011 2015 5,000 5,000 5,000 5,000 5,000
Well Optimization 2010 2011 1,000 1,000 1,000 1,000 1,000

7.4. Desalination Opportunities

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

MWDOC is studying the feasibility of ocean desalination on behalf of its member
agencies, but implementation of large-scale seawater desdlination plants faces
considerable challenges. These challenges include high capital and operation 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. Identifying 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 aso assisting its member agencies in joint development of legidative
strategies to seek funding in the form of grants and/or loans, and 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
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being observed to gain insights into seawater desalination implementation and cost
iSsues.

YLWD has not, on its own, attempted to investigate seawater desalination due to
economic and physical impediments.

In Orange County, there are three proposed ocean desalination projects that could serve
MWDOC and its member agencies with additiona water supply. These are the
Huntington Beach Seawater Desalination Project, the South Orange Coastal Desalination
Project, and the Camp Pendleton Seawater Desalination Project.

Table 7-2: Opportunities for Desalinated Water

Sources of Water Check if Yes
Ocean Water X
Brackish Ocean Water X

Brackish Groundwater

7.4.1. Groundwater
There are currently no brackish groundwater opportunities within YLWD’ s service area.

7.4.2. Ocean Water

Huntington Beach Seawater Desalination Project — Poseidon Resources LLC
(Poseidon), a private company, has proposed development of the Huntington Beach
Seawater Desalination Project to be located adjacent to the AES Generation Power Plant
in the City of Huntington Beach along Pacific Coast Highway and Newland Street. The
proposed project would produce up to 50 MGD (56,000 AFY) of drinking water and
would distribute water to coastal and south Orange County to provide approximately 8%
of Orange County’s water supply needs. The project supplies would be distributed to
participating agencies through 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 exchanges with agencies with no direct connection to facilities
associated with the Project.

Poseidon had received non-binding Letters of Intent (LOI) from the Municipal Water
District of Orange County and 17 retall water agencies to purchase a total of
approximately 72 MGD (80,640 AFY) of Project supplies.
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The Project has received specific approvals from the Huntington Beach City Council,
including the Coastal Development Permit, Tentative Parcel Map, Subsequent
Environmental Impact Report and Conditional Use Permit, which collectively provided
for the long-term operation of the desalination facility.

In addition to final agreements with the participating agencies, the Project till needs
approvals from the State Lands Commission and the California Coasta Commission
before Poseidon can commence construction of the desalination facility in Huntington
Beach. 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 Project — MWDOC is proposing a desalination
project jointly 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 would be located adjacent to the San Juan Creek in Dana Point
just east of the transition road from PCH to the I-5. The project would provide 15 MGD
(16,000 AFY) of drinking water, up to 30% of the potable water supply of the local
participating agencies.

Phase 1 consists of drilling 4 test borings and installing monitoring 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 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 full-scale project description and
Environmental Impact Report (EIR) will be developed. If EIR is adopted and necessary
permits are approved, project could be operational by 2016.

Camp Pendleton Seawater Desalination Project— San Diego County Water Authority
(SDCWA) is proposing a desalination project jointly with Metropolitan to be located at
Camp Pendleton Marine Corps Base adjacent to the Santa Margarita River. The initid
project would be a50 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 feasibility study stage and is conducting geological surveys
to study the effect on ocean life and examining routes to bring desalinated water to
SDCWA'’s ddivery system. MWDOC and south Orange County agencies 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, YLWD worked closely with other entities such as MWDOC to
develop and update this planning document. YLWD aso encouraged public involvement
through the holding of a public hearing during which participants learned and asked
guestions about their water supply.

This section provides the information required in Article 3 of the Water Code related to
adoption and implementation of the UWMP. Table 8-1 summarizes external coordination
and outreach activities carried out by YLWD and their corresponding dates. The UWMP
checklist to confirm compliance with the Water Code is provided in Appendix A.

Table 8-1: External Coordination and Outreach

External Coordination and Outreach Date Reference
. . . April 28,2011 & .

Encouraged public involvement (Public Hearing) May 5, 2011 Appendix F
Notified city or county within supplier’s service
area that water supplier is preparing an updated March 11, 2011 Appendix E
UWMP (at least 60 days prior to public hearing)
Held public hearing May 12, 2011 Appendix F
Adopted UWMP May 12, 2011 Appendix G

Submitted UWMP to DWR (no later than 30 days

after adoption) June 12, 2011

Submitted UWMP to the California State Library
and city or county within the supplier’s service area | June 12,2011
(no later than 30 days after adoption)

Made UWMP available for public review (no later

than 30 days after filing with DWR) July 12,2011

This UWMP was adopted by the Board of Directors on May 12, 2011. A copy of the
adopted resolution is provided in Appendix G.

A change from the 2004 legislative session to the 2009 legislative session required
YLWD to notify any city or county within its service area at least 60 days prior to the
public hearing. YLWD sent a Letter of Notification to the County of Orange, cities of
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Yorba Linda, Anaheim, Brea, and Placentiaon March 11, 2011 that it isin the process of
preparing an updated UWMP (Appendix E).

8.2. Public Participation

YLWD encouraged community and public interest involvement in the plan update
through a public hearing and inspection of the draft document. Public hearing
notifications were published in local newspapers. 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 YLWD’s plans for providing a reliable, safe, high-quality water
supply. Copies of the draft plan were made available for public inspection at the City
Clerk’sin each City served.

8.3. Agency Coordination

All of YLWD’swater supply planning relates to the policies, rules, and regulations of its
regiona and loca water providers. YLWD is dependent on imported water from
Metropolitan through MWDOC, its regional wholesaler. YLWD is aso dependent on
groundwater from OCWD, the agency which manages the Orange County Groundwater
Basin. As such, YLWD involved with these water providers in the development of its
2010 UWMP at various levels of contribution as summarized in Table 8-2.
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Table 8-2: Coordination with Appropriate Agencies

Participated Attended | Contacted sent St.ent Not
. Commented . Copy of | Notice of
in Plan Public for . Involved/No
Development on Draft Meetings | Assistance Draft Intention Information
P & Plan to Adopt
C.lty of Yorba X X X
Linda
Metropolitan X
GSWC X
MWDOC X X X
City of Brea X
City of X
Anaheim
City of
. X
Placentia
County of
X
Orange

As a member agency of MWDOC, MWDOC provided assistance to YLWD’s 2010
UWMP development by providing much of the data and analysis such as, population
projections, demand projections, and SBx7-7 modeling. YLWD’s UWMP was devel oped
in collaboration with MWDOC'’s 2010 RUWMP 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 OCWD-managed Orange
County Groundwater Basin, YLWD coordinated the preparation of this 2010 UWMP
with OCWD. OCWD provided projections of the amount of groundwater YLWD is
allowed to extract in the 25-year planning horizon. In addition, information from
OCWD’s 2009 Groundwater Management Plan and 2008-2009 Engineer’s Report were
incorporated in this document where relevant.

As part of the planning and coordination for the UWMP, YLWD coordinated with
neighboring cities and water agencies to ensure accurate projections including City of
Yorba Linda, City of Brea, City of Anaheim, City of Placentia, County of Orange, and
GSWC.

Yorba Linda Water District

2010 Urban Water Management Plan 8-3




Section 8
UWMP Adoption Process

8.4. UWMP Submittal

8.4.1. Review of Implementation of 2005 UWMP

As required by California Water Code, YLWD summarizes the implementation of the
Water Conservation 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

YLWD recognizes the importance of water conservation and has made water use
efficiency an integral part of water use planning. YLWD is not a California Urban Water
Conservation Council (CUWCC) signatory; however, it is currently implementing all 14
DMMs described in the Act. DMMs as defined by the Act correspond to the CUWCC's
Best Management Practices (BMPs). For YLWD’s specific achievements in the area of
conservation, please see Section 4 of this Plan.

8.4.2. Filing of 2010 UWMP

The Board of Directors reviewed the Final Draft Plan on May 12, 2011. The five-member
Board of Directors approved the 2010 UWMP on May 12, 2011. See Appendix G for the
resolution approving the Plan.

By June 12, 2011, YLWD’s Adopted 2010 UWMP was filed with DWR, California State
Library, County of Orange, and citieswithin YLWD’s service area.

Yorba Linda Water District
2010 Urban Water Management Plan 8-4




Appendices

A. Urban Water Management Plan Checklist

Orange County Water District Groundwater Management Plan 2009 Update
Calculation of Dry Year Demands

Ordinance No. 09-01, No. 6160, No. 2009-938

60 Day Notification Letters

Public Hearing Notice

®TMmMo O W

Copy of Plan Adoption



Appendix A

Urban Water Management Plan Checklist



Urban Water Management Plan checklist,

organized by subject

No.

UWMP requirement a

Calif. Water
Code reference  Additional clarification

UWMP location

PLAN PREPARATION

4

Coordinate the preparation of its plan with other appropriate agencies in
the area, including other water suppliers that share a common source,
water management agencies, and relevant public agencies, to the extent
practicable.

10620(d)(2)

Section 8.3

Notify, at least 60 days prior to the public hearing on the plan required by
Section 10642, any city or county within which the supplier provides water
that the urban water supplier will be reviewing the plan and considering
amendments or changes to the plan. Any city or county receiving the
notice may be consulted and provide comments.

10621(b)

Appendix E

Provide supporting documentation that the UWMP or any amendments to,
or changes in, have been adopted as described in Section 10640 et seq.

10621(c)

Section 8.4

54

Provide supporting documentation that the urban water management plan
has been or will be provided to any city or county within which it provides
water, no later than 60 days after the submission of this urban water
management plan.

10635(b)

Section 8.4

55

Provide supporting documentation that the water supplier has encouraged
active involvement of diverse social, cultural, and economic elements of
the population within the service area prior to and during the preparation
of the plan.

10642

Section 8.2

56

Provide supporting documentation that the urban water supplier made the
plan available for public inspection and held a public hearing about the
plan. For public agencies, the hearing notice is to be provided pursuant to
Section 6066 of the Government Code. The water supplier is to provide
the time and place of the hearing to any city or county within which the
supplier provides water. Privately-owned water suppliers shall provide an
equivalent notice within its service area.

10642

Appendix F

57

Provide supporting documentation that the plan has been adopted as
prepared or modified.

10642

Appendix G

58

Provide supporting documentation as to how the water supplier plans to
implement its plan.

10643

Section 8.4




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
Appendix B

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

47

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
Section 4

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(j) 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

The Orange County Water District (OCWD) is a special district formed in
1933 by an act of the California Legislature. The District manages the
groundwater basin that underlies north and central Orange County. Water
produced from the basin is the primary water supply for approximately 2.5
million residents living within 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 ALY SEILE

GWR System began operation in 2008.

Reliable, local water supplies available for barrier

Seee LR (il e Ol 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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the depth of the “principal” aquifer system, within which most of the groundwater
production occurs. Figure ES-4 schematically depicts the basin’s three aquifer systems,
with groundwater flowing from Yorba Linda to the coast.

FIGURE ES- 4
GROUNDWATER BASIN CROSS-SECTION
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Shallower aquifers exist above the principal aquifer system. Production from this
system, principally for industrial and agricultural uses, is typically about five percent of
total basin production. Deeper aquifers exist below the principal aquifer system, but
these zones have been found to contain colored water or are too deep to economically
construct production wells; few wells penetrate this system.

A vast amount of water is stored within the basin, although only a fraction of this amount
can be removed without causing physical damage such as seawater intrusion or the
potential for land subsidence.

Water Budget

OCWD developed a hydrologic budget in order to construct a Basin Model and to
evaluate basin production capacity and recharge requirements. The hydrologic budget
guantifies the amount of basin recharge, groundwater production, and subsurface flows
along the coast and across the Orange/Los Angeles County line.

Calculation of Groundwater Elevation, Storage, and Accumulated Overdraft

Annual changes in the amount of groundwater stored in the basin are estimated using
groundwater elevation measurements and aquifer storage coefficients for the three
primary aquifer systems in the basin. This three-layer method involves measuring the
water levels throughout the basin at the end of each water year at nearly every
production and monitoring well in the basin. Water level measurements are contoured
and digitized into the Geographic Information System. Storage change volumes for
each of the three aquifer levels are determined and then totaled to provide a net annual
storage change for the basin.
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The District estimates that the basin can be operated on a short-term basis with a
maximum accumulated overdraft (storage reduction from full condition) of approximately
500,000 acre-feet (af) without causing irreversible seawater intrusion and land
subsidence. In 2007, OCWD developed a new methodology to calculate accumulated
overdraft and storage change. The need for this change was driven by the record-
setting wet year of 2004-05, which resulted in the basin approaching a near-full
condition. Analysis showed that the traditional method of cumulatively adding the annual
storage change each year contained considerable uncertainty. The updated approach is
based on a determination of the amount of groundwater in storage in each of the three
major aquifer systems.

Elevation Trends and Groundwater Model

Groundwater level profiles generally following the Santa Ana River in Orange County
are prepared to evaluate changes in the basin due to groundwater pumping and
OCWD recharge operations. Groundwater levels are managed within a safe basin
operating range to protect the long-term sustainability of the basin and to protect against
land subsidence.

The District has developed a comprehensive computer-based groundwater flow model.
Development of the model substantially improved the overall understanding of
processes and conditions in the basin. The model also allows analysis of how the basin
reacts to various theoretical pumping and recharge conditions. The model’s ability to
simulate known and projected future conditions will evolve and improve as new data
become available and updated simulations are completed.

ES-3  Groundwater Monitoring

For its size, the Orange County groundwater basin is one of the world’'s most
extensively monitored. The comprehensive monitoring program tracks dynamic basin
conditions including groundwater production, storage, elevations, and water quality.

OCWD'’s monitoring program has helped improve groundwater management throughout
the basin by:

e Establishing on an annual basis the appropriate level of groundwater production.

e Determining the extent of seawater intrusion and subsequently building
improvements to seawater barriers to prevent and reverse such intrusion.

e Discovering areas of groundwater contamination to protect public health and
beneficial use of groundwater, and to begin remediation efforts at an early stage.

e Assuring that the groundwater basin is managed in accordance with relevant
laws and regulations.

Collection and Management of Monitoring Data

Large-capacity well owners report monthly groundwater production for each of their
wells. OCWD operates its own groundwater monitoring network with a diverse cross-
section of well types and broad range of well depths and screened intervals. The type
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and number of wells in the basin wide monitoring program are shown in Table ES-2; the
distribution of wells is shown in Figure ES-5.

TABLE ES-2
DISTRIBUTION OF WELLS IN BASIN WIDE MONITORING PROGRAM

No. of Individual

Well Type No. of Wells Sample Points

Drinking Water Wells 228 228

Industrial And Irrigation wells 123 123

OCWD Monitoring Wells (excluding seawater monitoring) 254 728

OCWD Seawater Intrusion Monitoring Wells 93 244

Total 698 1323
FIGURE ES-5

PRODUCTION AND MONITORING WELL NETWORK
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In 2008, nearly 14,000 groundwater samples were collected and analyzed in order to
comply with state and federal regulations and to enable OCWD to monitor the water
quality of the basin. The number of water quality samples continues to increase in
response to new regulatory requirements and to gain a better understanding of the
basin. OCWD’s laboratory is state-certified to perform bacteriological, inorganic, and
organic analyses. State-certified contractor laboratories analyze radiological samples.

OCWD’s water quality monitoring program includes:

e Testing groundwater samples for more than 100 regulated and unregulated
chemicals at a specified monitoring frequency established by the U.S.
Environmental Protection Agency (EPA) and the California Department of Public
Health (CDPH) regulations.

e Monitoring and preventing the encroachment of seawater into fresh groundwater
zones along coastal Orange County.

e Assessing Santa Ana River water quality. Since the quality of the surface water
that is used to recharge the groundwater basin affects groundwater quality, a
routine monitoring program is maintained to continually assess ambient river
water quality. Water samples are collected each month from the river. The
District also monitors the quality of imported replenishment water and tests
selected monitoring wells to assess the water quality in areas where GWR
System water is being injected and recharged.

Data Management and Publication

Data collected in OCWD’s monitoring program are stored in the District’'s electronic
database, the Water Resources Management System (WRMS). WRMS contains
comprehensive well information, as well as information on subsurface geology,
groundwater modeling, and water quality. Data are used in calibrating the basin model,
evaluating the causes of seasonal groundwater fluctuations, and estimating changes in
basin storage throughout the year.

Regular District publications include the annual release of the Engineer’'s Report on
Groundwater Conditions, Water Supply and Basin Utilization; the Santa Ana River
Water Quality Monitoring Report; and the Groundwater Replenishment System
Operations Annual Report.

ES-4 Recharge Water Supply Management

OCWD operates recharge facilities to maximize groundwater recharge. Recharging
water into the basin through natural and artificial means is essential to support pumping
from the basin. The basin’s primary source of water for groundwater recharge is flow
from the Santa Ana River. OCWD diverts river flows into recharge basins located in and
adjacent to the Santa Ana River and its main Orange County tributary, Santiago Creek.
Other sources of recharge water include natural infiltration, recycled water, and
imported water.
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History of Recharge Operations

Active recharge of groundwater began in 1949, in response to increasing drawdown of
the basin and, consequently, the serious threat of seawater intrusion. In 1953, OCWD
began to make improvements in the Santa Ana River bed and areas adjacent to the
river to increase recharge capacity. Today the District owns and operates a network of
recharge facilities that cover 1,067 acres, as shown in Figure ES-6. The District has an
ongoing program to assess enhancements in the existing recharge facilities, evaluate
new recharge methods, and analyze potential new recharge facilities.

OCWD Recharge Facilities

Surface water from the Santa Ana River flows into Orange County through the Prado
Dam. The District is able to recharge essentially all non-storm flow in the Santa Ana
River that enters Orange County through Prado Dam. The dam was built and is
operated by the Army Corps of Engineers (ACOE) for flood control purposes.
Agreements between the ACOE and OCWD enable the dam to be operated for water
conservation purposes, such that the District is able to capture a portion of the storm
flows for groundwater recharge.

Water released at Prado Dam naturally flows downstream into Orange County and
percolates through the river's 300-400 foot-wide unlined channel bottom. Active
management of recharge begins at the intersection of the river and Imperial Highway in
the City of Anaheim. It is in the six-mile reach of the river below Imperial Highway and
areas adjacent to the river where many of the recharge basins are located. The
recharge facilities are grouped into four major components: the Main River System, the
Off-River System, the Deep Basin System, and the Burris Basin/Santiago System.

The Main River System consists of approximately 290 acres of the Santa Ana River
Channel. One of the District’'s main control facilities, the Imperial Inflatable Dam and
Bypass structure diverts Santa Ana River water flows from the Main River System into
the Off-River System. The Off-River System is a shallow, sandy bottom, 100- to 200-
foot wide channel that runs parallel to the Main River System; a levee separates these
two systems.

Water can be diverted from the Off-River System into the Deep Basin System. These
recharge basins range in depth from ten to sixty feet. Flows are regulated between
these basins to maximize recharge.

Water in the Santa Ana River can also be diverted at the Five Coves Inflatable Dam into
the Burris Basin/Santiago System. This system includes 373 acres of shallow and deep
recharge basins. The Santiago Pipeline allows water to be diverted from Burris Basin
into the Santiago Basins.

The Santiago Basins recharge water diverted from Burris Basin as well as flows from
Santiago Creek. The creek is a tributary of the Santa Ana River that extends from the
Santa Ana Mountains through the City of Orange to its confluence with the Santa Ana
River in the City of Santa Ana.
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FIGURE ES- 6
OCWD RECHARGE FACILITIES IN ANAHEIM AND ORANGE
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Sources of Recharge Water Supplies

In addition to Santa Ana River and Santiago Creek, other sources of recharge water
include natural recharge, imported water, and water purified by OCWD’s GWR System.
The GWR System (Figure ES-7) is a cooperative project with the OCSD that began
operating in 2008. Secondary-treated wastewater from OCSD undergoes treatment
consisting of microfiltration, reverse osmosis, and advanced oxidation with ultraviolet
light and hydrogen peroxide. The water purified through the GWR System is injected
into the groundwater basin near the coast to maintain a barrier preventing seawater
intrusion and provides an additional supply of water for recharge operations.

FIGURE ES-7
GROUNDWATER REPLENISHMENT SYSTEM

ES-5 Groundwater Quality Management

OCWD conducts an extensive program aimed at protecting the quality of the water in
the basin. These efforts include groundwater monitoring, participating in and supporting
regulatory programs, remediation projects, working with groundwater producers, and
providing technical assistance.

Groundwater Protection Policy

The District adopted a Groundwater Protection Policy in May 1987, in recognition of the
serious threat posed by groundwater contamination. This policy is described in Section
5 of the Plan.
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Salinity and Nitrate Management

Managing salinity, the amount of dissolved minerals in water, and nitrates are significant
water quality challenges in southern California. Elevated levels of nitrates pose a risk to
human health. High concentrations of salts can contaminate groundwater supplies,
constrain implementation of water recycling projects, and cause other negative
economic impacts such as the need for increased water treatment by residential,
industrial and commercial users.

Sources of salinity in water used to recharge the groundwater basin include Santa Ana
River water, imported water, shallow groundwater within Orange County, seawater
migrating into the basin, precipitation, and legacy contamination from historical
agricultural operations. Water treatment plants, also referred to as desalters, have been
built in Riverside and San Bernardino Counties to reduce salinity levels in water
supplies. Within Orange County, desalters in Tustin and Irvine are reducing salinity
levels in the groundwater basin. The GWR System provides a dependable supply of low
salinity water that is expected to reduce the basin salt imbalance by approximately
47,000 tonsl/year.

Nitrates are one of the most common and widespread contaminants in groundwater
supplies. Elevated levels of nitrates in soil and water supplies originate from fertilizer
use, animal feedlots and wastewater disposal systems. OCWD conducts an extensive
program to protect the basin from nitrate contamination, including operating 450 acres
of wetlands in the Prado Basin (Figure ES-8) to naturally remove nitrate before the
water enters the District’s recharge facilities.

FIGURE ES-8
PrADO WETLANDS
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Ninety-eight percent of the drinking water wells pumping from the Orange County
groundwater basin meet the nitrate drinking water standard. The two percent that do not
meet the nitrate standard are treated to reduce nitrate levels prior to being served to
customers.

The Irvine and Tustin desalters are in operation to remove salts and nitrate from
groundwater. The Irvine Desalter also addresses contamination from organic
compounds.

Synthetic Organic Contaminants

Ninety-five percent of the basin’s groundwater that is used for drinking water is pumped
from the main aquifer. Water from this aquifer continues to be of high quality. OCWD
routinely monitors potential contamination and is working to remediate some localized
contamination in the shallow aquifer.

One contaminant of concern is methyl tertiary butyl ether (MTBE), a chemical previously
added to gasoline. The District analyzes groundwater for MTBE and other fuel-related
contaminants. The District is implementing remediation efforts to address contamination
from volatile organic compounds (VOCs). Two particular projects are the North Basin
Groundwater Protection Project and the South Basin Groundwater Protection Project.
The North Basin Groundwater Protection Project is being constructed in Anaheim and
Fullerton to remove and contain groundwater contaminated with VOCs. The South
Basin Groundwater Protection Project is being designed to address VOC and
perchlorate contamination in the area of southeast Santa Ana/South Tustin and the
western portion of Irvine.

ES-6 Integrated Management of Production and Recharge

OCWD is internationally known for its unique, proactive, supply-side management
approach. This is a major factor that has enabled the District to develop one of the most
advanced and progressive groundwater management systems in the world. Growth in
demand for water supplies has challenged the District to augment recharge water
supplies, effectively manage demands on the basin, and balance the amount of total
recharge and total pumping to protect the basin.

Cooperative Efforts to Protect Water Supplies and Water Quality

OCWD participates in cooperative efforts with local, state, and federal regulatory
agencies and stakeholders within the District boundaries and in the Santa Ana River
Watershed. For example, the ACOE works cooperatively with OCWD to store water
behind Prado Dam and to release flows at rates that allow for the maximum capture of
water for recharge operations. Other cooperative efforts include natural resource
conservation efforts in the Prado Basin and participating in working groups and task
forces with stakeholders throughout the watershed.

Water Supplies

OCWD provides access to basin supplies at a uniform cost to all entities without regard
to the length of time they have been producing from the basin. The District's programs
include operating the groundwater recharge basins, increasing supplies of recycled
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water available for groundwater recharge, producing recycled water for irrigation and
other non-potable uses, participating in water conservation efforts, and working with the
Municipal Water District of Orange County (MWDOC) in developing and conducting
other supply augmentation projects and strategies.

Water Demand

Numerous factors influence water demands such as population growth, economic
conditions, conservation programs, and hydrologic conditions. Estimates of future
demands are therefore subject to some uncertainty and are updated on a regular basis.

Total water demand within the District's boundary for water year 2007-08 (July 1-
June 30) was 480,000 af. Total demand is met with a combination of groundwater,
imported potable water, local surface water, and recycled water used for irrigation and
industrial purposes. Figure ES-9 shows historical total District water demands from
1984 to the present. Estimating water demands is necessary for the planning of future
water supply project and programs.

FIGURE ES-9
HisTORICAL TOTAL DISTRICT WATER DEMANDS
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Basin Operating Range

Total pumping from the basin is managed through a process that uses financial
incentives to encourage groundwater producers to pump an aggregate amount of water
that is sustainable without harming the basin. The process that determines a
sustainable level of pumping considers the basin’s safe operating range and the amount
of recharge water available to the District. The basin operating range refers to the upper
and lower levels of groundwater storage in the basin that can be reached without
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causing negative impacts. Each year the District estimates the level of storage for the
following year.

Integrated Management of Recharge and Production

Over the long term, the basin must be maintained in an approximate balance to ensure
the long term viability of the water supply. In one particular year, water withdrawals may
exceed water recharged as long as over the course of a number of years this is
balanced by years where water recharged exceeds withdrawals. Levels of basin
production and water recharged since water year 1991-92 are shown in Figure ES-10.
The primary mechanism used by OCWD to manage pumping is the Basin Production
Percentage (BPP). The BPP is the percentage of each Producer’s total water supply
that comes from groundwater pumped from the basin. The BPP is set uniformly for all
Producers. Groundwater production at or below the BPP is assessed the
Replenishment Assessment. Pumping above the BPP is also assessed a Basin Equity
Assessment, which is calculated so that the cost of groundwater production is higher
than purchasing imported potable water. This serves to discourage production above
the BPP.

FIGURE ES-10
BASIN PRODUCTION AND RECHARGE SOURCES
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Drought Management

During a drought, flexibility to maintain pumping from the basin becomes increasingly
important. To the extent that the basin has water in storage that can be pumped out
during a drought, the basin provides a valuable water supply asset during drought
conditions. For the basin to serve as a safe, reliable supply, sufficient groundwater must
be stored before a drought occurs and the basin needs to be refilled after a period of
storage reduction occurs.

ES-7 Financial Management

The District has an excellent revenue base and a strong “AA+” financial rating. The
District also has the ability to issue additional long-term debt, if necessary, to develop
projects to increase the basin’s yield and protect water quality. The annual operating
budget for fiscal year 2008-09 was approximately $116.3 million.

OCWD maintains reserve funds to ensure financial integrity and to purchase
supplemental water when it becomes available for groundwater recharge. The District’s
primary sources of revenue include the Replenishment Assessment, Basin Equity
Assessment, property taxes, and other miscellaneous revenues such as rental fees on
District property.

The District’s programs to protect and increase the basin’s sustainable yield in a cost-
effective manner continue to evolve due to changes in the availability of recharge water
supplies. Below average rainfall over the past four years in the Santa Ana River
Watershed as well as other factors has reduced the availability of Santa Ana River
water. The availability of imported water supplies for groundwater recharge has also
changed significantly in the last few years. The occurrence of wet and dry periods, the
future availability and cost of imported water supplies for recharge, and changing water
management practices of agencies in the watershed will continue to affect the District’s
management of the basin.
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SECTION 1 intrRopucTion

1 INTRODUCTION

The Orange County Water District (OCWD) manages the Orange County
Groundwater Basin (the basin) in coastal Southern California This section
provides background information on the District and sets the framework for the
Groundwater Management Plan 2009 Update (Plan). The subsections below:

e Discuss the District’s formation, mission, and operating authorities.

e Trace changing conditions in the basin that are important to

development of the Plan.

e Describe the public participation component of the Plan.

e Discuss the Plan’s compliance with the California Water Code.

e Present basin management objectives that guide the District’s

management of the basin.

e Explain the District’s public education programs.

1.1 History of OCWD

The OCWD was formed by a special act of the California Legislature in 1933 to manage
the groundwater basin that underlies north and central Orange County. District
boundaries are shown in Figure 1-1. OCWD is not a water retailer and does not serve
water to the public; rather, the District manages the groundwater basin.

Figure 1-1

Orange County Water District Boundary

GROUNDWATER MANAGEMENT PLAN 2009 UPDATE

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 protects and
manages the quantity and quality of the
groundwater resource that meets
approximately 60 to 70 percent of the
water supply demand for a population of
over 2.5 million.

Since its founding, the District has
grown in area from 162,676 to 229,000
acres and has experienced an increase
in  population from  approximately
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120,000 to 2.5 million people. 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.

The District’'s powers, as defined in its enabling legislation by the State of California
(Water Code App 840-1, et seq., or the ‘OCWD Act’), include the following:

Within or outside the District to construct, purchase, lease or otherwise
acquire, and to operate and maintain necessary waterworks... to replenish
the undergroundwater basin within the district, or to augment and protect
the quality of the common water supplies of the district, ... (portions of
Section 2.5 of OCWD Act)

For the common benefit of the district and for the purpose of managing the
groundwater basin and managing, replenishing, regulating, and protecting
the groundwater supplies within the district to exercise the following
powers:

Provide for the conjunctive use of groundwater and surface water
resources within the district area.

Store water in undergroundwater basins or reservoirs within or
outside of the district. Regulate and control the storage of water
and the use of groundwater basin storage space in the groundwater
basin.

Purchase and import water into the district.

Transport, reclaim, purify, treat, inject, extract, or otherwise manage
and control water for the beneficial use of persons or property
within the district and to improve and protect the quality of the
groundwater supplies within the district. (Portions of Section 2.6 of
OCWD Act)

To provide for the protection and enhancement of the environment within
and outside the district in connection with the water activities of the district.
(Section 2.7 of OCWD Act)

These powers illustrate the range of activities the District is involved with in managing
the groundwater basin.

The Orange County Groundwater Basin was used by early settlers to supplement Santa
Ana River surface water. Adequate, dependable water supplies were always a
challenge for the residents of this semi-arid land. By 1900, conflicts over water supplies
were escalating. The county’s economic growth into an agricultural center was only one
source of the problem. The other source was upstream: Santa Ana River flows were
decreasing due to increased water use in the basins upstream of Orange County. San
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Bernardino, Riverside, and Orange Counties were dependent on the same water source
— the Santa Ana River in the Santa Ana River Watershed (shown in Figure 1-2).

FIGURE 1-2
SANTA ANA RIVER WATERSHED
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In the early 1900s, reduced river flows and lowering of the Orange County groundwater
table heightened conflicts between water users. Lower basin users initiated legal and
other efforts to secure rights to water supplies. In 1932, The Irvine Company filed suit
against upper basin users to protect its rights to river flows. Around the same time, the
Orange County Farm Bureau formed the Santa Ana Basin Water Rights Protective
Association to consider options to secure adequate supplies. This group developed a
series of proposals, one of which led to legislation that created the OCWD.

The Orange County Water District Act was passed by the state legislature on
June 4, 1933. The new District promptly joined The Irvine Company’s lawsuit and was
party to the 1942 settlement of that suit. The agreement limited the amount of river
water that could be used for recharge in the upper basin to ensure that Orange County
would have a share of Santa Ana River water.

Creation of the District and settlement of the lawsuit did not immediately solve the water
supply problems in Orange County. Throughout the 1930s to early 1950s, groundwater
pumping continued to exceed the rate of water recharged into the basin, a condition
referred to as “overdraft.” OCWD began looking for additional water supplies.

Efforts to bring more water into southern California were already underway. The
Metropolitan Water District of Southern California (Metropolitan), created in 1927, built
an aqueduct to transport and sell Colorado River water. Between 1949 and 1953,
OCWD purchased 28,000 acre feet per year (afy) of Metropolitan water for groundwater
recharge. However, these additional supplies were not enough to satisfy growing
demand; by 1954, groundwater levels fell an average of fifteen feet below sea level.
Now, the principal limitation faced by OCWD was the lack of an adequate, dependable
funding base for purchasing the large amounts of recharge water needed to refill the
overdrafted basin.

OCWD'’s only funding source at that time was local ad valorem taxes. Using property
taxes to buy imported water was becoming controversial. Property owners in most of
the District belonged to Metropolitan so their property taxes were funding imported
water purchases. But water users pumping from the basin who were not Metropolitan
members were benefiting from the imported supply without paying for it. In addition,
some tax-paying property owners were not using the water that they were being
charged for.

A twelve-person Orange County Water Basin Conservation Committee (the Committee
of Twelve) was formed in 1952 to develop a solution to the funding problem. This
process is described by author William Blomquist in his book “Dividing the Waters”
(Blomquist, 1992).

“The area’s water management problems were discussed at a joint
meeting in 1952 of the Water Problems Committee of the Orange County
Farm Bureau, the Water Committee of the Associated Chambers of
Commerce, and the Board of Directors of the Orange County Water
District. The twelve-man Orange County Water Basin Conservation
Committee (the Committee of 12) was formed to study the issues further
and develop recommendations. The Committee of 12 maintained the
area’s basic commitment to increasing supply rather than restricting
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demand. They considered and rejected centralized control over water
consumption and distribution by an agency empowered to enforce
conservation, or adjudication and limitation of water rights using the court-
reference procedure. They supported instead a proposal to fund
replenishment by taxing pumping. This approach held the promise of
raising the necessary funds, relating producers’ taxation to their benefits
received, and relieving non-producers from paying for replenishment
except to the extent that they purchased water from producers.
Furthermore, at least theoretically, a tax on pumping would build in
conservation incentives without mandating conservation.

OCWD was not authorized to tax pumping, so the Orange County Water
District Act would have to be amended. The Committee of 12 assembled a
package of amendments that amounted to a substantial redesign of the
district. To be fair, a pump tax would have to be implemented basin-wide,
so the Committee proposed enlarging the district’'s territory to include
Anaheim, Fullerton, and Santa Ana, plus areas owned by the Anaheim
Union Water Company and the Santa Ana Valley Irrigation Company near
the canyon. A pump tax would make it necessary to measure and record
water production from the thousands of wells within the district, so an
amendment was proposed requiring every producer therein to register
wells with OCWD and to record and submit production data to the District
twice per year. The Committee also proposed that an annual District
Engineer's Report on basin conditions and groundwater production be
submitted to the District and water users, to allow them to monitor the
effects of the replenishment program and to provide a shared picture on a
regular basis of basin conditions, including the extent of seawater intrusion
and the level of the water table.”

Passage of these proposed amendments in 1954 was one of the most significant
modifications to the original District Act. These major revisions gave OCWD the
authority to assess a charge to pump groundwater, known as a Replenishment
Assessment (RA). The OCWD Board of Directors voted to institute the first RA on
June 9, 1954. The District now had adequate funds to purchase the amount of imported
water needed for groundwater recharge, to monitor water quality and basin conditions,
maintain and improve spreading facilities and pay for administrative costs.

One pressing problem arising from overdrafting the basin was seawater intrusion. In
1956, the groundwater level dropped to its lowest historical point, as much as 40 feet
below sea level, and seawater intruded 3 ¥2 miles inland. Although imported water was
helping refill the basin, the challenge of seawater intrusion remained. This was a
problem primarily in two areas: the Alamitos Gap at the mouth of the San Gabriel River
at the Orange County/Los Angeles County border and the Talbert Gap in Fountain
Valley. In 1965, the District began a joint program that continues to the present with the
Los Angeles County Flood Control District to inject fresh water in the Alamitos Gap to
prevent saltwater intrusion.

The Talbert Gap was a greater challenge as it needed nearly six times the amount of
water. After much research and planning, the District built Water Factory 21 (WF-21), a
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water treatment plant that treated secondary-treated water from the Orange County
Sanitation District (OCSD) to produce purified water for injection into the Talbert Gap.
For over 20 years, a blend of WF-21 water and imported water was used to successfully
manage seawater intrusion at the Talbert Gap.

WEF-21, with a capacity that varied through time from four to fifteen million gallons per
day (mgd), operated until 2004 when it was shut down to allow for construction of the
Groundwater Replenishment (GWR) System. In operation since 2008, the GWR System
is capable of producing up to 72 mgd of water for use in Talbert Barrier operations and
for groundwater recharge.

OCWD's recharge operations have played a central role in expanding water supplies.
Efforts to increase the capture of Santa Ana River baseflows and stormflows and to
recharge imported water date back to 1949. Currently, OCWD operates approximately
1,067 acres of riverbed and off-stream infiltration basins in the cities of Anaheim and
Orange. Figure 1-3 is a view of the Santa Ana River looking upstream. Freeway 22
crosses the river in the foreground, Freeway 5 in the middle of the photograph, and
Freeway 57 in the background.

FIGURE 1-3
SANTA ANA RIVER LOOKING UPSTREAM IN ANAHEIM AND ORANGE

OCWD has achieved world-renowned status for its innovative approach to groundwater
recharge, water quality protection, and groundwater resource management. The District
has employed groundwater management techniques to increase the annual yield from
the basin as shown in Figure 1-4. Annual production increased from approximately
150,000 afy in the mid-1950s to approximately 350,000 afy in water year 2007-08.
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OCWD has managed the basin in order to provide a reliable supply of relatively low-cost
water and to accommodate rapid population growth while at the same time avoiding the
costly and time-consuming adjudication of water rights experienced in nearly every
other major groundwater basin in Southern California.

FIGURE 1-4
GROUNDWATER PRODUCTION 1961-2008
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Note: Non-irrigation includes In-lieu recharge. (See explanation of In-lieu recharge water in Section 4.2.4.3)

1.2 Groundwater Producers

The local agencies that produce the majority of the groundwater from the basin are
shown in Figure 1-5. As part of its plan to involve other affected agencies and work
cooperatively where service areas or boundaries overlie the basin, the District meets
monthly with nineteen local, major water producers to discuss and evaluate important
basin management issues. This group is referred to as the groundwater producers
(Producers). Generally each year a chairman is elected to represent the group. This
monthly meeting provides a forum for the Producers to provide their input to the District
on important issues such as:

e Setting the Basin Production Percentage (BPP) each year;
e Reviewing the merits of proposed capital improvement projects;

e Purchasing imported replenishment water to recharge the groundwater
basin;

e Reviewing water quality data and regulations;
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e Maintaining and monitoring basin water quality; and
e Budgeting and considering other important policy decisions.

The District as the groundwater basin manager and the Producers as the local retailers
cooperate to serve the 2.5 million residents within the OCWD service territory. The
Producers and OCWD served as the Advisory Committee for the preparation of this
Groundwater Management Plan.

FIGURE 1-5
RETAIL WATER AGENCIES WITHIN OCWD
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1.3 Public Education Programs

Proactive community outreach and public education are central to the operation of the
OCWD. Each year, staff members give more than 120 presentations to community
leaders and citizens, conduct more than 70 tours of OCWD facilities, and take an active
part in community events. In addition to presentations and tours, OCWD administers
multiple education programs as described below.

Since its inception in 1996, the Children’'s Water Education Festival has been the
largest of its kind in the nation, hosting more than 6,000 children each year. This two-
day outdoor event teaches children about water resources, recycling, pollution
prevention, wetland preservation, and other environmental topics through interactive
and hands-on activities.

In 2007, the O.C. Water Hero program was initiated to make water conservation fun
while helping children and parents develop effective water-use efficiency habits that will
last a lifetime. The program challenges both children and their parents to commit to
saving 20 gallons of water a day.

O.C. Water 101 is a free water education class that is offered to the public. This one-
day session focuses on the global water crisis, how water affects health, California’s
unique water situation, future challenges for water supplies in Orange County, and how
water agencies are helping to conserve available water resources. Discussions include
high-tech solutions to help alleviate water shortages today and in the future, as well as
providing individuals with the resources and information necessary to save water.

The Hotel/Motel Water Conservation Program began in 1999 to assist hotels and motels
in Orange County. At no cost, hotels and motels can order laminated towel rack
hangers, bed cards, or combination cards that ask guests to consider reusing their
towels and bed linens during their stay. The cards, which gently encourage guests to be
environmentally aware, help hotels and motels save money and water.

In 2008, the District, in conjunction with the Municipal Water District of Orange County
(MWDOC) and the Orange County Business Council, hosted the O.C. Water Summit,
which brought over 400 key policy makers, community leaders and business
professionals together to discuss the state’s water challenges and possible regional
solutions.

The District was recognized as a Groundwater Guardian member in 1996, thereafter
forming the OCWD Groundwater Guardian Team. This program is designed to
empower local citizens and communities to take voluntary steps toward protecting
groundwater resources. The OCWD Groundwater Guardian Team attends and supports
community events that are related to this cause.

Through its programs and outreach efforts OCWD informs and educates the public
about Orange County’s water supply, as well as overall water issues. OCWD strives to
draw the communities’ attention to the state’s water needs and teaches them effective
ways to minimize water consumption. The community is encouraged to make life-long
commitments to conserving water and respecting it as a precious resource.
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1.4 Preparation of the Orange County Water District Groundwater
Management Plan

OCWD prepared the first Groundwater Management Plan in 1989 and updated the plan
in 1990, 1994, and 2004.

The 2009 update of the Plan includes new information about projects completed by the
District in the past five years and the updated approach to calculating basin storage
changes. The Plan identifies OCWD’s goals and basin management objectives in
protecting and managing the Orange County groundwater basin. The Plan also
describes factors for the District's Board to consider in making decisions regarding how
much pumping the basin can sustain.

Specific projects that may be developed as a result of recommendations in the Plan
would be separately reviewed and approved by the District's Board of Directors and
processed for environmental review prior to project implementation. The Plan does not
commit the District to a particular program or level of basin production, but describes the
factors to consider and key issues as the Board makes basin management decisions on
a regular basis each year. Potential projects that are conceptually described in the Plan
are described in greater detail in the District's Long-Term Facilities Plan (OCWD, 2009).

1.5 OCWD Accomplishments, 2004-2008

In the OCWD 2004 Groundwater Management Plan, the District established quantifiable
objectives, identified as Key Performance Indicators. Those Key Performance Indicators
are listed in Table 1-1 along with a summary of actions taken and projects completed to
accomplish them.

TABLE 1-1
KEY PERFORMANCE INDICATORS

2004 Groundwater Management

Plan Key Performance Indicators 2008 Status

GWR System began operation in 2008.

Cease landward migration of Reliable, local water supplies available for barrier
250 mg/L chloride contour by 2006 injection increased from 5 mgd to 30 mgd.

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 5,000 af
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.

1-10 GROUNDWATER MANAGEMENT PLAN 2009 UPDATE



SECTION 1 intrRopucTion

2004 Groundwater Management

Plan Key Performance Indicators 2008 Status

All water recharged into the basin No exceedances of MCLs or Notification Levels in
through District facilities meets or is recharge water as documented in Santa Ana River
better than Department of Public Water Quality Monitoring Reports (OCWD 2005,

Health MCLs and Notification Levels 2006, 2007, 2008) and GWR System permit reports.

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)

Major accomplishments since adoption of the 2004 Plan include:

e Phase 1 of the GWR System began operating in 2008 with a capacity
of purifying 72 afy of water for the Talbert Barrier and groundwater
recharge.

e The Irvine Desalter Project, a cooperative project between OCWD and
Irvine Ranch Water District (IRWD), began operating in 2007 to
remediate groundwater contamination and provide 8,000 afy of
additional water supplies.

e The Report on Evaluation of Orange County Groundwater Basin
Storage and Operational Strategy, published in February 2007,
established a new methodology for calculating accumulated overdraft
and establishing new full-basin benchmarks (see Appendix D).

e Development of a groundwater model.

e Beginning the construction of the North Basin Groundwater Protection
Project.

e Securing the rights to divert and use up to 362,000 afy of Santa Ana
River water through a decision of the State Water Resources Control
Board in December 2008.

A comprehensive list of projects completed between 2004 and 2009 and the location in
the Plan of the project description is shown in Table 1-2.
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Project

Groundwater
Replenishment
System

Prado Basin Water
Conservation
Project

Talbert Barrier
Expansion

Irvine Desalter
Project

La Jolla Recharge
Basin

Olive Basin Intake
Structure
Improvements

Basin Cleaning
Vehicles

Santiago Creek
Recharge
Enhancement

Conjunctive Use
“8 Well Project”

Table 1-2

Summary of Completed Projects 2004-2009

Description

Purifies up to 72,000 afy of
secondary-treated water
from OCSD to create a new
water supply for seawater
intrusion barrier and
groundwater recharge

Increases winter-time
storage level at Prado Dam

by 5,000 af

Expanded Talbert Seawater

Intrusion Barrier by

constructing 8 new injection
wells (4 with 1 casing each
and 4 with 3 casings each)

Constructed extraction and
treatment system to pump
and treat up to 8,000 afy

contaminated groundwater

New 6-acre recharge basin
increases recharge capacity

up to 9,000 afy

Construction of new intake
structure and transfer pipe
decreases sediment fouling

of recharge basin

Construction of four basin
cleaning vehicles removes
sediment from recharge

basins

Grading of Santiago Creek
bed improves recharge rate
by an estimated 3,600 afy

Construction of 8 new
extraction wells as part of
Conjunctive Use Project with
MWD to allow storage and
withdrawal of imported water
in the groundwater basin for
use in drought years

Location
in GWMP

Section
4231

Section
411

Section
6.3.3

Section
5.8.4

Section
44.1

Section
44.1

Section 4.1

Section
4.4.1

Section
6.3.3

Construction
Completed

2007

N/A

2007

2007

2008

2006

2004

2008

2007

Operation
Began

2008

2006

2008

2007

2008

2007

2004

2008

N/A
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Project

Mini-Anaheim
Recharge Basin
Modifications

Kraemer-Miller
Pipeline
Improvements

Santiago Creek
Monitoring Wells

Monitoring Wells
for GWR System

Monitoring Wells
for North Basin
Groundwater
Protection Project

Extraction Wells
for North Basin
Groundwater
Protection Project

Lincoln & Burris
Exploratory Wells

Prado Wetlands
Reconstruction

Warner Basin
Dam

Description

Modifications to increase
recharge basin performance

New pipelines to provide
enhanced supply of recharge
water to recharge basins

Three new monitoring wells
constructed to assess
hydrogeologic conditions
along Santiago Creek

Construction of three new
monitoring wells for GWR
System compliance
monitoring

Construction of new
monitoring wells to assess
occurrence of groundwater
contamination

Four new extraction wells
constructed to remove
contaminated groundwater

Construction of ten
monitoring wells to
characterize the ability of
sediments adjacent to the
basin to percolate water

Flood damage repairs
restore wetlands function

Construction of a dam to
replace need for building
temporary earthen berms for
each basin cleaning.
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Location
in GWMP

Section
44.1

Section
441

Section
422

Section
3.7.3

Section
5.8.1

Section
5.8.1

Section
441

Section
5.3.3

Section
441

Construction
Completed

2005

2007

2009

2004

2008

2009

2006

2008

2007

Operation

Began

2005

2007

2009

2005

2008

Estimated

in 2010

2007

2008

2007
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1.6 Public Outreach

The California Water Code describes the process for development and adoption of a
groundwater management plan that includes a public participation component. To adopt
this plan, publicly-noticed meetings held as part of the District's regularly-scheduled
board meetings and information were posted on the OCWD website. Appendix A
contains copies of the public notices.

In addition to the publicly-noticed public participation opportunities and postings on the
web site, the District held workshops with the Producers. The Producers include cities,
special districts, and investor-owned utilities that produce more than 90 percent of the
water pumped from the basin. The content of the Plan was developed with input and
review from the Producers through holding workshops and providing the Producers with
draft versions of the Plan prior to its finalization. This group and OCWD served as the
advisory committee of stakeholders guiding the development and implementation of the
plan and providing a forum for resolving controversial issues.

As part of its overall outreach program, the District informs and engages the public in
groundwater discussions through an active speaker’s bureau, media releases, and the
water education class “Orange County Water 101”.

1.7 Compliance with California Water Code

Criteria regarding adoption of a groundwater management plan are included in Section
10750 et seq. of the California Water Code, also referred to as A.B. 3030. A complete
list of required and recommended components of groundwater management plans and
the location of those components in the Plan can be found in Appendix B. This plan is
developed to meet the requirements of the California Water Code.

1.8 Groundwater Management Goals and Basin Management
Objectives

OCWD'’s goals in managing the Orange County groundwater basin are as follows:

e To protect and enhance the groundwater quality of the Orange County
groundwater basin,

e To protect and increase the sustainable yield of the basin in a cost-
effective manner, and

e To increase the efficiency of OCWD'’s operations.

Basin management objectives that accomplish all three of the above mentioned goals
include:

e Updating the Groundwater Management Plan periodically,

e Updating the Long-Term Facilities Plan periodically, and

e Continuing annual publication of the Santa Ana River Water Quality Report; the
Engineer's Report on the Groundwater Conditions, Water Supply and Basin
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Utilization; the Santa Ana River Watermaster Report; and the Groundwater
Replenishment System Operations Annual Report.

More specific basin management objectives set to accomplish one of the above
mentioned goals are summarized below and described in detail in this report.

1.8.1 PROTECT AND ENHANCE GROUNDWATER QUALITY

Basin management objectives established by OCWD to protect and enhance
groundwater quality include:

Conducting groundwater quality monitoring programs throughout the
basin.

Monitoring and managing recharge water supplies so that water
recharged through District facilities meets or is better than primary
drinking water levels and notification levels.

Monitoring the quality of Santa Ana River water on a routine basis at
Imperial Highway and in the upper watershed.

Implementing the District's Groundwater Quality Protection Policy.
Constructing and managing water quality treatment projects.

Operating seawater intrusion barriers to prevent landward migration of
seawater into the groundwater basin.

Supporting natural resource programs in the Santa Ana River
Watershed to improve water quality.

Participating in cooperative efforts with regulators and stakeholders
within the Santa Ana River Watershed.

1.8.2 PROTECT AND INCREASE THE BASIN'S SUSTAINABLE YIELD IN A COST
EFFECTIVE MANNER

Basin management objectives established by OCWD to protect and increase the basin’s
sustainable yield include:

Monitoring groundwater levels, recharge rates, and production rates.

Operating the groundwater basin in accordance with the Groundwater
Basin Storage and Operational Strategy.

Managing recharge operations to maximize recharge of the
groundwater basin.

Researching and implementing new strategies and programs to
increase recharge capacity.

Promoting incidental recharge to the extent feasible without negatively
impacting groundwater quality.
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Planning for and conducting programs that maximize the capacity of
the basin to respond to and recover from droughts.

Supporting natural resource programs in the Santa Ana River
watershed.

1.8.3 Increase Operational Efficiency
Basin management objectives established by OCWD to increase operational efficiency

include:

Managing the District’s finances to provide long-term fiscal stability and
to maintain financial resources to implement District programs.

Operating District programs in a cost-effective and efficient manner.

Managing natural resource programs in the Santa Ana River
watershed in an efficient manner.

Implementing efficient environmental management programs to reduce
greenhouse gas emissions, such as use of solar power where feasible.

District programs that are conducted to meet the state goals and basin management
objectives and to contribute to a more reliable supply for long-term beneficial uses of
groundwater are described in the following sections, a summary of which can be found
in Appendix C.
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SECTION 2 Basin HYDROGEOLOGY

2 BASIN HYDROGEOLOGY

The groundwater basin covers approximately 350 square miles in north-central
Orange County and is composed of layers of sediment with variable thickness
and hydraulic properties. Because of the basin’s size and complexity,
understanding basin hydrogeology is critical to successful water management.
This section:

e Describes the hydrogeologic characteristics of the basin, including
aquifer systems, basin boundaries, and physiographic features.

e Describes the major components of inflows and outflows that
compromise the basin water budget.

e Presents groundwater storage and elevation trends and issues
related to land subsidence.

e Explains the updated methodology for calculating accumulated
overdraft and groundwater storage change implemented in 2007.

e Traces the history, development, and operation of the District’s Basin
Model.

2.1 DESCRIPTION OF BASIN HYDROGEOLOGY

The Orange County Groundwater Basin is located in the area designated by the
California Department of Water Resources (DWR) as Basin 8-1, the “Coastal Plain of
Orange County Groundwater Basin” in Bulletin 118 (DWR, 2003).

Figure 2-1 displays the OCWD boundaries in relation to the boundaries of Basin 8-1.
The groundwater basin underlies the north half of Orange County beneath broad
lowlands known as the Tustin and Downey plains. The basin covers an area of
approximately 350 square miles, bordered by the Coyote and Chino Hills to the north,
the Santa Ana Mountains to the northeast, and the Pacific Ocean to the southwest. The
basin boundary extends to the Orange County-Los Angeles line to the northwest, where
groundwater flow is unrestricted across the county line into the Central Basin of Los
Angeles County (see Figure 2-2). The Newport-Inglewood fault zone forms the
southwestern boundary of all but the shallow aquifer in the basin.

Basin aquifers are over 2,000 feet deep and form a complex series of interconnected
sand and gravel deposits (DWR, 1967). In coastal and central portions of the basin,
these deposits are extensively separated by lower-permeability clay and silt deposits,
known as aquitards. 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 more easily between shallow and deeper aquifers. Figure 2-3
presents a geologic cross section through the basin along the Santa Ana River.

Shallower aquifers exist above the principal aquifer system, the most prolific being
known as the Talbert aquifer. Production from this shallow aquifer system is typically
about five percent of total basin production. The majority of water from the shallow
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aquifer is pumped by small systems for industrial and agricultural use although the cities
of Garden Grove, Anaheim, and Tustin have a few large system wells that pump from
the shallow aquifer for municipal use.

Deeper aquifers exist below the principal aquifer system. Few wells penetrate into this
region because of the high cost of drilling deep wells and because the aquifers contain
colored water in some areas. The treatment and use of colored water is discussed in
detail in Section 5.4.

FIGURE 2-1
DWR Bulletin 118 Groundwater Basins
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2.1.1 FOREBAY AND PRESSURE AREAS

The Department of Water Resources, formerly the Division of Water Resources (DWR,
1934), divided the basin into two primary hydrologic divisions, the Forebay and
Pressure areas, as shown in Figure 2-2. The Forebay/Pressure area boundary
generally delineates the areas where surface water or shallow groundwater can or
cannot move downward to the first producible aquifer in quantities significant from a
water-supply perspective. From a water-quality perspective, the amount of vertical flow
to deeper aquifers from surface water or shallow groundwater may be significant in
terms of impacts of past agricultural or industrial land uses (e.g., fertilizer application
and leaky underground storage tanks).

FIGURE 2-2
ORANGE COUNTY GROUNDWATER BASIN
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The Forebay refers to the area of intake or recharge where most of the groundwater
recharge occurs. Highly-permeable sands and gravels with few and discontinuous clay
and silt deposits allow direct percolation of Santa Ana River and other surface water.
The Forebay area encompasses most of the cities of Anaheim, Fullerton, and Villa Park
and portions of the cities of Orange and Yorba Linda.

The Pressure Area, in a general sense, is defined as the area of the basin where large
quantities of surface water and near-surface groundwater is impeded from percolating
into the major producible aquifers by clay and silt layers at shallow depths (upper 50
feet). The principal and deeper aquifers in this area are under “confined” conditions
(under hydrostatic pressure); the water levels of wells penetrating these aquifers exhibit
large seasonal variations. Most of the central and coastal portions of the basin fall
within the Pressure Area.

2.1.2 GROUNDWATER SUBBASINS, MESAS AND GAPS

The Irvine subbasin, bounded by the Santa Ana Mountains and the San Joaquin Hills,
forms the southern-most portion of the basin. The Costa Mesa Freeway (State Route
55) and Newport Boulevard form the subbasin’s approximate western boundary with the
main basin. Here the aquifers are thinner and contain more clay and silt deposits than
aquifers in the main portion of the basin. The Irvine Ranch Water District (IRWD) is the
primary groundwater producer.

The aquifer base in the Irvine subbasin ranges from approximately 1,000 feet deep
beneath the former Marine Corps Air Station (MCAS) Tustin to less than 200 feet deep
at the eastern boundary of the former MCAS EI Toro. East of former MCAS EIl Toro, the
aquifer further thins and transitions into lower-permeability sandstones and other semi-
consolidated sediments, which have minor water storage and transmission capacity.
Groundwater historically flowed out of the Irvine subbasin westerly into the main basin
since the amount of natural recharge in the area, predominantly from the Santa Ana
Mountains, was typically greater than the amount of pumping (Singer, 1973; Banks,
1984). With the operation of the Irvine Desalter Project commencing in 2007,
groundwater production in the Irvine subbasin may exceed the natural replenishment
from the adjacent hills and mountains, in which case groundwater would be drawn into
the Irvine subbasin from the Main Basin.

The Yorba Linda subbasin is located north of the Anaheim Forebay recharge area,
within the cities of Yorba Linda and Placentia. Due to low transmissivity and high total
dissolved solids (TDS) concentrations (Mills, 1987) there is little groundwater pumped
from this subbasin. Groundwater from the Yorba Linda subbasin flows southward into
the Main basin since the limited groundwater production is less than the natural
replenishment from the adjacent Chino Hills.

The La Habra Basin is located north of the Main Basin within the cities of La Habra and
Brea. It comprises a shallow alluvial depression between the Coyote Hills and the
Puente Hills. Similar to the Yorba Linda subbasin, little groundwater production occurs
in the La Habra Basin due to low transmissivity and poor water quality (high TDS).
Hydrogeologic studies have indicated that 2,200 to 5,500 afy of groundwater flows out
of the La Habra Basin in two areas: (1) southerly into the Main Basin along the Brea
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Creek drainage between the East and West Coyote Hills and (2) westerly into the
Central basin in Los Angeles County (James M. Montgomery, 1977; Ramsey, 1980;
OCWD, 1994).

Four relatively flat elevated areas, known as mesas, occur along the coastal boundary
of the basin. The mesas were formed by ground surface uplift along the Newport
Inglewood Fault Zone. Ancient meandering of the Santa Ana River carved notches
through the uplifted area and left behind sand- and gravel-filled deposits beneath the
lowland areas between the mesas, known as gaps (Poland et al., 1956). Groundwater
in the shallow aquifers within the gaps is susceptible to seawater intrusion. The Talbert
and Alamitos seawater intrusion barriers were constructed to address this problem.
Locations of mesas and details of seawater barrier operations are discussed in
Section 3.6.

2.2 DETERMINATION OF TOTAL BASIN VOLUME

A vast amount of fresh water is stored within the basin, although only a fraction of this
water can be removed practically using pumping wells and without causing physical
damage such as seawater intrusion or the potential for land subsidence (Alley, 2006).
Nonetheless, it is important to note the total volume of groundwater that is within the
active flow system, i.e., within the influence of pumping and recharge operations.

OCWD used its geographic information system and the aquifer system boundaries
described in detail in Section 2.8 to calculate the total volume of each of the three major
aquifer systems as well as the intervening aquitards. The total volume was calculated
by multiplying the area and thickness of each hydrogeologic unit. Because groundwater
fills the pore spaces that represent typically between 20 and 30 percent of the total
volume, the total volume was multiplied by this porosity percentage to arrive at a total
groundwater volume. Assuming the basin is completely full, based on District estimates,
the total amount of fresh groundwater stored in the basin is approximately 66 million
acre-feet (maf), as shown in Table 2-1.

TABLE 2-1
ESTIMATED BASIN GROUNDWATER STORAGE BY HYDROGEOLOGIC UNIT
(Volumes in Acre-feet)

Hydrogeologic Unit Pressure Area Forebay Total
Shallow Aquifer System 3,800,000 1,200,000 5,000,000
Aquitard 900,000 200,000 1,100,000
Principal Aquifer System 24,300,000 8,600,000 32,900,000
Aquitard 1,600,000 300,000 1,900,000
Deep Aquifer System 18,800,000 6,300,000 25,100,000
Total 49,400,000 16,600,000 66,000,000

Notes: 1. Volumes calculated using the 3-layer basin model surfaces with Arcinfo Workstation GRID.
2. A porosity of 0.25 was assumed for aquifer systems.
3. A porosity of 0.30 was assumed for aquitards.
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For comparison, DWR (1967) estimated that about 38 maf of fresh water is stored in the
groundwater basin when full. DWR used a factor known as the specific yield to calculate
this volume. The specific yield (typically between 10 and 20 percent) is the amount of
water that can be drained by gravity from a certain volume of aquifer and reflects the
soil's ability to retain and hold a significant volume of water due to capillary effects.
Thus, DWR'’s drainable groundwater volume, although technically correct, is roughly
half of OCWD'’s estimate of total groundwater volume in the basin.

2.3 WATER BUDGET

OCWD staff developed a hydrologic budget (inflows and outflows) for the purpose of
constructing the Basin Model and for evaluating basin production capacity and recharge
requirements. The key components of the budget include measured and unmeasured
(estimated) recharge, groundwater production, and subsurface flows along the coast
and across the Orange/Los Angeles County line. Because the basin is not operated on
an annual safe-yield basis, the net change in storage in any given year may be positive
or negative; however, over the period of several years, the basin must be maintained in
an approximate balance.

Table 2-2 presents the components of a balanced basin water budget (no annual
change in storage) and does not represent data for any given year. The annual budget
presented is based on the following assumptions: (1) average precipitation,
(2) accumulated overdraft of 400,000 af, (3) recharge of 235,000 af at the Forebay
recharge facilities, and (4) adjusted groundwater production so that total basin inflows
and outflows are equal. The 235,000 af of Forebay recharge consists of 148,000 af of
Santa Ana River baseflow, 50,000 af of Santa Ana River stormflow, and 37,000 af of
GWR System water. The major components of the water budget are described in the
following sections.

2.3.1 MEASURED RECHARGE

Measured recharge consists of all water artificially recharged at OCWD’s Forebay
percolation facilities and water injected at the Talbert Barrier and on the Orange County
side of the Alamitos Barrier. Santa Ana River stormflows and baseflows serve as the
primary source of recharge in the Forebay.

OCWD'’s Talbert Barrier is a series of injection wells that span the 2.5-mile wide Talbert
Gap, between the Newport and Huntington Beach mesas. A blend of imported and
purified water is injected into multiple aquifers that are used for municipal supply. Over
95 percent of the injected water flows inland and becomes part of the basin’'s
replenishment supply.

The Alamitos Barrier is a series of wells injecting a blend of imported and purified water
into multiple aquifer zones that span the Alamitos Gap at the Los Angeles/Orange
County line. Essentially all of the injected water flows inland, replenishing groundwater
basins in the two counties. From inspection of groundwater contour maps, it appears
that roughly one-third of the Alamitos Barrier injection water remains within or flows into
Orange County.
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TABLE 2-2
REPRESENTATIVE ANNUAL BASIN WATER BUDGET
FLOW COMPONENT Acre-feet
INFLOW
Measured Recharge
1. Forebay recharge facilities 235,000
2. Talbert Barrier injection 35,000
3. Alamitos Barrier injection, Orange County portion only 2,500
Subtotal: 272,500
Estimated Unmeasured Recharge (average precipitation)
1. Inflow from La Habra basin 3,000
2. Recharge from foothills into Irvine subbasin 14,000
3. Areal recharge from rainfall/irrigation into Main basin 17,500
4. Recharge from foothills into Yorba Linda subbasin 6,000
5. Subsurface inflow at Imperial Highway beneath Santa Ana River 4,000
6. Santa Ana River recharge, Imperial Highway to Rubber Dam 4,000
7. Subsurface inflow from Santiago Canyon 10,000
8. Recharge along Peralta Hills 4,000
9. Recharge along Tustin Hills 6,000
10. Seawater inflow through coastal gaps 500
Subtotal: 69,000
TOTAL INFLOW: 341,500
OUTFLOW
1. Groundwater Production 333,500
2. Subsurface Outflow 8,000
TOTAL OUTFLOW: 341,500
CHANGE IN STORAGE: 0

2.3.2 UNMEASURED RECHARGE

Unmeasured recharge also referred to as “incidental recharge” accounts for a significant
amount of the basin’s producible yield. This includes recharge from precipitation at the
basin margin along the Chino, Coyote, and San Joaquin Hills and the Santa Ana
Mountains; Santa Ana River recharge between Imperial Highway and the OCWD rubber
diversion dam; irrigation return flows; urban runoff; and underflow beneath the Santa
Ana River and Santiago Creek. This latter refers to groundwater that enters the basin at
the mouth of Santa Ana Canyon, the Santiago Creek drainage below Villa Park Dam,
and seawater inflow through the gaps.

Unmeasured recharge is estimated at an average of 60,000 afy. This number is derived
from estimating annual changes in groundwater storage by comparing groundwater
elevation changes, after subtracting losses to Los Angeles County. Net incidental
recharge is used to refer to the amount of incidental recharge after accounting for
groundwater losses, such as outflow to Los Angeles County. This average unmeasured
recharge was substantiated during calibration of the Basin Model and is also consistent
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with the estimate of 58,000 afy reported by Hardt and Cordes (1971) as part of a U.S.
Geological Survey (USGS) modeling study of the basin. Because unmeasured recharge
is one of the least understood components of the basin’s water budget, the error margin
of staff's estimate for any given year is probably in the range of 10,000 to 20,000 af.
Since the unmeasured recharge is well distributed throughout the basin, the physical
significance (e.g., water level drawdown or mounding in any given area) of over- or
underestimating the total recharge volume within this error margin is considered to be
minor.

2.3.3 GROUNDWATER PRODUCTION

Groundwater production from the basin, as shown in Figure 2-4, occurs from
approximately 450 active wells within the District, approximately 200 of which produce
less than 25 afy.

FIGURE 2-4
DISTRIBUTION OF GROUNDWATER PRODUCTION
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Groundwater production from approximately 200 large-capacity or large-system wells
operated by the 21 largest water retail agencies accounted for an estimated 97 percent
of the total production in 2006-07. Large-capacity wells are all metered, as required by
the District Act, and monthly individual well production has been documented since
1988. Prior to 1988, per-well production data were recorded semi-annually.

Groundwater production is distributed uniformly throughout the majority of the basin with
the exceptions of the Yorba Linda subbasin, the immediate coastal areas, and the
foothill margins of the basin, where little to no production occurs. Increases in coastal
production would lead to increased stress on the Talbert and Alamitos barriers,
requiring additional barrier capacity. Inasmuch as it is technically and economically
feasible, future increases in coastal groundwater demand should be addressed by wells
constructed inland in areas of lower well density and higher aquifer transmissivity.

The distribution of existing wells and the siting of future wells depend on many different
factors, including logistics, property boundaries, hydrogeology, and regulatory
guidelines. Logistical considerations include property availability, city and other political
boundaries, and proximity to other water facilities. Proximity to existing water
transmission pipelines can be extremely important, given the cost of new reaches of
pipeline. Hydrogeologic considerations for siting a well may include: thickness of
permeable aquifer units, groundwater quality, drawdown interference from nearby wells,
seasonal water level fluctuations, and potential impacts to the basin such as seawater
intrusion.

2.3.4 SUBSURFACE OUTFLOW

Groundwater outflow from the basin across the Los Angeles/Orange County line has
been estimated to range from approximately 1,000 to 14,000 afy based on groundwater
elevation gradients and aquifer transmissivity (DWR, 1967; McGillicuddy, 1989). The
Water Replenishment District has also indicated underflow from Orange County to Los
Angeles County within the aforementioned range. Underflow varies annually and
seasonally depending upon hydrologic conditions on either side of the county line.

Modeling by OCWD indicated that, assuming groundwater elevations in the Central
Basin remain constant; underflow to Los Angeles County increases approximately
7,500 afy for every 100,000 af of increased groundwater in storage in Orange County
(see Figure 2-5).

With the exception of unknown amounts of semi-perched (near-surface) groundwater
being intercepted and drained by submerged sewer trunk lines and unlined flood control
channels along coastal portions of the basin, no other significant basin outflows are
known to occur.
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FIGURE 2-5
RELATIONSHIP BETWEEN BASIN STORAGE AND ESTIMATED OUTFLOW
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2.4 GROUNDWATER ELEVATION AND STORAGE CALCULATION

OCWD estimates annual changes in the amount of groundwater stored in the basin
using groundwater elevation measurements and aquifer storage coefficients for the
three primary aquifer systems in the basin. This three-layer method involves measuring
the water levels at the end of each water year at nearly every production and monitoring
well in the basin. Water level measurements are contoured, as shown in Figure 2-6,
and then digitized into the Geographic Information System (GIS). The GIS is then used
to subtract the previous year’s water level maps from the current water year, resulting in
a water level change contour map for each of the three aquifer layers. Figure 2-7
shows the water level change for the principal aquifer (layer 2). For each of the three
aquifer layers, the GIS is then used to multiply these water level changes by a grid of
aquifer storage coefficients from OCWD'’s calibrated basin groundwater model. This
results in a storage change volume for each of the three aquifer layers, which are
totaled to provide a net annual storage change for the basin.

A more detailed description of the three-layer methodology is presented in OCWD'’s
Report on Evaluation of Orange County Groundwater Basin Storage and Operational
Strategy (February 2007).
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FIGURE 2-6
JUNE 2008 WATER LEVELS
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FIGURE 2-7
WATER LEVEL CHANGES
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2.5 ACCUMULATED OVERDRAFT CALCULATION

OCWD estimates that the basin can be operated on a short-term basis with a maximum
accumulated overdraft (storage reduction from full condition) of approximately
500,000 af without causing irreversible seawater intrusion and land subsidence.

The estimated maximum historical accumulated basin overdraft of 500,000 to
700,000 af occurred in 1956-57 (DWR, 1967; OCWD, 2003). Until 2007, water level
elevations in November 1969 were used as the baseline to represent near-full
conditions. The net decrease in storage from 1969 conditions represented the
accumulated overdraft. Since 2004, OCWD has participated in Metropolitan’s
Conjunctive Use Program. This program allows for the storage of Metropolitan water in
the Orange County groundwater basin. Figure 2-8 illustrates the basin accumulated
overdraft since 1962. The accumulated overdraft including the Metropolitan Conjunctive

Use water is shown in red. The blue line indicates the basin accumulated overdraft
calculated without Metropolitan’s stored water.

FIGURE 2-8
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2.5.1 DEVELOPMENT OF NEW METHODOLOGY

The traditional full-basin benchmark of 1969 was revised in 2007. A new methodology
was developed to calculate accumulated overdraft and storage change. The need for
this new methodology was driven by the record-setting wet year of 2004-05, in which an
unprecedented storage increase of 170,000 af was estimated by OCWD staff.

During that year, water levels throughout the basin rose approximately 30 feet overall,
approaching a near-full condition. Analysis showed that groundwater in storage in
November 2005 was only 40,000 af less than the full basin 1969 benchmark. However,
the traditional method of cumulatively adding the annual storage change each year to
the previous year's accumulated overdraft produced an accumulated overdraft of
approximately 190,000 acre-feet for November 2005. The discrepancy of 150,000 af in
the two different calculations indicated that the current condition could not be properly
rectified back to the 1969 benchmark. This brought to light three important discoveries:

e The traditional storage change calculation contained considerable uncertainty
that when cumulatively added over tens of years, led to a large discrepancy in
the accumulated overdraft relative to 1969.

e Water level conditions in 1969 no longer represent a full basin, particularly
because of changes in pumping and recharge conditions.

e A more accurate storage change calculation should be based on water level
changes and storage coefficients for each of the three major aquifer systems.

In February 2007, the District adopted an updated approach to defining the full basin
condition and calculating storage changes. This updated approach includes:

e A new full-basin groundwater level based on the following prescribed
conditions:

0 Observed historical high water levels

o0 Present-day pumping and recharge conditions

o Protective of seawater intrusion

o Minimal potential for mounding at or near recharge basins

e Calculation of the amount of groundwater in storage in each of the three
major aquifer systems.

A more detailed description of this new methodology is presented in OCWD’s Report on
Evaluation of Orange County Groundwater Basin Storage and Operational Strategy
(February 2007), which is included as Appendix D.

2.6 ELEVATION TRENDS

Groundwater elevation profiles for the principal aquifer, generally following the Santa
Ana River from Costa Mesa to the Anaheim Forebay area, are shown in Figure 2-9. The
groundwater elevation profiles represent the newly-calculated full basin condition, 1969
conditions (formerly considered full), and 2007 conditions. A comparison of these
profiles shows that groundwater elevations in the Forebay recharge area are relatively
close while elevations in 2007 are significantly lower in the central and coastal portions
of the basin than the full or 1969 conditions.
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FIGURE 2-9
PRINCIPAL AQUIFER HISTORICAL GROUNDWATER ELEVATION PROFILES
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The lowering of coastal area groundwater levels relative to groundwater levels further
inland in the Forebay translates into a steeper hydraulic gradient, which drives greater
flow from the Forebay to the coastal areas. However, the lowering of coastal water
levels also increases seawater intrusion potential.

Figure 2-10 presents average groundwater elevations for the principal aquifer in the
Forebay, coastal areas, and the total basin on November 1 of each year, when
groundwater levels are somewhat intermediate between the late summer low and late
winter high. Average values were calculated using a 1,000-foot square grid and the
groundwater elevation contour map prepared each year. Groundwater elevations were
estimated at each grid point using the groundwater elevation contours, and the average
values were calculated for each of the three areas.

A comparison of the groundwater level trends in Figure 2-10 to the changes in
accumulated overdraft in Figure 2-8 provides insights into the basin’s response during
filling and emptying cycles. From November 2003 to November 2005, the basin’s
accumulated overdraft reduced 220,000 af due to the near-record high precipitation in
water year 2004-05. During this period of refill, average groundwater levels in the
coastal area increased approximately 20 feet, while groundwater levels in the Forebay
increased approximately 40 feet. Between November 2005 and November 2007, basin
accumulated overdraft increased approximately 100,000 af as groundwater withdrawals
exceeded recharge due to several factors, including near-record low precipitation.
Average groundwater levels during this period fell by 40 feet in the Forebay and coastal
areas.
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FIGURE 2-10
AVERAGE PRINCIPAL AQUIFER GROUNDWATER ELEVATIONS
FOR THE FOREBAY, TOTAL BASIN, AND COASTAL AREA
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Figure 2-11 shows the locations of four wells, A-27, SA-21, SAR-1, and OCWD-CTG1,
with long-term groundwater level data. Figure 2-12 presents water level hydrographs
and locations of wells A-27 and SA-21, representing historical conditions in the Forebay
and Pressure area, respectively. The hydrograph data for well A-27 near Anaheim Lake
date back to 1932 and indicate that the historic low water level in this area occurred in
1951-52. The subsequent replenishment of Colorado River water essentially refilled the
basin by 1965. Water levels in this well reached an historic high in 1994 and have
generally remained high as recharge has been nearly continuous at Anaheim Lake
since the late 1950s.

The hydrograph for well SA-21 indicates that water levels in this area have decreased
since 1970. In addition, the magnitude of the seasonal water level fluctuations has
approximately doubled from pre-1990 to the present. The increased water level
fluctuations are due to a combination seasonal water demand-driven pumping and
participation in the Metropolitan Short-Term Seasonal Storage Program by local
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Producers (Boyle Engineering and OCWD, 1997), which encouraged increased
pumping from the groundwater basin during summer months when Metropolitan was
experiencing high demand for imported water. Although this program did not increase
the amount of pumping from the basin on an annual basis, it did result in greater water
level declines during the summer.

FIGURE 2-11
LOCATION OF LONG-TERM GROUNDWATER ELEVATION HYDROGRAPH

2-18 GROUNDWATER MANAGEMENT PLAN 2009 UPDATE



SECTION 2 Basin HYDROGEOLOGY

FIGURE 2-12

WATER LEVEL HYDROGRAPHS OF WELLS A-27 AND SA-21
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Figure 2-13 presents water level hydrographs and locations of two OCWD multi-depth
monitoring wells, SAR-1 and OCWD-CTG1, showing the relationship between water
level elevations in aquifer zones at different depths. The hydrograph of well SAR-1 in
the Forebay exhibits a similarity in water levels between shallow and deep aquifers,
which indicates the high degree of hydraulic interconnection between aquifers
characteristic of much of the Forebay.

FIGURE 2-13
WATER LEVEL HYDROGRAPHS OF WELLS SAR-1 AND OcwD-CTG1
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The hydrograph of well OCWD-CTGL is typical of the Pressure Area in that a large
water level distinction is observed between shallow and deep aquifers, indicating the
effects of a clay/silt layer that restricts vertical groundwater flow. Water levels in the
deepest aquifer zone at well OCWD-CTG1 have higher elevations than overlying
aquifers, in part, because few wells directly produce water from these zones, primarily
due to their associated colored water.

2.7 LAND SUBSIDENCE

Subsidence of the ground surface has been associated with groundwater withdrawal in
many regions of the world. In the case of thick sedimentary groundwater basins
comprised of alternating “confined” or “pressure” aquifers (permeable sands and
gravels) and aquitards (less permeable silts and clays), the extraction of groundwater
reduces the fluid pressure of the saturated pore spaces within the buried sediments.
The pressure reduction in the deeper sediments allows the weight of the overlying
sediments to compact the deeper sediments, particularly the clays and silts. If
groundwater withdrawals cause water level drawdowns to be sustained for several
years or more, the incremental amount of sediment compaction can eventually manifest
itself in a measurable lowering of the land surface (USGS, 1999).

OCWD commissioned a study by the DWR (1980) to evaluate the potential for land
subsidence in the basin. Because the study was limited in scope, its findings were
deemed preliminary pending further investigation. Nevertheless, the study cited survey
data from the Orange County Surveyor that indicated that the land surface in the city of
Santa Ana declined a maximum of 0.84 inch/year from 1956 to 1961. Surveys during
the period 1970 to 1976 indicated maximum land surface declines of 0.24 inch/year in
Santa Ana. Key findings of the study included the following:

e Subsidence in the City of Santa Ana is apparently related to the removal of
groundwater. However, it is not possible to directly correlate observed
subsidence and historic water-level declines.

e Subsidence in the vicinity of the City of Huntington Beach can be attributed to
the removal of oil.

e Most of the compaction takes place in the fine-grained sediments.

e Water squeezed out of the compacted fine-grained sediments, known as
“water of compaction,” results in a permanent loss of storage in fine-grained
sediments.

Land surface changes (rising and lowering) of similar magnitude to those noted by DWR
were reported by Bawden (Bawden et al, 2001) while reviewing satellite radar images
for a seismic assessment of Southern California. Bawden reported seasonal land
surface changes of up to 4.3 inches (total seasonal amplitude from high to low) in the
Los Angeles-Orange County area and a net decline of approximately 0.5 inch/year near
Santa Ana over the period 1993 to 1999, which coincides with a period of net
withdrawal of groundwater from the basin. Despite the indications of land subsidence to
some degree in portions of Orange County, there has been no indication that the
suggested land surface changes have caused, or are likely to cause, any structural
damage in the area. By maintaining groundwater levels and basin storage within its
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historical operating range, the potential for problematic land subsidence is reduced.
Conversely, land subsidence could become a problem if the basin was overdrafted
beyond the historical operating range.

Groundwater withdrawals are regulated within the basin operating range, which is
explained in detail in Section 6.5. In the event that land subsidence becomes a problem
in a localized area, OCWD will work with local officials to investigate and remediate the
problem.

2.8 GROUNDWATER MODEL DESCRIPTION

In general, a groundwater flow model contains two major components: the mathematical
model and the conceptual model. The mathematical model is the computer program
used to solve the complex system of equations that govern the flow of groundwater. The
conceptual model is the hydrogeologic framework of the area being modeled, obtained
by gathering, analyzing, interpreting, and finally integrating all the geologic and
hydrologic data for a given area into a conceptual understanding of how the flow system
looks and behaves.

For a properly-constructed model, the mathematical model needs to be appropriate for
the level of detail inherent in the conceptual model. For a mathematical model solved
by numerical methods, the modeled area must be divided into a mesh of grid cells — the
smaller the grid cells, generally the more accurate the computations — assuming the
hydrogeology can be reasonably-defined at the grid cell level of detail. Based on all the
input data, the model calculates a water level elevation and fluxes for each and every
grid cell of the modeled area at a given point in time.

OCWD’s basin model encompasses the entire basin and extends approximately three
miles into the Central Basin in Los Angeles County to provide for more accurate model
results than if the model boundary stopped at the county line (see Figure 2-14). As
noted previously in this chapter, the county line is not a hydrogeologic boundary, i.e.,
groundwater freely flows through aquifers that have been correlated across the county
line.

Coverage of the modeled area is accomplished with grid cells having horizontal
dimensions of 500 feet by 500 feet (approximately 5.7 acres) and vertical dimensions
ranging from approximately 50 to 1,800 feet, depending on the thickness of each model
layer at that grid cell location. Basin aquifers and aquitards were grouped into three
composite model layers thought sufficient to describe the three distinguishable flow
systems referred to as the shallow, principal, and deep aquifer systems. The three
model layers comprise a network of over 90,000 grid cells.

The widely-accepted computer program, “MODFLOW,” developed by the USGS, was
used as the base modeling code for the mathematical model (McDonald and Harbaugh,
1988). Analogous to an off-the-shelf spreadsheet program needing data to be
functional, MODFLOW requires vast amounts of input data to define the hydrogeologic
conditions in the conceptual model. The types of information that must be input in digital
format (data files) for each grid cell in each model layer include the following:

e Aquifer top and bottom elevations
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e Aquifer lateral boundary conditions (ocean, faults, mountains)

e Aquifer hydraulic conductivity and storage coefficient/specific yield

e Initial groundwater surface elevation

e Natural and artificial recharge rates (runoff, precipitation, percolation,
injection)

e Groundwater production rates for approximately 200 large system and 200
small system wells

FIGURE 2-14
BASIN MODEL EXTENT
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These data originate from hand-drawn contour maps, spreadsheets, and the Water
Resources Management System (WRMS) historical database. Because MODFLOW
requires the input data files in a specific format, staff developed a customized database
and GIS program to automate data compilation and formatting functions. These data
pre-processing tasks form one of the key activities in the model development process.

Before a groundwater model can be reliably used as a predictive tool for simulating
future conditions, the model must be calibrated to reach an acceptable match between
simulated and actual observed conditions. The basin model was first calibrated to
steady-state conditions to numerically stabilize the simulations, to make rough
adjustments to the water budget terms, and to generally match regional groundwater
flow patterns. Also, the steady-state calibration helped to determine the sensitivity of
simulated groundwater levels to changes in incidental recharge and aquifer parameters
such as hydraulic conductivity. Steady-state calibration of the basin model is
documented in more detail in the OCWD Master Plan Report (OCWD, 1999).

Typical transient model output consists of water level elevations at each grid cell that
can be plotted as a contour map for one point in time or as a time-series graph at a
single location. Post-processing of model results into usable graphics is performed
using a combination of semi-automated GIS and database program applications.
Figure 2-15 presents a simplified schematic of the modeling process.

FIGURE 2-15
MOoODEL DEVELOPMENT FLOWCHART
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Model construction, calibration, and operation were built upon 12 years of effort by
OCWD staff to collect, compile, digitize, and interpret hundreds of borehole geologic
and geophysical logs, water level hydrographs, and water quality analyses. The process
was composed of ten main tasks comprising over 120 subtasks. The major tasks are
summarized below:

1.

Finalize conceptual hydrogeologic model layers and program
GlS/database applications to create properly formatted MODFLOW input
data files. Over 40 geologic cross sections were used to form the basis of
the vertical and lateral aquifer boundaries.

Define model layer boundaries. The top and bottom elevations of the three
aquifer system layers and intervening aquitards were hand-contoured,
digitized, and overlain on the model grid to populate the model input
arrays with a top and bottom elevation for each layer at every grid cell
location. Model layer thickness values were then calculated by using the
GIS.

Develop model layer hydraulic conductivity (K) grids. Estimates of K for
each layer were based on (in order of importance): available aquifer test
data, well specific capacity data, and lithologic data. In the absence of
reliable aquifer test or specific capacity data for areas in Layers 1 and 3,
lithology-based K estimates were calculated by assigning literature values
of K to each lithology type (e.g., sand, gravel, clay) within a model layer
and then calculating an effective K value for the entire layer at that well
location. Layer 2 had the most available aquifer test and specific capacity
data. Therefore, a Layer 2 transmissivity contour map was prepared and
digitized, and the GIS was then used to calculate a K surface by dividing
the transmissivity grid by the aquifer thickness grid. Initial values of K
were adjusted during model calibration to achieve a better match of model
results with known groundwater elevations.

Develop layer production factors for active production wells simulated in
the model. Many production wells had long screened intervals that
spanned at least two of the three model layers. Therefore, groundwater
production for each of these wells had to be divided among each layer
screened by use of layer production factors. These factors were calculated
using both the relative length of screen within each model layer and the
hydraulic conductivity of each layer. Well production was then multiplied
by the layer factors for each individual well. For example, if a well had a
screened interval equally divided across Layers 1 and 2, but the hydraulic
conductivity of Layer 1 was twice that of Layer 2, then the calculated
Layer 1 and 2 production factors for that well would have been one-third
and two-thirds, respectively, such that when multiplied by the total
production for this well, the production assigned to Layer 1 would have
been twice that of Layer 2. For the -current three-layer model,
approximately 25 percent of the production wells in the model were
screened across more than one model layer. In this context, further
vertical refinement of the model (more model layers) may better represent
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the aquifer architecture in certain areas but may also increase the
uncertainty and potential error involved in the amount of production
assigned to each model layer.

Develop basin model water budget input parameters, including
groundwater production, artificial recharge, and unmeasured recharge.
Groundwater production and artificial recharge volumes were applied to
grid cells in which production wells or recharge facilities were located. The
most uncertain component of the water budget — unmeasured or incidental
recharge — was applied to the model as an average monthly volume
based on estimates calculated annually for the OCWD Engineer’'s Report.
Unmeasured recharge was distributed to cells throughout the model, but
was mostly applied to cells along margins of the basin at the base of the
hills and mountains. The underflow component of the incidental recharge
represents the amount of groundwater flowing into and out of the model
along open boundaries. Prescribed groundwater elevations were assigned
to open boundaries along the northwest model boundary in Los Angeles
County; the ocean at the Alamitos, Bolsa, and Talbert Gaps; the mouth of
the Santa Ana Canyon; and the mouth of Santiago Creek Canyon.
Groundwater elevations for the boundaries other than the ocean
boundaries were based on historical groundwater elevation data from
nearby wells. The model automatically calculated the dynamic flow across
these open boundaries as part of the overall water budget.

Develop model layer storage coefficients. Storage coefficient values for
portions of model layers representing confined aquifer conditions were
prepared based on available aquifer test data and were adjusted within
reasonable limits based on calibration results.

Develop vertical leakance parameters between model layers. Vertical
groundwater flow between aquifer systems in the basin is generally not
directly measured, yet it is one of the critically-important factors in the
model’s ability to represent actual basin hydraulic processes. Using
geologic cross-sections and depth-specific water level and water quality
data from the OCWD multi-depth monitoring well network, staff identified
areas where vertical groundwater flow between the modeled aquifer
systems is either likely to occur or be significantly impeded, depending on
the relative abundance and continuity of lower-permeability aquitards
between model layers. During model calibration, the initial parameter
estimates for vertical leakance were adjusted to achieve closer matches to
known vertical groundwater gradients.

Develop groundwater contour maps for each model layer to be used for
starting conditions and for visual comparison of water level patterns during
calibration. Staff used observed water level data from multi-depth and
other wells to prepare contour maps of each layer for November 1990 as a
starting point for the calibration period. Care was taken to use wells
screened within the appropriate vertical interval representing each model

GROUNDWATER MANAGEMENT PLAN 2009 UPDATE



SECTION 2 Basin HYDROGEOLOGY

layer. The hand-drawn contour maps were then digitized and used as
model input to represent starting conditions.

9. Perform transient calibration runs. The nine-year period of November
1990 to November 1999 was selected for transient calibration, as it
represented the period corresponding to the most detailed set of
groundwater elevation, production, and recharge data. The transient
calibration process and results are described in Section 2.8.1.

10. Perform various basin production and recharge scenarios using the
calibrated model. Criteria for pumping and recharge, including facility
locations and quantities, were developed for each scenario and input for
each model run.

2.8.1 MOoODEL CALIBRATION

Calibration of the transient basin model involved a series of simulations of the period
1990 to 1999, using monthly flow and water level data. The time period selected for
calibration represents a period during which basic data required for monthly transient
calibration were essentially complete (compared to pre-1990 historical records). The
calibration period spans at least one “wet/dry” rainfall cycle. Monthly water level data
from almost 250 target locations were used to determine if the simulated water levels
adequately matched observed water levels. As shown in Figure 2-16, the calibration
target points were densely distributed throughout the basin and also covered all three
model layers.

After each model run, a hydrograph of observed versus simulated water levels was
created and reviewed for each calibration target point. In addition, a groundwater
elevation contour map for each layer was also generated from the simulated data. The
simulated groundwater contours for all three layers were compared to interpreted
contours of observed data (November 1997) to assess closeness of fit and to
qualitatively evaluate whether the simulated gradients and overall flow patterns were
consistent with the conceptual hydrogeologic model. November 1997 was chosen for
the observed versus simulated contour map comparison since these hand-drawn
contour maps had already been created for the prior steady state calibration step.
Although November 1997 observed data were contoured for all three layers, the contour
maps for Layers 1 and 3 were somewhat more generalized than for Layer 2 due to a
lower density of data points (wells) in these two layers.

Depending on the results of each calibration run, model input parameters were
adjusted, including hydraulic conductivity, storage coefficient, boundary conditions, and
recharge distribution. Time-varying head boundaries along the Orange/Los Angeles
County line were found to be extremely useful in obtaining a close fit with observed
historical water levels in the northwestern portion of the model. Fifty calibration runs
were required to reach an acceptable level of calibration in which model-generated
water levels were within reasonable limits of observed water level elevations during the
calibration period. Figures 2-17 through 2-19 show examples of hydrographs of
observed versus simulated water levels for three wells used as calibration targets.
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FIGURE 2-16
BASIN MODEL CALIBRATION WELLS
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Figure 2-17
CALIBRATION HYDROGRAPH FOR MONITORING WELL AM-5A
(Model Layer 1 -- Anaheim Forebay)
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FIGURE 2-18

CALIBRATION HYDROGRAPH FOR MONITORING WELL SC-2
(Model Layer 2 -- Santiago Pit Area)
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FIGURE 2-19
CALIBRATION HYDROGRAPH FOR MONITORING WELL GGM-1

(All Three Model Layers -- Garden Grove)
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Noteworthy findings of the model calibration process are summarized below:

e The model was most sensitive to adjustments to hydraulic conductivity and
recharge distribution. In other words, minor variations in these input
parameters caused significant changes in the model water level output.

e The model was less sensitive to changes in storage coefficient, requiring
order-of-magnitude changes in this parameter to cause significant changes in

simulated water levels, primarily affecting the amplitude of seasonal water
level variations.

e The vast amount of observed historical water level data made it readily
evident when the model was closely matching observed conditions.

e Incidental (unmeasured) recharge averaging approximately 70,000 afy during
the 1990-1999 period appeared to be reasonable, as the model was fairly
sensitive to variations in this recharge amount.

e Groundwater outflow to Los Angeles County was estimated to range between

5,000 and 12,000 afy between 1990 and 1999, most of this occurring in
Layers 1 and 3.

e Groundwater flow at the Talbert Gap was inland during the entire model
calibration period, indicating moderate seawater intrusion conditions. Model-
derived seawater inflow ranged from 500 to 2,700 afy in the Talbert Gap and
is consistent with chloride concentration trends during the calibration period
that indicated inland movement of saline groundwater in these areas.

e Model-derived groundwater inflow from the ocean at Bolsa Gap was only 100-
200 afy due to the Newport-Inglewood Fault zone, which offsets the Bolsa
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aquifer and significantly restricts the inland migration of saline water across
the fault.

e Model adjustments (mainly hydraulic conductivity and recharge) in the
Santiago Pits area in Orange significantly affected simulated water levels in
the coastal areas.

e Model reductions to the hydraulic conductivity of Layer 2 (Principal aquifer
system) along the Peralta Hills Fault in Anaheim/Orange had the desired
effect of steepening the gradient and restricting groundwater flow across the
fault into the Orange area. These simulation results were consistent with
observed hydrogeologic data indicating that the Peralta Hills Fault acts as a
partial groundwater barrier.

e Potential unmapped faults immediately downgradient from the Santiago Pits
appear to restrict groundwater flow in the Principal aquifer system, as
evidenced by observed steep gradients in that area, which were reproduced
by the model. As with the Peralta Hills Fault, an approximate order-of-
magnitude reduction in hydraulic conductivity along these suspected faults
achieved the desired effect of reproducing observed water levels with the
model.

2.8.2 MODEL ADVISORY PANEL

The model development and calibration process was regularly presented to and
reviewed by a Model Advisory Panel. This technical panel consisted of four groundwater
modeling experts who were familiar with the basin and highly qualified to provide insight
and guidance during the model construction and calibration process. Twelve panel
meetings were held between 1999 and 2002. The panel was tasked with providing
written independent assessments of the strengths, weaknesses, and overall validity and
usefulness of the model in evaluating various basin management alternatives. Two
memoranda were prepared: one at the completion of the steady-state model calibration
and steady-state scenarios (Harley et al., 1999) and one at the completion of the
transient model calibration and initial transient basin operational scenarios (Harley et al.,
2001). Key conclusions and findings of the panel regarding the transient model are
summarized below.

e Transient modeling has substantially improved the overall understanding of
processes and conditions that determine how and why the basin reacts to
pumping and recharge. This improved understanding, coupled with the
model’s ability to simulate existing and possible future facilities and alternative
operations, significantly improves the District's potential ability to enhance
and actively manage basin water resources.

e Modeling has helped verify major elements of the basin conceptual model
and has been instrumental in clarifying:

o Variations in the annual water balance

0 Hydrostratigraphy of the basin
0 Horizontal flow between basin subareas
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0 The potential degree of interconnection and magnitude of vertical flow
between major aquifers

o0 The potential hydraulic significance of the Peralta Hills Fault in the
Anaheim Forebay

o0 Variations in aquifer hydraulic properties

o0 The relative significance of engineered versus natural recharge and
groundwater outflow within the basin

o Numerous other issues and conditions.

e The ability of the model to simulate known and projected future conditions will
evolve and improve as new data become available and updated calibration
runs are completed.

e Parameters used to set up the model appear to be within limits justified by
known, estimated, and assumed subsurface conditions based upon available
historic data.

e |Initial transient calibration completed using a nine-year calibration period
(1990-1999) is considered adequate to confirm the initial validity of the model
for use in evaluating a variety of potential future projects and conditions.

e Areas of the basin that could benefit from future exploration, testing,
monitoring, analysis and/or additional model calibration were identified.

e The model is not considered appropriate for assessing detailed local impacts
related to new recharge facilities or well fields. These impacts should be
assessed using more detailed local submodels and by conducting detailed
field studies.

e The model does not, nor is it intended to, address water supply availability,
cost, water quality, or land subsidence.

Recommendations of the panel included suggestions that thorough documentation be
prepared on model configuration and calibration and that the model calibration period
be extended as new data become available.

2.8.3 TALBERT GAP MODEL

Between 1999 and 2000, OCWD contracted with Camp Dresser & McKee Inc. to
develop a detailed groundwater flow model of the Talbert Gap and surrounding area for
the purpose of evaluating and estimating the amount and location of fresh water
injection wells needed to control seawater intrusion under current and projected future
basin conditions. The Talbert Gap modeling effort was undertaken as part of the design
scope of work for Phase 1 of the GWR System, which included expansion of the
existing Talbert Barrier. The configuration and initial calibration of the Talbert Gap
Model and further model refinement and calibration were documented by Camp Dresser
& McKee Inc. (2000, 2003).

Consistent with the Basin Model Advisory Panel's findings, OCWD determined that a
more detailed model of the Talbert Gap was necessary to evaluate the local water level
changes associated with various potential injection barrier alignments and flow rates.
The Talbert model comprises an area of 85 square miles, 13 Layers (seven aquifers
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and six aquitards), and 509,000 grid cells (250 feet x 250 feet horizontal dimensions).
Figures 2-20 and 2-21 show the model area and layering schematic, respectively.

FIGURE 2-20
TALBERT GAP MODEL AND BASIN MODEL BOUNDARIES
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FIGURE 2-21
TALBERT GAP MODEL AQUIFER LAYERING SCHEMATIC

Key findings of the Talbert Gap model are summarized below.

Depending on the amount of basin production, particularly near the Talbert
Barrier, 30 mgd (approximately 34,000 afy) of injection will substantially raise
water levels, yet may not be sufficient to fully prevent seawater intrusion in
the Talbert Gap. Additional injection wells beyond those planned for Phase 1
of the GWR System may be required.

Under projected 2020 conditions, the future Talbert Barrier may require an
annual average injection rate of up to 45 mgd based on the results of existing
analyses. This estimated future injection requirement will be further evaluated
as additional data are collected.

The Talbert model inland boundaries do not coincide with hydrologic or
geologic features, e.g., recharge area, faults. Therefore, simulated water
levels are highly influenced by the time-varying water levels specified along
the boundaries. For future Talbert model predictive runs, the basin model
should be used to generate water levels that can then be specified along the
inland Talbert model boundaries.

The Talbert model was less sensitive to adjustment hydraulic conductivity and
storage coefficient than the basin model, primarily because of the stronger
influence of the specified-head boundaries in the Talbert model.
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3 GROUNDWATER MONITORING

OCWD conducts a comprehensive monitoring program of the groundwater
basin and surface water supplies in the watershed to properly manage water
supplies and to safeguard the basin’s water quality. This section describes
OCWD’s basin monitoring programs, including the following:

e Groundwater monitoring locations;
e Water sample collection and analysis procedures;

e Monitoring of production rates, groundwater elevation, groundwater
guality, and recharge water quality; and

e Seawater intrusion monitoring and prevention.

3.1 Introduction

For its size, the Orange County groundwater basin is one of the world’'s most
extensively monitored. The District’'s comprehensive monitoring program tracks dynamic
basin conditions including groundwater production, storage, elevations, and water
quality.

OCWD’s monitoring program has helped improve groundwater management throughout
the basin by:

e Establishing on an annual basis the safe and sustainable level of groundwater
production.

e Determining the extent of seawater intrusion and subsequently building
improvements to seawater barriers to prevent and reverse such intrusion.

e Discovering areas of groundwater contamination to protect public health and
beneficial use of groundwater, and to begin remediation efforts at an early
stage.

e Assuring that the groundwater basin is managed in full compliance with all
relevant laws and regulations.

3.2 Collection and Management of Monitoring Data

Data are collected through a vast network of production and monitoring wells at
frequencies necessary for short- and long-term trend analyses. The wells are located
throughout the basin to enable not only analysis of the basin as a whole but also to
focus on local or sub-regional investigations. Multi-depth monitoring wells provide
depth-specific water level and quality data allowing analysis of the basin’s multiple-
aquifer configuration.

The network of nearly 700 municipal drinking water, private domestic, industrial,
irrigation, and monitoring wells is used to collect data for a variety of purposes. A list of
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each OCWD monitoring well with well type, cased depth, and top and bottom
perforation is shown in Appendix E. Figure 3-1 shows the locations of over 200
production wells that extract groundwater for municipal use. Monthly individual well
production rates for large-capacity wells have been collected since 1988. Monitoring
wells, shown in Figure 3-2, are operated by OCWD to supplement the water quality data
collected at production wells and to fill data gaps.

FIGURE 3-1
PRoDUCTION WELL LOCATIONS
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FIGURE 3-2
OCWD MONITORING WELL LOCATIONS

Note: Monitoring wells constructed and/or owned by other entities besides OCWD are not shown.

Data collected in OCWD’s monitoring program are stored in the District’'s electronic
database, the Water Resources Management System (WRMS). WRMS contains
comprehensive well information, current and historical data, as well as information on
sub-surface geology, groundwater modeling, and water quality. This database provides
for subsequent retrieval and analysis of data or preparation of data reports and data
submittals to other agencies.
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3.3 Water Sample Collection and Analysis

OCWD'’s laboratory is state-certified to perform bacteriological, inorganic, and organic
analyses (see Figure 3-3). The District utilizes state-certified contractor laboratories to
analyze asbestos, dioxin, and radiological samples. Analytical methods approved by the
California Department of Public Health (CDPH) or U.S. Environmental Protection
Agency (EPA) are used for analyzing water quality samples for the drinking water
compliance program. As new chemicals are regulated, the OCWD laboratory develops
the analytical capability and becomes certified in the approved method to process
compliance samples. The amount of samples taken is dynamic, ranging from 600 to
1,700 samples in any given month.

Water quality samples are collected in the field in accordance with approved federal and
state procedures and industry-recognized quality assurance and control protocols to
ensure that sampled water is representative of ambient groundwater (or surface water)
conditions.

Water samples are collected in method-specific containers, stored in coolers at
approximately 4°C, and delivered to state-certified laboratories, researchers, or contract
laboratories for analysis. The majority of samples are delivered to the laboratory on the
day of sample collection. When samples must be shipped, they are sent overnight for
next-day delivery. Site conditions, field measurements of selected water quality
parameters (temperature, pH, electrical conductivity, and dissolved oxygen), and other
relevant sample observations are recorded in field notebooks at each sampling location,
and a chain-of-custody form is completed for each sample collected per site. Sampling
occurs in a variety of terrains and occasionally in inclement weather and outside normal
business hours.

FIGURE 3-3
OCWD’s STATE CERTIFIED NEW LABORATORY
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FIGURE 3-4
THREE COMMON MONITORING WELL DESIGNS

Westbay

Vest Production wells that provide water for
Multipoint Well

drinking water, irrigation/agriculture,
and industrial uses generally have well
screens located in the permeable,
water-bearing zones that may tap
multiple aquifers. Therefore, water
quality samples collected from these
wells may represent water from one or
more aquifers; some permeable zones
may provide greater contribution than
others to the overall water sample. In
contrast, monitoring  wells are
designed and constructed with well
screens placed at a specific depth and
length to provide water quality at

: desired zones within an aquifer.
Flgure 3-4 illustrates the three monitoring well designs used for basinwide water quality
monitoring activities: multi-point, nested, and cluster.

Nested Well Well Cluster

The multi-point well is a Westbay well design that contains a single casing with
sampling ports located at specific depths in the underlying aquifers (Figure 3-5).
Individual sampling points are hydraulically separated by packers. A computer-assisted
sampling probe is used to collect a water sample at the desired depth. The sampling
port has direct hydraulic connection between the port and the aquifer, allowing
groundwater to flow into a detachable stainless steel sample container. OCWD has
more than 50 multi-point wells ranging from a few hundred feet to over 2,000 feet in
depth.

FIGURE 3-5
MULTIPORT WELL DESIGN DETAIL
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A nested well design consists of a single borehole with individual monitoring wells
screened at specific depths and completed in the borehole. A cluster is represented by
individual monitoring wells completed with single casings at targeted depths within close
proximity of each other. A “single point” monitoring well is one individual monitoring well
that typically is screened over about 10 to 30 feet of sediments. The primary difference
between the multi-point wells and the nested, cluster or single-point monitoring wells is
the method of sample collection. Westbay multi-point wells do not require purging of
groundwater prior to sample collection. In contrast, single point monitoring wells use a
submersible pump to purge groundwater from the well and the surrounding formation
until “ambient” or steady state conditions are obtained as determined by steady,
continuous field measurements of pH, electrical conductivity, and temperature.

Between forty to nearly 2,000 gallons of groundwater may be purged from a monitoring
well prior to sample collection. Generally, a truck equipped with one or more
submersible pumps and a portable generator is used to purge and sample groundwater
from single-point monitoring wells. Portable submersible pump and reel systems provide
additional flexibility to increase the efficiency of sampling monitoring wells without
dedicated pumps. One truck is outfitted with a dual system of submersible pumps and
environmental hoses installed separately on hydraulic booms to sample two wells
simultaneously (see Figure 3-6).

FIGURE 3-6
DuAaL Boom WATER QUALITY SAMPLING VEHICLE
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3.4 Production and Groundwater Elevation Monitoring

Approximately 200 large-capacity municipal supply wells account for 97 percent of
production. Large-capacity well owners, who are required by the District Act to report to
OCWD every six months, voluntarily report monthly groundwater production for each of
their wells. The production volumes are verified by OCWD field staff. Data are used to
assess the Replenishment Assessment, quantify total basin pumping, calibrate the
basin model described in Section 2.8, and to evaluate seasonal groundwater level
fluctuations. As an example, Figure 3-7 illustrates seasonal groundwater production
trends in three municipal wells.

FIGURE 3-7
EXAMPLES OF SEASONAL WELL PUMPING PATTERNS
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Groundwater elevation (or level) data are measured at least semi-annually at nearly
every production and monitoring well. Over 1,000 individual measurement points are
monitored for water levels on a monthly or bi-monthly basis to evaluate short-term
effects of pumping or recharge operations. More frequent water level measurements
are collected at selected monitoring wells in the vicinity of OCWD'’s recharge facilities,
seawater barriers, and areas of special investigation where drawdown, water quality
impacts, or contamination are of concern. The number of municipal wells that are
monitored varies from year to year depending on well maintenance, abandonment, new
well construction, and related factors.
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3.5 Water Quality Monitoring

In 2008, nearly 14,000 groundwater samples were collected and analyzed to comply
with state and federal regulations and to enable OCWD to monitor the water quality of
the basin. OCWD conducts the EPA/CDPH compliance sampling and reporting for
Producers wells. The number of water quality samples varies each year in response to
regulatory requirements and to gain a better understanding of the basin, as shown in
Figure 3-8. A summary of the well types, the number of wells, and the number of
sample points is presented in Table 3-1.

FIGURE 3-8
GROUNDWATER AND SURFACE SITE SAMPLES COLLECTED BY OCWD
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TABLE 3-1
DISTRIBUTION OF WELLS IN BASINWIDE MONITORING PROGRAM
No. of
Well Type No. of Wells Individual
Sample Points

Drinking Water Wells 228 228
Industrial And Irrigation wells 123 123
OCWD Monitoring Wells (excluding seawater monitoring) 254 728
OCWD Seawater Intrusion Monitoring Wells 93 244
Total 698 1323
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Samples collected throughout the basin are used to monitor the impacts of basin
extraction, determine the effectiveness of the seawater intrusion barriers, assess the
impacts of historic and current land uses, and serve as a sentinel or early warning of
emerging contaminants of concern. The District's comprehensive water quality
monitoring programs fall roughly into three categories: (1) compliance with permits and
drinking water regulations, (2) OCWD Board approved projects for research and other
purposes, and (3) basin management.

3.5.1 DRINKING WATER REGULATIONS

The Federal Safe Drinking Water Act (SDWA) directs the EPA to set health-based
standards (maximum contaminant levels or MCLSs) for drinking water to protect public
health against both naturally-occurring and man-made contaminants. EPA administers
the SDWA at the federal level and establishes MCLs for bacteriological, inorganic,
organic, and radiological constituents (U.S. Code Title 42, and Code of Federal
Regulations Title 40). California administers and enforces the federal program and has
adopted its own SDWA, which may contain more stringent state requirements
(California Health and Safety Code, Section 116350 and related sections). The
regulations implementing the California SDWA are referred to as the Title 22 Drinking
Water Standards.

Since the 1970s, the number of chemicals regulated in groundwater sources has
increased more than four-fold. OCWD monitors more than 100 regulated and
unregulated chemicals at a specified monitoring frequency established by regulation as
shown in Table 3-2.

Typically, about one-third of the drinking water wells are sampled every year for general
minerals, metals, and secondary MCL constituents (color, odor, TDS, sodium, chloride,
alkalinity, etc.). VOCs and nitrate are sampled annually at every well. Quarterly
monitoring is required if VOCs are detected or if nitrate concentrations exceed
50 percent of the MCL. In addition, OCWD monitors wells routinely for selected
chemicals on the unregulated lists, chemicals with Notification Levels, or new chemicals
of concern.

Analyses for synthetic organic chemicals (SOCs) including tests for herbicides,
pesticides, plasticizers, and other semi-volatile organics require use of twelve or more
analytical methods. Newly-constructed wells are monitored for SOCs for four
consecutive quarters to provide seasonal data for CDPH to assess the long-term
monitoring frequency in their vulnerability assessment.

In addition to the regulated chemicals, both EPA and the CDPH require monitoring for
unregulated chemicals. Unregulated chemicals do not have an established drinking
water standard, but are new priority chemicals of concern. Monitoring provides
information regarding their occurrence and levels detected in drinking water supply
wells as the first assessment step to determine if the establishment of a standard (MCL)
is necessary. Wells must be sampled twice within twelve months to comply with the
unregulated chemical monitoring rules.
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TABLE 3-2

MONITORING OF REGULATED AND UNREGULATED CHEMICALS

DPH Title 22 Drinking Water Monitoring Frequency -- Regulated Chemicals

Chemical Class
Inorganic - General Minerals
Inorganic - Trace Metals
Nitrate and nitrite
Detected > 50% MCL
Perchlorate
Detected > DLR
Non-detect at < DLR
Volatile organic chemicals (VOC)

Detected VOC

Synthetic organic chemicals (SOC)

Atrazine and simazine

Radiological
Detected at > 1/2 MCL < MCL
Detected at < 1/2 MCL
Non-detect at < DLR

Frequency
Once every 3 years
Once every 3 years

Annually

Quarterly

Quarterly
Once every 3 years
Annually

Quarterly

Once every 3 years

Once every 3 years
Once every 6years

Once every 9 years

Monitoring Notes

New wells sampled quarterly for 1st year

New wells sampled quarterly for 1st year

Detection limit = 4 ppb

New wells sampled quarterly for 1st year

New wells sampled quarterly for 1st year; if
non-detect, susceptibility waiver for 3 years

New wells sampled quarterly for 1st year
(initial screening) to determine reduced
monitoring frequency for each radionuclide

Per radionuclide
Per radionuclide

Per radionuclide

Comments

OCWD will monitor at least annually

Reduced monitoring after initial year
Reduced monitoring after initial year

Reduced monitoring after initial year

EPA and DPH Unregulated Chemicals

DHS UCMR - required testing for all new
wells

EPA UCMR1 - no longer required by EPA;
sampling period was 2001-2003; received
waiver April '08 from DPH of non vulnerable
so no further testing required. New wells were
being tested since 2001 to Apr. 08 (waiver

DHS : 4-Inorganic and 5-organic

chemicals

Two required samples: Monitoring completed for existing wells in
(1) Vulnerable period: 2001- 2003; new wells tested during 1st
May-Jun-Jul-Aug-Sep year

(2) 5 to 7 months before or

after the sample collected in

EPA UCMRL - List 1: 1-Inorganic and
10-organic chemicals

EPA UCMR1 - List 2: 13-Organic

chemicals the vulnerable period. No granted by DPH)
EPA UCMR2 - List 1: 10 organic further testing after All water utilities serving >10,000 people.
chemicals completing the two required | Monitoring period: 2008- 2010

sampling events All water utilities serving population
>100,000 and EPA selected systems
serving <100,000 population. Monitoring

period: 2008- 2010

Current EPA program: Jan 2008 - Dec. 2010

EPA UCMR?2 - List 2: 15 organic
chemicals

3.5.2 MONITORING FOR CONTAMINANTS IN THE BASIN

OCWD has taken a proactive role in monitoring the basin for VOCs for over twenty
years. This extensive monitoring program that tests agricultural, industrial, private, and
domestic wells, led to the discovery of the El Toro MCAS solvent plume, discussed in
Section 5.5. In response to the detection of VOCs in Anaheim and Fullerton over 100
monitoring wells, many in cluster well configuration were drilled to provide a broad
range of monitoring points to define the areal extent of VOC contamination.

Monitoring wells are sampled as frequently as quarterly in areas of localized high
concentrations of solvents and annually at other locations. Other chemicals are added
to the monitoring program when concern arises. In the case of the North Basin
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Groundwater Protection Project, described in Section 5.8, OCWD monitors for VOCs,
1,4-dioxane, and other constituents.

Monitoring gaps for regulated and unregulated chemicals occur in areas within Irvine
where drinking water wells were not operating on a regular basis. OCWD's fills the data
gaps with the non-potable well monitoring program. Monitoring wells and accessible
agricultural wells are sampled for volatile organics, general minerals, and selected
chemicals of concern to provide water quality information in this area of the basin.

3.6 Seawater Intrusion Monitoring and Prevention

Monitoring and preventing the encroachment of seawater into fresh groundwater zones
along coastal Orange County is a major basin management issue. Seawater
encroachment also represents a key factor in determining the basin operating range in
terms of the maximum accumulated overdraft. Besides seawater intrusion, other
identified sources of coastal groundwater salinity include connate water (water trapped
in the pore spaces of sediments at the time of deposition) and brines disposed of at the
ground surface during past oil production (Poland et al., 1956; DWR, 1961; DWR, 1968;
J.M. Montgomery, 1974). The primary avenues for seawater intrusion into the basin are
permeable sediments underlying topographic lowlands or “gaps” between the erosional
remnants or “mesas” of the Newport-Inglewood Uplift, as shown in Figure 3-9. The
susceptible locations are the Talbert, Bolsa, Sunset, and Alamitos Gaps.

Seawater intrusion through the Alamitos and Talbert Gaps is controlled via the
operation of seawater barriers consisting of injection wells. The Alamitos Barrier has
been operated since 1965 under a joint funding agreement between OCWD and Los
Angeles County Department of Public Works (LACDPW) and a joint management
committee consisting of OCWD, LACDPW, and other local stakeholders including the
Water Replenishment District, City of Long Beach, and Golden State Water Company.
OCWD has operated the Talbert Seawater Barrier since 1975. Flow and pressure
readings are used to maximize total injection without over pressurizing the wells.

A coastal seawater monitoring program assesses the effectiveness of the Alamitos and
Talbert Barriers and tracks salinity levels in the Bolsa and Sunset Gaps. Over 425
monitoring and production wells are sampled semi-annually to assess water quality
conditions during periods of lowest production (winter) and peak demands (summer).
Monthly water levels are measured in many of the coastal wells to evaluate seasonal
effects of pumping and the operation of the injection barrier. A small subset of coastal
wells is equipped with pressure transducers and data loggers for twice daily
measurement and recording of water level conditions.

Key groundwater monitoring parameters used to determine the effectiveness of the
barriers include water level elevations, chloride, TDS, electrical conductivity, and
bromide. Groundwater elevation contours for the aquifers most susceptible to seawater
intrusion are prepared to evaluate the freshwater mound developed by the barrier
injection wells and to determine if it is sufficient to prevent the inland movement of
saline water. The Talbert Gap chloride concentration contours shown in Figure 3-10
illustrate both the historical inland progression of groundwater salinity and its recent
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reversal due to injecting large volumes of water and basin management practices
employed in the last four years.

FIGURE 3-9
SEAWATER BARRIER LOCATIONS
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FIGUrE 3-10
LANDWARD MOVEMENT OF 250 MG/L CHLORIDE CONCENTRATION CONTOUR

In addition to contour maps, OCWD staff prepares and reviews chloride concentration
trends at individual wells to identify and evaluate intrusion in specific aquifer zones,
Chloride concentration trend charts for two of those wells are shown in Figure 3-11 with

their locations shown in Figure 3-10.
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FIGURE 3-11
ExXAMPLE CHLORIDE CONCENTRATION TREND CHARTS
DoMESTIC WELL LIBM-HB
NEAR BEACH BLVD. AND TALBERT AVE., HUNTINGTON BEACH

CALENDAR YEAR

MONITORING WELL OCWD BSO-2/1
BoLsA CHICA AREA, NEAR WINTERSBURG CHANNEL

CALENDAR YEAR
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3.7 Monitoring Quality of Recharge Water

OCWD conducts an extensive program to monitor the quality of the water recharged
into the groundwater basin. This includes monitoring of the Santa Ana River surface
water and other recharge water supplies.

3.7.1 SANTA ANA RIVER WATER QUALITY

Since the quality of the surface water that is used for recharge may affect groundwater
guality, a routine monitoring program is maintained to continually assess ambient river
water quality conditions. Characterizing the quality of the Santa Ana River and its
impact on the basin is necessary to verify the sustainability of continued use of river
water for recharge and to safeguard a high-quality drinking water supply for Orange
County.

On-going monthly surface water monitoring of the Santa Ana River is conducted at
Imperial Highway near the diversion of the river to the off-river recharge basins and at a
site below Prado Dam. Sampling frequencies for selected river sites and recharge
basins are shown in Table 3-3.

TABLE 3-3
SURFACE WATER QUALITY SAMPLING FREQUENCY WITHIN ORANGE COUNTY

SAR Below Sl Anaheim Kraemer/
Dam

Category Imperial Miller

Hwy LEE Basin

General Minerals
Nutrients

Metals

Microbial

Volatile organic compounds
(VOC)

Semi-volatile organic
compounds (SOC)

Total organic halides (TOX)
Radioactivity

Perchlorate

Chlorate

lodine
NDMA Formation Potential
(NDMA-FP)

<
<
<

O O Z200O0

<00 £ 20KL

O OO0 0 £ Z20L
O O O

O OO0 0 £ Z20KL

M = monthly, Q = quarterly

Note: NDMA-FP and iodine are focused testing initiated in late 2007 and will continue through
2009. Data will be reviewed to determine if monitoring should continue or incorporated into the
long-term monitoring program.
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General minerals, nutrients, and selected other constituents are monitored monthly, and
radioactivity constituents, metals, volatile organics, and semi-volatile organics (e.g.,
pesticides and herbicides) are monitored quarterly. Several points on the river and key
tributaries to the river above Prado Dam, as shown in Figure 3-12 are also monitored
annually for general minerals and nutrients.

FIGURE 3-12
OCWD SURFACE WATER MONITORING LOCATIONS ABOVE PRADO DAM
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3.7.1.1 Santa Ana River Water Quality and Health Study

In 2004, OCWD completed the Santa Ana River Water Quality and Health (SARWQH)
study (OCWD, 2004). This voluntary study was conducted from 1994 to 2004 at a cost
of $10 million. The study was initiated due to OCWD’s concerns about the high
percentage of treated wastewater discharges into the non-storm flows of the Santa Ana
River.

The goal of the SARWQH Study was to apply advanced water quality characterization
methods to assess the quality of Santa Ana River water and the groundwater after
Santa Ana River water is used to recharge the groundwater basin. The multi-disciplinary
study design included an examination of hydrogeology, microbiology, inorganic and
organic water chemistry, toxicology and public health. The organic water chemistry
component included an analysis of trace (low concentration) constituents and dissolved
organic compound (DOC) characterization. Analyses and research in the SARWQH
Study were conducted by scientists, researchers, and water quality experts from
numerous organizations, including Stanford University, Lawrence Livermore National
Laboratory, USGS, Oregon State University, and Metropolitan Water District.

The results of this extensive study confirmed that current recharge practices using
Santa Ana River water are protective of public health. Findings from the SARWQH
Study provided information necessary for the planning and permitting of other OCWD
projects, such as the GWR System. Results are also helping to shape the CDPH
proposed regulations for groundwater recharge.

At the request of OCWD, the National Water Research Institute (NWRI) conducted an
independent review of the results from the SARWQH Study. NWRI assembled a group
of experts in the fields of hydrogeology, water chemistry, microbiology, and the other
requisite fields to form the Scientific Advisory Panel. This Panel met annually during the
study to review the results and provide recommendations on future work. The panel
also prepared a final report (NWRI, 2004) that concluded:

“Based on the scientific data collected during the SARWQH Study, the
Panel found that:

e The SAR met all water-quality standards and guidelines that have
been published for inorganic and organic contaminants in drinking
water.

e No chemicals of wastewater origin were identified at concentrations
that are of public health concern in the SAR, in water in the
infiltration basins, or in nearby groundwaters.

The constituents that were considered included non-regulated chemicals
(e.g., pharmaceutically active chemicals) and contaminants of concern
that arose during the course of the SARWQH study (e.g.,
n-Nitrosodimethylamine [NDMAY)).

The unprecedented classification of the major components of DOC and
the transformations that occur within these chemical classes as water
moves downstream and into the aquifer provided significant new evidence
to support the conclusion that the product water is suitable for potable
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consumption and is also becoming comparable to other sources of
drinking water, such as the Colorado River, in its organic profile.”

3.7.2 REPLENISHMENT WATER FROM METROPOLITAN

When the District purchases replenishment water from Metropolitan and it is delivered
at Anaheim Lake, the water is blended with Santa Ana River water. OCWD samples
this blended water for general minerals, nutrients, and other selected constituents. The
District may also sample for radioactive constituents, metals, volatile organics, and
semi-volatile organics (e.g., pesticides and herbicides).

3.7.3 GROUNDWATER REPLENISHMENT SYSTEM

Recharge water produced by the GWR System is extensively monitored daily, weekly,
and quarterly for general minerals, metals, organics, and microbiological constituents as
shown in Table 3-4. Focused research-type testing has been conducted on organic
contaminants and selected microbial species (i.e., protozoa, coliphage, etc.)

TABLE 3-4
GROUNDWATER REPLENISHMENT SYSTEM PRODUCT WATER QUALITY MONITORING

Testing

SRy Frequency

General Minerals

Nitrogen Species (NO3, NO2, NH3, Org-N) and TDS
Metals

Inorganic chemicals

Microbial

Total Organic Carbon (TOC)

Non-volatile synthetic organic compounds (SOCSs)
Disinfection Byproducts

Radioactivity

OO0 UUoO00 =X

D = Daily, W = twice weekly, M = monthly, Q = quarterly,

After the GWR System water is recharged, the water is monitored in the groundwater
basin. The District uses an array of monitoring wells in the Talbert Gap and in Anaheim
to monitor the water quality. As part of the construction of the GWR System, three new
monitoring wells were constructed to complement the District’s existing monitoring wells
network.

3.7.4 INTEGRATED GROUNDWATER AND SURFACE WATER MONITORING

As part of its recharge water quality monitoring program, the District monitors
groundwater quality at selected monitoring wells downgradient of the recharge facilities
where the subsurface rate of travel of recharge water is known. These wells provide an
indication of groundwater quality as recharge water flows away from the recharge
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basins. Recharge water samples are collected in coordination with these targeted
groundwater samples so that the changes in water quality with time after recharge can
be assessed. This allows for evaluations of water quality for parameters such as nitrate
as the water is infiltrated and subsequently flows in the subsurface.

This integration of groundwater and surface water monitoring was established based on
recharge water tracer studies conducted with water recharge at Anaheim Lake,
Kraemer Basin, and the Santa Ana River (Clark et. al, 2004).

3.8 Publication of Data

In addition to collecting and managing data in the District's WRMS as described
previously in this section, OCWD analyzes and reports data in a number of regular
publications as shown in Table 3-5 below.

TABLE 3-5
DATA COLLECTION AND REPORTING

Frequency of

Publication Contents

Report

Basin hydrology, groundwater conditions,
total groundwater production, groundwater
levels, coastal groundwater conditions,
calculation of basin accumulated
overdraft, supplemental water purchases;
required by the District Act

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

Santa Ana River Water Quality Surface water quality data for the Santa

Monitoring Report CATITILEL Ana River

. Data related to the operation of the
SIRUTENEES [RED O Groundwater Replenishment System and
System and Talbert Barrier Annual P y

the Talbert Seawater Intrusion Barrier;

Report required by RWQCB permit

Amounts of Santa Ana River flows at
Annual Prado Dam and Riverside Narrows;
required by 1969 stipulated judgment

Santa Ana River Watermaster
Report

Total amount of managed recharge,

Annual recharge data for each recharge basin,
beginning 2009 | sources of and quantities of recharge
water supplies

Managed Aquifer Recharge
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4 RECHARGE WATER SUPPLY MANAGEMENT

OCWD manages the District’s recharge facilities to maximize groundwater
recharge. Efficiently operating existing groundwater recharge basins and
facilities and expanding recharge operations where feasible are major District
objectives. This section:

e Describes the operations of the OCWD recharge facilities;
e Explains seawater intrusion barrier operations; and

e Discusses the sources of recharge water supplies.

4.1 Recharge Operations

Recharging water into the basin, through natural and artificial means, is essential to
support pumping from the basin. Although the amount of recharge and total pumping
may not be the same each year, over the long-term the amount of recharge needs to be
similar to total pumping. The basin’s primary source of water for groundwater recharge
is flow from the Santa Ana River. The Santa Ana River is the largest coastal stream in
southern California with a length of 80 miles and a drainage area of 2,470 square miles
(Blomquist, 1988). OCWD diverts river flows into recharge basins located in and
adjacent to the Santa Ana River and its main Orange County tributary, Santiago Creek.
Other sources of recharge water supplies include natural recharge, recycled water, and
imported water.

OCWD currently operates 1,067 acres of recharge facilities located in and adjacent to
the Santa Ana River and Santiago Creek. OCWD recharge facilities are shown in
Figure 4-1. Active or managed recharge of groundwater began in 1949, in response to
increasing drawdown of the basin and, consequently, the serious threat of seawater
intrusion contaminating groundwater. The first imported water used to recharge the
basin was Colorado River water purchased from Metropolitan.

In 1953, OCWD began making improvements in the Santa Ana River bed and areas
adjacent to the river to increase recharge capacity. These improvements included
modifying river channels and construction of off-channel recharge basins. Expansion of
the recharge system has continued to the present time to the point where nearly all
Santa Ana River non-stormflows are captured for recharge into the groundwater basin.
Sources of recharge water have expanded to include water from Santiago Creek and
purified water from the GWR System.

The recharge system consists of a series of recharge basins, also called percolation or
spreading basins, whose sidewalls and bottoms allow for percolation into the underlying
aquifer. The rate at which water enters from the surface into the ground is the
percolation rate (or recharge or infiltration rate). The percolation rate and how it
changes through time is the main factor in determining the effectiveness of the recharge
facilities.
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4-2

FIGURE 4-1
OCWD RECHARGE FACILITIES IN ANAHEIM AND ORANGE
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Higher percolation rates allow a greater quantity of water to infiltrate into the
groundwater basin. Percolation rates tend to decrease with time as the percolation
basins develop a thin clogging layer on the basin bottom. The clogging layer develops
from fine grain sediment deposition and from biological growth. Percolation rates are
restored by mechanical removal of the clogging layer from the basins. Mechanical
removal methods that are employed utilize heavy equipment such as dozers, scrapers,
and other equipment. Additionally, basin cleaning vehicles are employed in selected
basins. These basin cleaning vehicles operate while the basin is in operation.

4.1.1 Prado Basin

The majority of water recharging the basin is Santa Ana River water that enters Orange
County after flowing through the Prado Dam. The dam, shown in Figure 4-2, was built
by the U.S. Army Corps of Engineers (ACOE) in 1941 “for flood control and other
purposes.”

FIGURE 4-2
PrRaDO DAM AND OCWD PRADO WETLANDS
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In the 1960s the ACOE began working with OCWD to conserve base and stormflows
behind the dam in order to enable OCWD to divert flows into recharge facilities. In
1994, the ACOE adopted new dam operating procedures to increase water
conservation (ACOE, 1994). During non-storm periods, the ACOE now releases water
stored behind Prado Dam at rates compatible with OCWD’s recharge capacity as long
as the stored water does not compromise the use of the dam for flood control purposes.

Although the District’s recharge system has the capacity to capture all Santa Ana River
baseflows released through the Prado Dam, stormflows occasionally exceed the
diversion capacity. OCWD continuously works with the ACOE to manage flow rates in
order to maximize the recharge of stormflows. A new Memorandum of Agreement
between OCWD and the ACOE, executed in 2006, authorized a four-foot increase in the
maximum winter pool elevation. Water now can be stored temporarily behind Prado
Dam up to an elevation of 498 feet mean sea level during the flood season, and up to
an elevation of 505 feet during the non-flood season, as shown in Figure 4.3.

FIGURE 4-3
MAXIMUM CONSERVATION STORAGE ELEVATIONS ALLOWED BEHIND PRADO DAM

4.1.2 Recharge Facilities in Anaheim and Orange

The District operates 30 recharge facilities in the Cities of Anaheim and Orange and
unincorporated areas of Orange County. These facilities, listed in Table 4-1, have a
combined total storage volume of approximately 26,000 af. For descriptive purposes,
they are grouped into four major components: the Main River System, the Off-River
System, the Deep Basin System, and the Burris Basin/Santiago System.
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TABLE 4-1
AREA AND STORAGE CAPACITIES OF RECHARGE FACILITIES

Wetted Max. Storage

Facility Area Capacity (1)
(acres) (af)
Anaheim Lake 72 2,260
Burris Basin 120 2,670
Conrock Basin 25 1,070
Five Coves Basin: Lower 16 182
Five Coves Basin: Upper 15 164
Foster-Huckleberry Basin 21 630
Kraemer Basin 31 1,170
La Jolla Basin 6.5 26
Lincoln Basin 10 60
Little W arner Basin 11 225
Miller Basin (2) 25 300
Mini-Anaheim Lake 5 13
Off-River Channel: Olive Basin-Carbon Creek Diversion 42 N/A
Off-River Channel: Weir Pond 4-Olive Basin 47 N/A
Olive Basin 5.8 122
Placentia Basin (2) 9 350
Raymond Basin (2) 19 370
River View Basin 3.6 11
Santa Ana River: Ball Road - Orangewood Ave. 59 N/A
Santa Ana River: Five Coves Dam-Ball Road 74 N/A
Santa Ana River: Imperial Hwy -Five Coves Dam 158 N/A
Santiago Basins: Bond Basin 86 8,380
Santiago Basins: Blue Diamond Basin 79 5,020
Santiago Basins: Smith Basin 22 320
Santiago Creek: Santiago Basins -Hart Park (3) 2.6 N/A
W arner Basin 70 2,620
W eir Pond 1 6 28
W eir Pond 2 9 42
Weir Pond 3 14 160
W eir Pond 4 4 22
Totals 1,067 26,215
Notes:

1. Maximum (Max.) storage capacity is typically not achieved for most facilities due to need to
reserve buffer space for system flow and level fluctuations.

2. Owned by Orange County Flood Control District (OCFCD). Max. storage capacity shown is
maximum flood control storage.

3. Various owners, including OCFCD, City of Orange, and Metropolitan.
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4.1.2.1 Main River System

Water released at the Prado Dam naturally flows downstream and percolates through
the river’'s 300-400 foot wide unlined channel bottom that consists of sandy, permeable
sediment. The Main River System consists of approximately 291 acres along a six-mile
reach of the Santa Ana River Channel, just west of Imperial Highway to Orangewood
Avenue. Downstream of Orangewood Avenue shallow, low-permeability clay layers
reduce the ability to recharge river water.

The upstream portion of the Main River System begins at the Imperial Inflatable Dam.
The Imperial Inflatable Dam and Bypass Structure is one of the District's key control
structures. It allows the District to divert Santa Ana River water from the Main River
System into the Off-River System.

The Imperial Inflatable Dam, installed in 1993, is seven feet in diameter and 300 feet
long, as shown in Figure 4-4. 1t is constructed of rubberized fabric that is inflated with
air. When the stormflow rate exceeds approximately 1,500 cubic feet per second (cfs),
the dam is deflated and only minimal water can be diverted for recharge. During some
flow conditions, from 1,000-2,000 cfs, the dam is partially inflated, allowing some
diversion for recharge and the remainder of the water to flow over the dam.

FIGURE 4-4
INFLATABLE DAM ON THE SANTA ANA RIVER

_ The pooled water behind the inflated
dam flows through the bypass
structure on the north side of the river.

The bypass structure includes a series

of steel gates leading to conduits that

divert up to 550 cfs of water into the

Off-River System. Water passes

through trash racks to keep debris out
and then flows into Weir Pond 1.

OCWD maximizes recharge in the

Main River System by bulldozing a

series of sand levees in the river, as

shown in Figure 4-5. These levees

allow greater percolation by increasing

the residence time of water in the
permeable section of the river and by spreading the water across the width of the river
to maximize the wetted surface area. Typically, water flows at a velocity sufficient to
prevent the accumulation of fine sediment and biological growth. The riverbed is also
cleaned naturally, when winter and spring stormflows wash out the levees and scour the
bottom. When necessary, heavy equipment is used to move sediments in order to
restore the high percolation rate. Sand levees remain intact until flows exceed
approximately 350 cfs, at which time they erode and water flows from bank to bank in
the riverbed. Although percolation is believed to remain high during these high flow
conditions, rates are difficult to measure.
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FIGURE 4-5
SAND LEVEES IN THE SANTA ANA RIVER

The Santa Ana River bed
percolation rate has been
declining by approximately one
percent per year for the last 20
years due to the coarsening of the
river bed that is a common
problem in river beds downstream
of dams. This occurs because
sand that would naturally flow
down the river is trapped behind
Prado Dam. The reduction in the
amount of sand in the river bed
causes sediments to become less
conducive to percolation,
particularly in the area closest to
Imperial Highway.

4.1.2.2 Off-River System

The Imperial Inflatable Dam and Bypass Structure diverts Santa Ana River water flows
from the Main River System into the Off-River System. This system includes four ponds
called ‘Weir Ponds’ and a channel called the ‘Off-River recharge basin’. Weir Ponds 1,
2, 3, and 4 are used to remove sediment from the Santa Ana River water diverted at the
Imperial Inflatable Dam. The Weir Ponds have a surface storage of approximately
200 acre-feet. At the most downstream Weir Pond, Weir Pond 4, water can flow into the
Off-River Recharge Basin, the Huckleberry Basin, or the Warner Bypass Pipeline. The
Off-River Recharge Basin consists of a shallow, sandy bottom, 200-foot wide channel
that runs parallel to the Main River System for approximately 2.3 miles from the Imperial
Inflatable Dam down to the Carbon Creek Diversion Channel. The Off-River Recharge
Basin is separated from the Main River System by a levee. Water in the Off-River
Recharge Basin can be diverted into Olive Basin, which is located near Tustin Avenue.

4.1.2.3 Deep Basin System

The Deep Basin System consists of the Warner Basin Sub-system (Foster-Huckleberry,
Conrock , Warner, and Little Warner Basins), along with Anaheim Lake, Mini Anaheim,
and Miller, Kraemer, La Jolla, Placentia, and Raymond Basins. Up to 400 cfs of water
can be diverted into Foster-Huckleberry and then into Conrock and Warner Basins.
These recharge basins range in depth from 10 to 60 feet. Portions of their side-walls
and bottoms are composed of natural, sandy, permeable materials that allow water to
percolate into the aquifer. Percolation rates vary depending on the size and depths of
the basins; rates slow significantly as fine-grained sediment particles accumulate on the
basin bottoms. Most of the basins in this system can be drained and cleaned with
equipment, shown in Figure 4-6, to remove this clogging layer, thereby restoring
percolation rates and increasing recharge efficiency.
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FIGURE 4-6
CLEANING OF RECHARGE BASINS

When the Warner Basin Sub-system is full, flows into the system are reduced to
approximately 250 cfs. This maximizes percolation and allows the remainder of the
water to be piped to the other downstream basins (Anaheim Lake, Mini Anaheim Lake,
Miller, Kraemer, La Jolla, Placentia, and Raymond). Placentia and Raymond basins are
owned by Orange County Public Works and can only be used during the non-flood
season. Water is conveyed to these two basins using the Carbon Creek Channel.

The Five Coves Inflatable Dam is located on the Santa Ana River approximately three
miles downstream of the Imperial Inflatable Dam. It was installed by OCWD in 1994 to
divert flows into Five Coves, Lincoln, and Burris Basins. The dam is essentially the
same size and construction as Imperial Inflatable Dam. Excess flows above 100 cfs and
less than 500 cfs can be diverted at the dam; during storm events, flows over 500 cfs
are lost to the ocean beyond this dam.

4.1.2.4 Burris Basin/Santiago System

The Burris Basin/Santiago System consists of 354 acres of shallow and deep recharge
basins. The system begins at the confluence of the Santa Ana River and the Carbon
Canyon Diversion Channel and ends at the Santiago Basins in Orange. It consists of
Upper Five Coves, Lower Five Coves, Lincoln, Burris (shown in Figure 4-7) and River
View Basins, the Santiago Basins (Blue Diamond Basin, Bond Basin, and Smith Basin),
and Santiago Creek five miles east of the river.

The Five Coves Inflatable Rubber Dam diverts up to 500 cfs of flow from the Santa Ana
River into Upper Five Coves Basin. This water can then flow sequentially into Lower
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Five Coves Basin, Lincoln Basin, and Burris Basin. From there, the Burris Basin Pump
Station can pump up to 230 cfs of water through the 66-inch diameter Santiago Pipeline
to the Santiago Basins and Santiago Creek. Once Burris and the Santiago Basins are
full, the flow must be reduced to match the Santiago Basins’ percolation rate of
approximately 125 cfs.

FIGURE 4-7
BURRIS BASIN

Santiago Creek, a tributary
to the Santa Ana River,
shown in Figure 4-8, is the
primary drainage for the
northwest portion of the
Santa Ana Mountains. The
creek extends from the
mountains, through the City
of Orange to its confluence
with the Santa Ana River in
the City of Santa Ana. Two
dams along the river
impound flows. Santiago
Dam, which creates Irvine
Lake, is owned by the Irvine
Ranch and Serrano Water
Districts. Villa Park Dam is
primarily a flood control dam owned and operated by the Orange County Flood Control
District.

OCWD'’s Santiago Basins are located downstream of Villa Park Dam. Here Santiago
Creek flows are supplemented by water diverted from the Santa Ana River through the
Santiago Pipeline. These former gravel pits recharge up to approximately 125 cfs when
full. When the Santiago Basins are full, overflow from the basins flows down the sandy
and rocky Santiago Creek bed. Natural percolation through the creek bottom into the
groundwater basin occurs until water reaches Hart Park in the City of Orange.

The Santiago Basin Pump Station, completed in 2003, provides greater flexibility in
managing recharge operations. Pumps placed in the bottom of Bond Basin move water
out of the Santiago Basin into Santiago Creek or back down into the Santiago Pipeline
where water can be discharged to the River View Basin or back to Burris Basin. River
View Basin is located on the east side of the Santa Ana River adjacent to Burris Basin.
Pumping water to and from the Santiago Basins increases the quantity of groundwater
recharge and creates capacity in the Santiago Basins for storage of water from winter
storms.
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FIGURE 4-8
SANTIAGO CREEK STORAGE AND RECHARGE AREAS
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4.2 Sources of Recharge Water
Water supplies used to recharge the groundwater basin are listed in Table 4-2.

TABLE 4-2

SOURCES OF RECHARGE WATER SUPPLIES

Water Supply

Santa Ana River

Santiago Creek

Natural Recharge

Purified Water

Imported Water
and Supplemental
Water

In Lieu
Replenishment
Water

Baseflow

Stormflow

Groundwater
Replenishment
System

Water
Replenishment
District of Southern
CA

Metropolitan Water
(untreated)

Metropolitan Water
(treated)

Arlington Desalter

San Bernardino
Valley Municipal
Water District

Western Municipal
Water

Metropolitan Water
District of Southern
California

Source of Recharge Water
Supply
Perennial flows from the upper
watershed in Santa Ana River;
predominately treated
wastewater discharges

Precipitation from upper
watershed flowing in Santa Ana
River through Prado Dam

Santiago Creek

Precipitation and flows from
Orange County foothills

GWR System treatment facility

Water purified at the Leo J.
Vander Lans Treatment Facility

State Water Project and
Colorado River Water

State Water Project and
Colorado River Water through
the Diemer Water Treatment
Plant

Purified water from Arlington
Desalter released to Santa Ana
River above Prado Dam

Surplus groundwater released
into the Santa Ana River in San
Bernardino

Surplus groundwater released
into the Santa Ana River in
Riverside

Treated imported water used to
replace pumping of groundwater,
when available
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Recharge location

OCWD recharge basins
and the Santa Ana River

OCWD recharge basins
and the Santa Ana River

OCWD recharge basins;
natural percolation in
Santiago Creek

Throughout the basin

Injected into Talbert
Barrier; Kraemer and
Miller basins

Injected into Alamitos
Barrier

Various recharge basins

Injected into Talbert and
Alamitos Barriers

OCWD recharge basins

OCWD recharge basins

Released into the
Santa Ana River above
Prado Dam to OCWD
recharge basins

Water is delivered
directly to Producers
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4.2.1 Santa Ana River

The primary source of water to recharge the basin is Santa Ana River flows. A large
amount of the baseflow water, especially in the summer months, is composed of
tertiary-treated wastewater discharges from wastewater treatment facilities upstream of
Prado Dam.

OCWD has legal rights to a minimum of 42,000 afy of Santa Ana River baseflow. The
minimum amount of Santa Ana River baseflow was established in a legal agreement
entered into by OCWD and upstream water agencies in 1969. This agreement is
commonly referred to as the ‘1969 Judgment.’

From the 1970s to the mid-1990s, the rate of Santa Ana River baseflow increased from
approximately 50,000 afy to 150,000 afy. This is attributed primarily to population
increases in the area above Prado Dam, which resulted in additional treated wastewater
discharges from upstream communities. Figure 4-9 illustrates historic baseflow in the
Santa Ana River at Prado Dam for the period from water year 1934-35 to 2006-07.

FIGURE 4-9
SANTA ANA RIVER FLowsS AT PRADO DAM
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Source: Santa Ana River Watermaster 2009
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In December 2008, the State Water Resources Control Board (SWRCB) approved the
issuance of a permit to OCWD to appropriate 362,000 afy from the Santa Ana River.
The SWRCB also agreed to hold an additional 143,000 afy in abeyance for OCWD for
possible future projects. This provides an opportunity for OCWD to pursue long-term
projects and complete environmental analysis and planning of those projects by 2023.
Provided that this is completed by 2023, OCWD can seek the additional rights without
the need to restart the water rights application process.

The volume of water recharged into the basin from Santa Ana River stormflows
changes yearly due to variations in the amount of precipitation and the timing of
precipitation and stormflow. Although stormflows average approximately thirty-
three percent of the total Santa Ana River flows, only approximately half of that amount
is recharged at OCWD's spreading facilities. This is primarily because the magnitude of
stormflow releases from Prado Dam often greatly exceeds the District’'s diversion and
recharge capacity. While the estimated maximum percolation capacity of the recharge
basins is 500 cfs, the rate of Santa Ana River stormflow can reach up to 3,000 cfs or
more, roughly six times the recharge capacity. The volume of water lost to the ocean
can reach 5,000 af/day or more. Although it is common to have some loss to the ocean
every year, during wet years losses can be great; in water year 1997-98, the District lost
approximately 270,000 af of Santa Ana River stormflows to the ocean.

Figure 4-10 shows the precipitation at San Bernardino, indicating the variation of
precipitation from year to year.

FIGURE 4-10
PRECIPITATION AT SAN BERNARDINO
50 : 80
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Figure 4-11 shows the amount of Santa Ana River stormflow recharged by the District
for the past eighteen years. Based on the data in this figure, an average of 50,000 afy
of stormflow has been captured and recharged. Precipitation in the form of snow
accumulating in the upper watershed’s mountains usually allows for greater recharge as
snow melting over time provides a steady baseflow for recharge. Maximizing the
capacity to store stormwater at Prado Dam for groundwater recharge also aids OCWD’s
efforts to maintain good water quality. Stormwater usually has lower total dissolved
solids and nitrate concentrations than Santa Ana River baseflow, so blending
stormwater with other sources of recharge water improves water quality.

FIGURE 4-11
STORMFLOW RECHARGED IN THE BASIN
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4.2.2 Santiago Creek

Most of the natural flow of Santiago Creek is captured behind the impoundments
described earlier. Water released into the creek flows downstream and recharges into
the groundwater basin. Since 2000, OCWD has operated the Santiago Creek Recharge
Project. A permit from the SWRCB (permit 19325) allows OCWD to collect and store up
to 33,560 afy from Santiago Creek. Using controlled releases into the creek, up to
approximately 15 cfs is recharged between the Santiago Basins and Hart Park in the
City of Orange. In 2008, OCWD completed a project to grade the channel to smooth
out the channel bottom. Over time the creek flows became confined to a relatively small
notch in the channel. Removing this low-flow channel allowed water to spread out and
cover a larger surface area, which increased the recharge rate.

In 2008-09, three monitoring wells were constructed to assess recharge conditions and
water quality along Santiago Creek and the Santiago Basins. These wells will provide
important information regarding recharge from the creek and the Santiago Basins.
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4.2.2.1 Natural Recharge

Natural infiltration of recharge, also referred to as incidental recharge, occurs from
subsurface inflow from the local hills and mountains, infiltration of precipitation and
irrigation water, unmeasured recharge from small flood control channels, and
groundwater underflow to and from Los Angeles County and the ocean. Natural
incidental recharge occurs outside the District’s control.

Net incidental recharge refers to the net amount of incidental recharge that occurs after
accounting for subsurface outflow to Los Angeles County. As described in Section 2,
an increase in the accumulated overdraft in the basin decreases the estimated amount
of outflow to Los Angeles County.

Estimated net incidental recharge and precipitation in Anaheim is shown in Figure 4-12.
On average, approximately 60,000 af of net incidental recharge occurs each year. In
very wet years such as 2004-2005, the amount of incidental recharge can be
100,000 afy or more.

The increase of impermeable surfaces reduces the amount of natural infiltration. New
industrial, commercial, and residential developments may divert storm flows into
channels that drain to the ocean instead of percolating into the ground. Decades of
development with the emphasis on flood protection have encouraged rapid, efficient
removal of stormwater. Concerns about the reduction in natural recharge as well as
water quality impacts from landscape irrigation runoff and storm flow have increased
interest in low-impact development (LID), the on-site capture and management of
runoff. Utilization of LID, such as dry-wells, swales, wetlands, and other engineered
systems can lead to an increase the rate of incidental recharge. Increasing infiltration,
however, could have negative impacts if percolation of poor quality water would
adversely impact the basin’s water quality.

FIGURE 4-12
NET INCIDENTAL RECHARGE
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4.2.3 Purified Water

OCWD has been purifying wastewater to recharge the basin since 1975. Water Factory-
21 (WF-21), in operation from 1975 to 2004, purified treated wastewater to provide a
source for the Talbert Barrier. In 2008, the GWR System replaced WF-21 and began
operation to provide water for groundwater recharge in Anaheim as well as for the
Talbert seawater intrusion barrier.

4.2.3.1 Groundwater Replenishment System

The GWR System is a joint project of OCWD and the OCSD. The GWR System creates
a new source of recharge water that will increase the reliability and sustainability of local
groundwater supplies.

The GWR System augments existing groundwater supplies by producing up to
72,000 afy of purified water to recharge the basin and provide a reliable supply of water
for the Talbert Seawater Barrier. As shown in Figure 4-13, the GWR System consists of
three major components: (1) Advanced Water Treatment (AWT) facilities and pumping
stations, (2) a pipeline connection from the treatment facilities to existing recharge
basins, and (3) expansion of the Talbert Barrier.

FIGURE 4-13
GROUNDWATER REPLENISHMENT SYSTEM MAP
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Secondary-treated effluent from the OCSD Wastewater Reclamation Plant No. 1 in
Fountain Valley is pumped to the AWT facilities instead of to the ocean for disposal.
The advanced water purification plant purifies the water with microfiltration (MF);
reverse osmosis (RO); and advanced oxidation processes (AOP), which consist of
ultraviolet (UV) and hydrogen peroxide (H20,).

The first step in the tertiary treatment process is MF membrane treatment. MF is a low-
pressure membrane process that removes small suspended particles, protozoa,
bacteria and some viruses from the water. Sodium hypochlorite, a bleach solution, is
added to the MF feedwater to minimize MF membrane fouling.

Next, the MF filtrate is fed to the RO treatment system. Dissolved contaminants and
minerals, including dissolved organics, total dissolved solids, silica, and virus, are
removed in the RO treatment process.

The water then undergoes UV and H,O; treatments. UV light penetrates the cell walls
of microorganisms, preventing replication and inducing cell death. This provides an
additional barrier of protection against bacteria and viruses. More importantly, UV with
H,O, oxidizes organic compounds. At this point, the product water is so pure that it can
not be moved in conventional pipes. Small amounts of minerals are added back into
the water so that it is stable in the concrete pipes.

Although the GWR System is capable of producing 72,000 afy of water, the first year of
operation actually produced less than 45,000 af of water. Operation of the system is
limited by the supply of secondary-treated wastewater from OCSD. OCSD is in the
process of constructing a pump station, scheduled to be completed before the end of
2009, which will help provide additional flow into the GWR System. When the pump
station becomes operational, District staff expects to operate the GWR System to full
capacity.

In addition, OCSD anticipates that construction of an expansion to their secondary
treatment processes will be complete in late 2011. With this increase of available supply
of wastewater, OCWD plans to expand the GWR System. The initial expansion will be
designed to increase production by 17,000 to 20,000 afy of water.

4.2.3.2 Talbert and Alamitos Barriers

The GWR System is the primary source of water used for injection at the Talbert
Barrier. An additional source of water for the barrier is treated potable water purchased
from Metropolitan. Water for the Alamitos Barrier is supplied from two sources: imported
water from Metropolitan and purified wastewater purchased from the Water
Replenishment District of Southern California (WRD) under a joint cost sharing
agreement with OCWD, as explained in Section 4.2.4.2.

4.2.4 Imported Water

Water purchased by OCWD for recharge comes from a number of sources. This
recharge water is also referred to as replenishment water, supplemental water or
imported water. Total annual recharge of imported water from 1937 to 2008 is shown in
Figure 4-14.
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Metropolitan provides untreated replenishment water to the District when excess
supplies are available. These supplemental supplies are an unreliable source of
recharge water as they are typically unavailable to purchase during droughts. OCWD
receives State Water Project (SWP) water from Northern California at a number of
locations. Water released through a connection in Claremont flows down San Antonio
Wash to Chino Creek, which drains into the Santa Ana River. Colorado River water can
be delivered via the Santa Ana River upstream of OCWD’s main recharge basins. A
blend of SWP water and Colorado River waters can also be received directly into
Anaheim Lake.

The District typically has recharge capacity available to receive this water during the
summer/fall months. However, these supplies by nature are more frequently available
during the winter season, which is when the District's recharge facilities are being used
to capture and recharge Santa Ana River flows. The District can usually take between
50 cfs to 200 cfs (100 - 400 af/day) of direct replenishment water depending upon the
operating condition of the recharge facilities.

FIGURE 4-14
ANNUAL RECHARGE OF IMPORTED WATER FROM METROPOLITAN, 1950-2008
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4.2.4.1 Upper Watershed Imported Water

OCWD has historically entered into agreement with water agencies in the upper
watershed to pay for excess upper watershed water that the agencies pump into the
Santa Ana River that reaches Prado Dam. This water is captured for recharge in the
OCWD facilities. The sources listed here are only available when the supplying water
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agency has excess supplies. During times of drought, these sources become less
available.

e The Arlington Desalter. When potable consumption does not match the
output of the Arlington Desalter in Riverside, the District may purchase the
excess water for groundwater recharge.

e The Bunker Hill Basin groundwater pump out project in San Bernardino is a
cooperative project with the San Bernardino Valley Municipal Water District.
The project was constructed to mitigate the negative impacts of high
groundwater levels. Groundwater is pumped from the Bunker Hill Basin into
the Santa Ana River.

e Western Municipal Water District provides to OCWD up to 7,000 afy of
recharge water when available. This water is discharged into the Santa Ana
River and is recharged into the groundwater basin in the District's recharge
system.

4.2.4.2 Alamitos Seawater Intrusion Barrier Source Water

The WRD manages groundwater for nearly four million residents in 43 cities of southern
Los Angeles County. The City of Long Beach, under contract with WRD, operates the
Leo J. Vander Lans Treatment Facility, an advanced water treatment facility that treats
effluent water from the Sanitation District of Los Angeles County using MF, RO, and UV
treatment. About 2.7 million gallons of purified water are blended with imported water
and pumped into the Alamitos Seawater Barrier.

4.2.4.3 In Lieu Replenishment Water

When recharge capacity is unavailable, OCWD can also receive replenishment water
via an In-lieu program. In-lieu recharge refers to the practice of increasing groundwater
storage by providing interruptible potable water supplies to a user who relies on
groundwater as a primary supply. This treated potable water is made available to
Producers who, in turn, use the supply in place of pumping an equal supply of
groundwater. This program is revenue neutral for Producers and helps recharge the
groundwater basin in a targeted manner.

4.3 Recharge Studies and Evaluations
The District has an ongoing program to assess enhancements in existing recharge
facilities, evaluate new recharge methods, and analyze potential new recharge facilities.

4.3.1 OCWD RECHARGE ENHANCEMENT WORKING GROUP (REWG)

The REWG is composed of staff from several departments that works to maximize the
efficiency of existing recharge facilities and evaluate new concepts to increase recharge
capacity. REWG, with staff from recharge operations, hydrogeology, engineering,
research and development, regulatory affairs, and the planning departments, meets on
a regular basis to review new data and evaluate potential new projects.
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Proposed projects, such as reconfiguration of existing basins, operational improvements
to increase flexibility in the management of the basins, alternative basin cleaning
methods, potential sites for new basins, and control of sediment concentrations, are
discussed and prioritized.

4.3.2 COMPUTER MODEL OF RECHARGE FACILITIES

OCWD is in the process of developing a computer model of the District’'s recharge
system in Anaheim and Orange. The model will simulate Prado Dam operations, Santa
Ana River flow, and each recharge facility in order to model how the recharge system
operates in conjunction with storage of water behind Prado Dam and flows from the
Santa Ana River. This planning tool will be used to evaluate various conditions including
estimating recharge benefits if new recharge facilities are constructed, existing facilities
are improved, increased storage is achieved at Prado Dam, or baseflow changes occur
in the Santa Ana River.

Output from the model will include:

e Amount of water in storage at Prado Dam and storage and recharge rates at
each recharge facility;

e Amount of water that could not be recharged and the frequency of water loss to
the ocean;

e Optimal amount of cleaning operations; and

¢ Available (unused) recharge capacity.
The model will be constructed so that it can be operated by District staff from a desktop
personal computer using a graphical user interface.
4.4 Improvements to Recharge Facilities

The District regularly evaluates potential projects to improve the existing recharge
facilities and build new facilities. Changes to existing facilities may include:

e improving the ability to transfer water from one recharge basin to another;

e improving the ability to remove the clogging layer that forms on the bottom of the
recharge basins;

e removing shallow low-permeability silt or clay layers that occur beneath recharge
basins

e improving the shape or configuration of the basin to increase the infiltration rate
or ability to clean the basin; and

e converting an existing underperforming recharge basin to a new type of recharge
facility.

The District also regularly evaluates building new facilities. This effort includes:

e evaluating existing flood control facilities that could be utilized to increase
recharge;
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e evaluating potential sites for purchase and subsequent construction of new
recharge facilities; and

e evaluating potential dual-use sites, where a subsurface recharge system could
be built and remain compatible with the existing use, such as building a
subsurface infiltration gallery under a parking lot.

4.4.1 RECHARGE FACILITIES IMPROVEMENTS 2004-2008

The following projects were completed between 2004 and 2008 by OCWD to improve
recharge operations:

La Jolla Basin

OCWD purchased land along Carbon Creek east of Placentia Basin and west of
Kraemer Basin and constructed a new 6-acre recharge basin. Water is diverted
from Carbon Creek using a rubber dam. The six-foot deep basin can be easily
drained by gravity flow back to Carbon Creek when necessary for maintenance.
The basin was placed on line in 2008 and is expected to recharge as much as
9,000 afy.

Olive Basin Intake Structure Improvements

Prior to acquisition by OCWD, the Olive Basin was mined for sand and gravel. A
corrugated metal transfer tube was installed to convey Santa Ana River water
into the basin. However, this transfer tube was located mid-way up the side of the
basin and the flow discharging into the basin eroded the sidewalls, causing
sediment to rapidly clog the basin. Improvements that were completed in 2007
included the installation of a new transfer pipe and concrete box set at the bottom
of the basin to allow water to flow into the basin from the bottom.

Mini-Anaheim Recharge Basin Modifications

Improvements to this small basin made in 2005 increased the efficiency of
moving Santa Ana River water into the basin. A new pipeline also was
constructed to allow discharge of imported water directly into the basin.

Kraemer-Miller Basins Pipeline Improvements

An existing 48-inch pipe in Kraemer Basin was replaced due to the potential for
pipe failure that would have resulted in damage to adjacent property and a
reduction in recharge capacity from loss of ability to fill the basin. An inlet pipe
was installed in Miller basin.

Lincoln-Burris Exploratory Wells

Monitoring wells were constructed to characterize the ability of the natural
sediments along the west walls of Lincoln and Burris Basins to percolate water.
Data collected were used to support a feasibility study of re-contouring the Burris
Basin to allow periodic cleaning of the western side wall in order to increase
percolation rates.
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Warner Basin Dam

In order to clean Warner Basin, staff would construct an earthen dike to allow the
draining of the basin while simultaneously transferring water to Anaheim Lake,
Miller Basin, and Kraemer Basin. In 2007, a rubber dam was installed within the
finger channel of the Little Warner Basin to eliminate the need to build the
earthen dike each time the basin needed cleaning.

Santiago Creek Recharge Enhancement

The recharge capacity of Santiago Creek was increased by grading the creek
bed upstream of Hart Park in the City of Orange. Prior to grading, a low-flow
channel developed in the channel bottom. Water flow was confined to this low-
flow channel, limiting the amount of groundwater recharge. The grading project
completed in 2008 created a flat cross-section allowing for flows to spread out
over a larger surface area, thereby increasing groundwater recharge.

4.5 Potential Projects to Expand Recharge Operations

The District’s Long-Term Facilities Plan (2009) contains a list of potential new projects
to expand recharge operations. Projects that are included range from those in the
conceptual phase to those in the process of construction to improve operations of
recharge facilities and to increase the amount of water recharged into the groundwater
basin are described in this section.

Desilting Improvement Program

The build up of sediment in recharge basins decreases infiltration rates and
increases the need for basin cleanings. Approaches are being evaluated to
remove sediment from Santa Ana River water in order to increase the
performance of current recharge facilities. A feasibility study identified proposed
treatment systems for pilot testing.

Mid-Basin Injection

As the GWR System is expanded an increased supply of recharge water will be
available. In order to recharge this supply of water, a mid-basin injection project
is being considered. This would involve using high quality GWR System water
for direct injection into the Principal aquifer in the central portions of the Basin. By
directly injecting water into the Principal aquifer where most of the pumping
occurs, low groundwater levels due to pumping can be reduced. Also, mid-basin
injection would reduce the recharge requirement in Anaheim and Orange area
recharge basins, thus providing more capacity to recharge Santa Ana River
water.

Santiago Creek Enhanced Recharge

Two improvements to Santiago Creek in the City of Orange are being considered
to enhance recharge capacity. One project consists of cutting a water
conveyance channel through a concrete-lined creek channel to deliver a flow of
water downstream of Hart Park. The geology in this lower stretch of the creek is
being studied to determine if the recharge would be beneficial to the groundwater
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basin. The second project would investigate the feasibility of constructing three
small new recharge basins adjacent to Santiago Creek.

Subsurface Recharge

The subsurface recharge project would involve constructing horizontal recharge
systems beneath areas with existing improvements, such as parks or school
athletic fields. These infiltration galleries would allow percolation of recharge
water through perforated pipes buried in gravel-filled trenches. Since there is no
feasible way to clean the galleries, the source water would come from the GWR
System, treated Metropolitan water, or filtered Santa Ana River water.

Recharge Basin Rehabilitation

All of the recharge basins are subject to clogging due to the accumulation of
sediments contained in recharge water. To maintain recharge rates, the basins
are periodically drained, allowed to dry, and then mechanically cleaned using
heavy equipment. This process removes most of the clogging layer but also
removes a portion of the underlying layer of clean sand from the basin bottom.
Some of the fine-grained clogging material on the basin sides remains while the
bottom of the basin progressively deepens. Although cleaning procedures have
been improved to minimize the burial of fine-grained clogging material, previous
cleaning practices have left an irregular mantle of fine-grained material in the
upper one to two feet of some recharge basins. This may be remedied by over-
excavating and replacing removed sediments with clean sand.

Burris and Lincoln Basins Reconfiguration

Modifications to Burris and Lincoln Basins will improve recharge capability. Plans
include excavating low-permeability sediments from Lincoln Basin and the
northern end of Burris Basin, reconfiguring the conveyance of water into Burris
Basin, and expanding the size of Lincoln Basin. Also, a pilot transfer well will be
drilled to transfer groundwater from the Shallow Aquifer to the Principal Aquifer at
the southern end of Burris Basin.

Five Coves and Lincoln Basins Bypass Pipeline

Santa Ana River flows are diverted into the Upper Five Coves Basin by an
inflatable dam. Transfer pipes convey surface flows from the Upper Five Coves
to the Lower Five Coves Basin. Construction of a pipeline within the Lower and
Upper Five Coves, Lincoln, and Burris basins would allow water transfers
between the four basins. This would allow the Upper Five Coves, Lower Five
Coves, and Lincoln Basins to be isolated and taken out of service to conduct
cleaning operations, while maintaining flow of water to Burris and Santiago
Basins. In the current system, inflow to Burris Basin has to be terminated to
allow cleaning of the other four basins.

Santiago Basins Pump Station

A pump station was constructed to dewater the Santiago Basins to increase
storm flow capture and percolation, to make storage available for winter season
use, to provide water to the Santiago Creek for percolation, and to increase
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operational flexibility by pumping water back to Burris Basin when necessary.
Two of the four installed pumps failed to operate so the pump station needs to be
redesigned and rebuilt. Reconstructing a pump station for the basins will increase
recharge capacity and allow for more flexible and efficient operations.

Placentia and Raymond Basins Improvements

Improvements to Placentia and Raymond Basins that would increase the amount
of water recharged in these basins include construction of in-channel diversion
structures, modification of inlets to increase flows, installation of submersible
pumps, and addition of flow measuring devices, water level sensors, and
equipment to remotely control and record water levels and flows.

Santiago Basins Intertie

Constructing a connection between the Bond and Blue Diamond Basins would
allow greater flexibility in managing recharge water. Conveyance of water from
Blue Diamond Basin to Bond Basin is limited by a dirt berm that separates the
two basins. This berm traps approximately 1,500 af of water in Blue Diamond
Basin. Improvement would involve either removing a portion of the dirt berm or
installing a pipe within the berm between the two basins at the bottom elevation
of Blue Diamond Basin.

Olive Basin Pump Station

Improvements to Olive Basin will allow the basin to be drained more rapidly for
cleaning. Olive Basin does not have a dewatering pump. An intake structure
with a 36-inch diameter fill pipe was constructed to allow water to flow from the
Off-River System into the deepest part of the pit. This decreased the amount of
sediment stirred up in the basin, thereby increasing the recharge performance.
Installation of a pump station and drain pipe will allow for future draining of the
basin so that the basin can be cleaned quickly and restored to service.

Prado-Recharge Facilities Model

This project would create a mathematical model of Prado storage, Santa Ana
River flow, and each recharge facility. The model would simulate how the
recharge system operates in conjunction with Prado storage and the river. It is
anticipated that the model would have a time step of one day. The model would
allow the evaluation of changes in recharge that would occur if the District were
to construct improvements to existing facilities, build new recharge facilities, or
achieve increased levels of storage at Prado Dam.
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5 WATER QUALITY MANAGEMENT

Water quality protection is a basic tenet of OCWD. The District manages the
groundwater basin to protect water quality. This section describes the range of
programs conducted by OCWD throughout the watershed including:

= Implementing OCWD’s Groundwater Protection Policy;

= Participating in water quality management programs in the watershed;
= Managing levels of salinity and nitrate;

= Restoring contaminated water supplies;

= Developing programs to monitor constituents of emerging concern.

5.1 Groundwater Quality Protection

The District conducts an extensive program aimed at protecting the quality of the water
in the basin. These programs include groundwater monitoring, participating in and
supporting voluntary watershed water quality studies and regulatory programs, working
with groundwater producers, providing technical assistance, and conducting public
education programs.

5.1.1 OCWD GROUNDWATER QUALITY PROTECTION PoLICY

OCWD adopted the Groundwater Quality Protection Policy in May 1987, in recognition
of the serious threat posed by groundwater contamination; passage was based on the
statutory authority granted under Section 2 of the District Act. The objectives of the
policy are to:

e Maintain groundwater quality suitable for all existing and potential beneficial
uses;
e Prevent degradation of groundwater quality;

e Assist regulatory agencies in identifying the sources of contamination to
assure cleanup by the responsible parties;

e Maintain or increase the basin’s usable storage capacity; and

e Inform the general public, regulatory agencies and Producers of the condition
of the groundwater basin and of water quality problems as they are
discovered.

Eight specific programs established to achieve these objectives are:
e Water quality monitoring of surface and groundwater;
e ldentification, interim containment, and cleanup of contamination;
e Coordinated operation with regulatory agencies;
e Control of toxic residuals;
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e Hazardous waste management planning;
¢ Dissemination of technical information;

e Public disclosure; and

e Groundwater protection evaluation.

A key component of the policy describes circumstances under which the District will
undertake contamination cleanup activities at District expense. This becomes necessary
when contamination poses a significant threat and the party responsible for the
contamination cannot be identified, is unable to cleanup the contamination, or is
unwilling to cleanup the contamination. When appropriate to protect water quality in the
basin, OCWD provides financial incentives for Producers to pump and treat
groundwater that does not meet drinking water quality standards. These so-called
“Basin Equity Assessment (BEA) Exemptions” are explained in Section 5.9.

5.1.2 WATER QUALITY TREATMENT GOALS FOR GROUNDWATER PROGRAMS

OCWD encourages clean up of groundwater to maximize beneficial use of
contaminated water in areas with high concentrations of TDS, nitrates, selenium, color,
organic compounds, and other constituents exceeding drinking water standards.
Treatment goals include:

e State primary and secondary drinking water standards must be met when
water is used for potable supplies.

e Treatment for irrigation water shall meet criteria necessary for the intended
beneficial use.

e The District shall pursue payment or reimbursement of cleanup costs from the
responsible party when contamination originates from a known source.

5.1.3 REGULATION AND MANAGEMENT OF CONTAMINANTS

A variety of federal, state, county and local agencies have jurisdiction over the
regulation and management of hazardous substances and the remediation of
contamination of groundwater and drinking water supplies. For example, the County of
Orange Health Care Agency (OCHCA) regulates leaking underground fuel tanks except
in cases where the city is the lead agency.

OCWD does not have regulatory authority to require responsible parties or potential
responsible parties to clean up pollutants that have contaminated groundwater. In some
cases, the District has pursued legal action against entities that have contaminated the
groundwater basin to recover the District's remediation costs. In other cases, the District
coordinates and cooperates with regulatory oversight agencies that investigate sources
of contamination and assess the potential threat that the contamination poses to public
health and the environment in the Santa Ana River watershed and within the County of
Orange. Some of these efforts include:

e Reviewing on-going groundwater cleanup site investigations and commenting
on the findings, conclusions, and technical merits of progress reports.

e Providing knowledge and expertise to assess contaminated sites and
evaluating the merits of proposed remedial activities.
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e Conducting third party groundwater split samples at contaminated sites to
assist regulatory agencies in evaluating progress of groundwater cleanup
and/or providing confirmation data of the areal extent of contamination.

5.1.4 LAND USE AND DEVELOPMENT

Protecting groundwater from contamination protects public health and prevents loss of
valuable groundwater resources. Managing land use and planning for future
development are key management activities essential for protecting water quality and
reducing the risk of contamination.

OCWD monitors, reviews, and comments on environmental documents such as
Environmental Impact Reports (EIR), Notices of Preparation, proposed zoning changes,
and land development projects. District staff also review draft National Pollution
Discharge Elimination System (NPDES) and waste discharge permits issued by the
Santa Ana Regional Water Quality Control Board (RWQCB). The proposed projects and
programs may have elements that could cause short or long term water quality impacts
to source water used for groundwater replenishment or have the potential to degrade
groundwater resources. Monitoring and reviewing waste discharge permits provides the
District with insight on activities in the watershed that could affect water quality.

The majority of the basin’s land area is located in a highly urbanized setting and
requires tailored water supply protection strategies. Reviewing and commenting on
stormwater permits adopted by the RWQCB for the portions of Orange, Riverside, and
San Bernardino Counties that are within the Santa Ana River watershed are important.
These permits can affect the quality of water in the Santa Ana River and other water
bodies, thereby impacting groundwater quality in the basin.

OCWD works with local agencies having oversight responsibilities on the handling, use,
and storage of hazardous materials; underground tank permitting; well abandonment
programs; septic tank upgrades; and drainage issues. Participating in basin planning
activities of the RWQCB and serving on technical advisory committees and task forces
related to water quality are also valuable activities to protect water quality.

5.1.5 DRINKING WATER SOURCE ASSESSMENT AND PROTECTION PROGRAM

To comply with federal Safe Drinking Water Act requirements regarding the protection
of drinking water sources, the California Department of Public Health (CDPH) created
the Drinking Water Source Assessment and Protection (DWSAP) program. Water
suppliers must submit a DWSAP report as part of the drinking water well permitting
process and have it approved before providing a new source of water from a new well.
OCWD provides technical support to Producers in the preparation of these reports.

This program requires all well owners to prepare a drinking water source assessment
and establish a source water protection program for all new wells. The source water
program must include: (1) a delineation of the land area to be protected, (2) the
identification of all potential sources of contamination to the well, and (3) a description of
management strategies aimed at preventing groundwater contamination. Managing
land use and planning for future development are key management activities essential
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for protecting, preventing, and reducing contaminant risks to future drinking water
supplies.

Developing management strategies to prevent, reduce, or eliminate risks of
groundwater contamination is one component of the multiple barrier protection of source
water. Contingency planning is an essential component of a complete DWSAP and
includes developing alternate water supplies for unexpected loss of each drinking water
source, by man-made or catastrophic events.

5.1.6 WELL CONSTRUCTION POLICIES

Wells constructed by the District are built to prevent the migration of surface
contamination into the subsurface. This is achieved through the placement of annular
well seals and surface seals during construction. Also, seals are placed within the
borehole annulus between aquifers to minimize the potential for flow between aquifers.

Well construction ordinances adopted and implemented by the OCHCA and
municipalities follow state well construction standards established to protect water
quality under California Water Code Section 231. To provide guidance and policy
recommendations on these ordinances, the County of Orange established the Well
Standards Advisory Board in the early 1970s. The five-member appointed Board
includes the District's Hydrogeologist. Recommendations of the Board are used by the
OCHCA and municipalities to enforce well construction ordinances within their
jurisdictions.

5.1.7 WELL CLOSURE PROGRAM FOR ABANDONED WELLS

A well is considered abandoned when either the owner has permanently discontinued
its use or it is in such a condition that it can no longer be used for its intended purpose.
This often occurs when wells have been forgotten by the owner, were not disclosed to a
new property owner, or when the owner is unknown. Past research conducted by
OCWD identified approximately 1,400 abandoned wells which were not properly closed.
Many of these wells may not be able to be properly closed due to overlying structures,
landscaping, or pavement. Some of them may pose a threat to water quality because
they can be conduits for contaminant movement as well as physical hazards to humans
and/or animals.

OCWD supports and encourages efforts to properly close abandoned wells. As part of
routine monitoring of the groundwater basin, OCWD will investigate on a case-by-case
basis any location where data suggests that an abandoned well may be present and
may be threatening water quality. When an abandoned well is found to be a significant
threat to the quality of groundwater, OCWD will work with the well owner to properly
close the well.

The City of Anaheim has a well destruction policy and has an annual budget to destroy
one or two wells per year. The funds are used when an abandoned well is determined
to be a public nuisance or needs to be destroyed to allow development of the site. The
city’s well permit program requires all well owners to destroy their wells when they are
no longer needed. When grant funding becomes available, the city uses the funds to
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destroy wells where a responsible party has not been determined and where the well
was previously owned by a defunct water consortium.

5.2 Salinity Management

Increasing salinity is a significant water quality problem in many parts of the
southwestern United States and Southern California, including Orange County.
Elevated salinity levels can contaminate groundwater supplies, constrain
implementation of water recycling projects and cause other negative economic impacts
such as the need for increased water treatment by residential, industrial, commercial
users, and water utilities. Often a component of salinity, elevated levels of nitrates pose
a risk to human health.

5.2.1 SOURCES OF SALINITY

Salinity is a measure of the dissolved minerals in water. Also referred to as salts or
TDS, salinity is measured in the laboratory by evaporating a known volume of water to
dryness and measuring the remaining salts.

Dissolved minerals are composed of positively charged cations and negatively charged
anions. Principal cations include sodium, calcium, potassium, and magnesium. Key
anions are chloride, sulfate, carbonate, and bicarbonate. Water’'s hardness, related to
TDS, refers to the measure of divalent metallic cations, principally calcium and
magnesium.

High salinity and hardness limit the beneficial uses of water for domestic, industrial, and
agricultural applications. Hard water causes scale formation in boilers, pipes, and heat-
exchange equipment as well as soap scum and an increase in detergent use. This can
result in the need to replace plumbing and appliances and require increased water
treatment. Some industrial processes, such as computer microchip manufacturers, must
have low TDS in the process water and often must treat the municipal supply prior to
use. High salinity water may reduce plant growth and crop yield, and clog drip irrigation
lines.

In coastal areas, seawater intrusion can be a major source of increased salinity in
groundwater. Other identified sources of coastal groundwater salinity include connate
water (water trapped in the pores of the sediment at the time the sediments were
deposited) and brines disposed from past oil production.

5.2.2 REGULATION OF SALINITY

TDS is regulated by the EPA and the CDPH as a constituent that affects the aesthetic
guality of water — notably, taste. The recommended secondary MCLs for key
constituents comprising TDS are listed in Table 5-1.

At the state level, TDS levels in groundwater are managed by the SWRCB which
delegates this authority to the regional boards. The Santa Ana RWQCB salinity
management program was developed with extensive stakeholder input. The Santa Ana
Watershed is divided into management zones and allowable TDS levels are determined
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for each of those zones. The Orange County groundwater basin is divided into two
management zones as shown in Figure 5-1.

TABLE 5-1
SECONDARY DRINKING WATER STANDARDS FOR SELECTED CONSTITUENTS
Constituent Recommended Secondary MCL, mg/L
Total Dissolved Solids (salts) 500
Chloride 250
Sulfate 250
FIGURE 5-1

Groundwater Management Zones
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To set the allowable levels of TDS for each management zone, historical ambient or
baseline conditions were determined. These were used by the RWQCB to set ‘Water
Quality Objectives” for each management zone, which were officially adopted as part of
the Water Quality Control Plan for the Santa Ana River Basin, also referred to as “the
Basin Plan.” The levels of TDS in each groundwater management zone are measured
periodically and compared to the adopted objectives.

When a newly determined ambient level is equal to or greater than the established
objective, that management zone does not have an “assimilative capacity.” This means
that the quality of the groundwater in that zone is determined to be incapable of
successfully as