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Executive Summary

Groundwater (underground water) is a critical com-
ponent of California’s water supply. The semi-arid
climate of California has prompted the develop-
ment of our groundwater resource to supplement
our surface water supply. Some critical facts about
groundwater include:

® The amount of underground water stored in
California is far greater than that stored in
the state’s surface water reservoirs, although
only a portion of these groundwater re-
sources can be practically and economically
extracted for use.

= Groundwater serves as our only supply in
those areas of the state isolated from surface
water connections.

& In an average year, groundwater meets
about 30 percent of California’s urban and
agricultural water need. In drought years,
when surface supplies are reduced, ground-
water supports an even larger parcentage of
use.

= As the state-wide population continues its
growth toward a projected 47.5 million
people by 2020, the demand for water will
continue to increase and further develop-
ment of our groundwater resources will help
meet this demand.

it QCH0

esriisotuim, N

and =3
el I

L004312

GROUNDWATER AND
SURraCE WaTer N
Sournern CALIFORNIA

A Guioe 10 Conoumcrive Use
Published by the Associotion of Ground Water Agencies

= Meeting this demand will require significant
improvements and innovations in how we
optimize our existing water supplies. One of
these ways is the storage of excess water
during wet years beneath the ground for use
during dry years. This coordinated
management of surface water
and groundwater is called

conjunctive use.

The Association of Ground Water Agencies
(AGWA), representing major groundwater basin
management agencies throughout Southern Cali-
fornia, formed in 1994 to promote interagency
solutions that enhance the effective management
of groundwater resources, especially conjunctive
use, Focusing on 18 major Southern California
groundwater basin groupings, this AGWA publica-
tion represents the most comprehensive evalua-
tion to date of the potential to significantly im-
prove the coordinated use of surface water and
groundwater to meet California’s water needs.
Based on a survey of groundwater basin manag-
ers, this document describes areas where conjunc-
tive use is (or may be) a viable groundwater basin
management option, and will serve as a useful edu-
cational tool for teachers, legislators, elected offi-
cials, lay pecple, and technicians.

Brective Summary



By no means a new
concept, conjunc-
tive use was first
used in California
during the Spanish
MISSioN era. ONQO~  wou s

ing since the 1940s ™7™ """
and shown in the
photo on the next
page, the spread-
ing of surface wa- &&
ter in Los Angeles |

County provides
critical recharge of
the underlying
groundwater ba-
sins. Conjunctive use
programs vary in size
and type, depending on the specifics of a ground-
water basin. The following figure depicts some of
these storage and retrieval methods. Through the
preparation of this guide, AGWA has docu-
mented that over 21.5 million
acre-feet of additional groundwa-
ter storage is available in South-
ern California groundwater basins,
enough to fill Diamond Valley

Lake, our largest surface water

This Guide represents the culmination of that ef-
fort, providing overviews for each of the 85 indi-
vidual groundwater basins evaluated and grouped
onto 18 maps. The Guide also explores five pri-
mary aspects of conjunctive use: 1) need, 2) ben-

efits, 3) methods, 4) governance, and 5) po-
. tential problems.

In summary:

u  Conjunctive use is a well-proven
method to increase our ability to
meet California’s increasing water
demand.

®  Conjunctive use improves water
supply reliability.

®  The need for environmentally
controversial surface water reser-
voirs may be reduced by conjunc-
tive use programs.

= Assuming resolution of institutional, water
quality, and other issues, over 21.5 million
acre-feet of additional water can be stored
and used in Southern California groundwater
basins.

Summary of Long-Term Stoiage Potentiol of ihe

Basins Included in This Guide

e

reservoir, 26 times. One acre-foot of wa- Sk i, i
ter is approximately 326,000 gallons, enough wa- o s S0
ter to cover a football field to a depth of one foot. .

This stored water could be used during times of ”m“:ﬂm ::2
drought or natural disaster when surface water RN m'm
supplies are not available. This storage would re- e e - m;m
duce some of the need for the construction of large e B ‘;mm
dams and reservoirs, which are expensive and of- i Y g :
ten viewed as environmentally unfriendly. ma:::‘w o 12:0:0
To evaluate this storage potential, AGWA surveyed AU i
each of the groundwater basin managers to ob- S0 Jaclyi Whizritied Bacins 3,284,000
tain data usad in this study. Montgomery Watson  Upser Sms Mygorka fiver Saans 200,00
assisted AGWA in the analysis of data and presen- S D Ceunty Basans 270,700
tation of survey results. The Water Education Foun- Mafove River Basiss 1,790,100
dation prepared the overview of conjunctive use. Horfiess Basn 500,000
[n analyzing each basin, this Guide includes infor- Codiz Valley Basn 1,000,000
mation on basin location, basin management (gov- Coacheta Vifley Basin 4,000,000
ernance), available storage, present operational TOTAL 21,511,800
safe vield, and basin sediments (geology). ren

[ = = o e—————

hzﬁ'h\\ (hoirman; Williom R. Milly, 10300 Elkis Avenve, PO, Bee 8300, Feuntain Volley, CA 92726 (714) 378-3200 Executive Summary
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A Guide to
Conjunctive Use

in Southern California

Conjunctive use is the coordinated man-
agement of surface water and groundwo-
ter supplies to increase the yield of both.
The conjunctive use is intended fo
increase fotal supplies and enhance water

supply reliability.

Why Conjunctive Use?

Waher is essential to life in California. It fuels
industries, grows crops, provides habitats for
thousands of plant and animal species, and allows
over 33 million Californians a cool, refreshing drink.

In nature and without our intervention, water is
continuously recycled. Water evaporates from
oceans, lakes, streams and rivers, condenses into
clouds, and retums to earth as precipitation, most
commonly, in the form of rain and snow. From
there, rain and melted snow flow back into lakes,
rivers and oceans, replenishing these surface sup-
plies and continuing the hydrologic cycle (Figure
1). Though much of California’s water comes from
these surface supplies, water from the surface also
percolates into the ground creating California’s
largely unseen water supply: groundwater.

the Hydrologic Gyt
(esalesy of
Yeler tdeaton fondshon)

In California, on average, 15 million acre-feet (one
acre-foot of water is approximately 326,000 gallons,
enough water to cover a football field to a depth
of one foot or supply one to two families for a
year) of groundwater (underground water) are ex-
tracted from wells each year. With more than half
of all Californians relying on groundwater for at
least a portion of their water supply, groundwater
supplies approximately 25-30 percent of California’s
water needs. The state's population is expected to
reach 47.5 million by 2020 and approximately one-
half (7 million people) of this growth is anticipated
to occur in Southern California (Figure 2). With
this growth will come an increased reliance on
groundwater.
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A Guide to Conjunctive Use in Souther Colifornio Basins

Benefits of

Conjunctive Use
Predicted
increases in
population are
RRE. compounded by
s 9~ the fact that Cali-

(o AT RN fornia has the
distinction of being
very vulnerable to
changing hydrologic
conditions brought on
by pericds of flocds
and droughts. Qur
water system has
been engineered

to handle this
fluctuating
water cycle
by build-

ing a

series of large, above-ground reservoirs to hold
water when it is needed. Despite the integral role
that above-ground reservoirs can have in conjunc-
tive use, they are expensive to build and are viewed
by some as environmentally damaging. Thus,
greater use of storage capacity in aquifers via con-
junctive use has become an increasingly popular
alternative for water storage, thereby improving
California’s water supply.

As defined previously, conjunctive use is the coor-
dinated management of surface water and around-
water supplies to increase the yield of both. 1t is
intended to increase total supplies and enhance
water supply reliability-in essence to rely more on
surface water supplies during wet or normal years
and groundwater in dry years. This process can
be enhanced by storing excess water supplies un-
derground during wet years for use during the dry
year-a form of drought proofing. Figures 3 and 4
illustrate the concept of conjunctive use and
methods commonly used to introduce and remove
groundwater from the subsurface,

Currently, during droughts, the state turns to aqui-
fers as if they were savings accounts — relying on
groundwater for as much as 60 percent of a year's
supply to keep farm fields in production and urban
areas supplied with water In addition, Southern
California receives a large part of its water from
the Sacramento-San Joaquin Delta near San Fran-
cisco, Owens Valley east of the Sierra, and the
Colorado River—all of which are subject to changing
conditions from wet years to droughts.

The potential for conjunctive use projects is phe-
nomenal given that aquifers in the state hold 850
million acre-feet of water, nearly 20 times the
amount of water that can be stored behind all of
California’s dams. However, some of this amount
may not be usable because of salt water intrusion,
subsidence, poor quality, or high pumping costs.
If California were flat, the volume of its ground-
water would be enough to flood the entire state
eight feet deep! In addition to a more assured
supply of water during dry years, conjunctive use
also can reduce pumping costs for water users
because of the decreased lift. With more water in
the aquifer, water is closer to the surface and there-
fore requires less energy (and money) to pump it
out. Conjunctive use also can maximize water use
more efficiently than groundwater and surface
water projects operated separately — allowing for
greater conservation.

Other advantages of conjunctive use include the
ability to use and expand upon existing facilities,
thus allowing for easier integration and a staged
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development approach; a smaller drainage system;
fewer costs from canal lining; reduced evapotrans-
piration losses; reduced danger from dam failure;
and improved timing of water distribution. Other
possible advantages and possible disadvantages
are listed in Table 1. Actual advantages and dis-
advantages will vary by project.

Methods of Conjunctive Use

Conjunctive use can be applied in several ways.
One method uses artificial recharge by placing the
water directly into the aquifers through percolation
and/or injection. Percolation occurs naturally as
part of the hydrologic cycle but can be enhanced
by creating spreading basins atop aquifers. Water
also can be put into an aquifer using wells and
pumps to inject water.

Exampio of Sproadng asn

Losing Stream
{In-Channel Recharge)

Mountain Front
Hecharge Area
e,

TN -

Lorgunetive Use Program

We! or Normaol Yeor Operaticn

G

fssacurin of Lo Woer dgenoes

Another method, in-lieu recharge, works on the
idea of reducing the amount of water pumped from
the aquifer. That is, those who would normally rely
on groundwater wells to meet their water needs
instead use excess surface water supplies when
available. This allows groundwater supplies to be
replenished indirectly.

Rules Governing Conjunctive Use

In groundwater basins where overdraft occurs,
groundwater users may work with the court to
adjudicate a groundwater basin. Adjudication
allows spedific water rights to water users and com-
pels the cooperation of pumpers. In other words,
in adjudicated basins, the amount of groundwater
that may be pumped annually by users is limited.
This limit is generally based on the concept of "safe
yield”—the amount of water that can be pumped
each year without causing a continual reduction
of water in storage (overdraft). The safe yield is
dependent upon the average amount of water that
can be stored in and used from the groundwater
reservoir over a period of normal water supply
under a given set of conditions. The safe yield of
the basin, in some cases, can be substantially
augmented by engineering controls. For example,
more water can be made available through
artificial recharge by spreading or injection wells,
or by lowering groundwater levels to reduce
evapotranspiration, to capture rejected
recharge, or to capture surface water from
streams. Safe yield augmented by such en-
gineering controls is referred to as
"operational yield” in this guide.

Of the 18 groundwater basins adjudicated
9 in California, 17 lie in Southern California,
primarily due to development pressures and
an absence of adequate natural surface wa-
ter supplies.

Another tool which helps manage ground-
water use is AB 3030 (California Water Code
Sections 10750-10756). Passed in 1992 by
the State Legislature and placed into effect
on January 1, 1999, this measure is intended

5
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A Guide fo Conjunctive Use in Southern Colifornio Basins

POSSIBLE ADVANTAGES AND DISADVANTAGES
OF USING AQUIFERS FOR

STORING WATER UNDERGROUND*

Possible Advantages

Possible Disadvantages

Water quality improvement
Water supply reliability

Greater water conservation
Decreased dependence on imported supply
during dry years and emergencies
Less additional surface storage required

Fewer drainage system improvements
Greater flood control
Ready integration with existing development
Storage programs can be phased
Low evaporative losses
Improvement of power load and pumping plant

use factors

Less threat from dam failure

Better timing of water distribution

to provide local water agencies with the ability to
tailor groundwater management plans to meet
problems in their area (subsidence, salt water in-
trusion, contamination). The law does not allow
local districts to impose binding water rights on
pumpers but does, after a general election, allow
them to impose fees on pumping. Additionally, in
the 1994 case of Baldwin v. County of Tehama, it
was determined that state law does not preclude
cities and counties from regulating groundwater.

b

Less hydroelectric power through avoidance of
dam construction

Greater power consumption to extract
groundwater

Increase in salt loading

More involved project operation

More difficult cost allocation
Over-pumping may cause land subsidence
Liquefaction from shallow groundwater levels

May require active control of salt water
intrusion

May cause contaminant movement
Increased groundwater monitoring

Increased need for diversion and/or
conveyance of surface water during wet years

* NOTE: Specific possible advantages and disadvantages
will vary from project to project and should be evaluated on
a case-by-case basis,

Problems Facing Conjunchive Use

Conjunctive use projects should be actively man-
aged to avoid problems such as overdraft and pol-
lution.

According to the California Department of Water
Resources, in an average year, Californians use
approximately 1.3 million acre-feet more ground-
water than is either naturally or artificially

L004317



Example of Groundwater
Injection/Ext
% ik ]

recharged. This groundwater overdraft
can create problems including subsid-
ence and salt water intrusion. Addi- §
tionally, increasing basin yield may ne-
cessitate large fluctuations in water lev-
els, which can contribute to these prob-
lems.

Subsidence may occur when too much
groundwater is pumped and the sub-
surface sediments are drained. Once
drained, these sediments can compact
under the weight of the overlying sail,
creating depressions and fissures at the
ground surface,

Salt water intrusion also can result from
lowering of water levels in an aquifer.
For example, drawing large volumes of
aroundwater out of an aquifer can
cause groundwater levels to be lower
than sea level. When this occurs ina
coastal location, seawater has a higher
elevation than groundwater, thereby
enabling seawater to flow from a higher
elevation to a lower elevation into the
aquifers and toward the areas where
the groundwater was removed. Once :
salt water infiltrates a groundwater basin, water
quality can be seriocusly degraded. Since the 1950s
and 1960s, water agencies have combated this
problem by injecting surface water into the ground
or by recharging water in spreading basins. By
doing so, a hydraulic barrier is created between
the freshwater aquifer and the intruding salt wa-
ter.

Pellution from both naturally occurring and man-
made contaminants also can cause problems for
groundwater users, Radon and arsenic, both natu-
ral byproducts of decaying rocks, occur in various
areas throughout California. Contaminants from
urban and agricultural centers can result from leak-
ing gasoline tanks, sewers, landfills, industrial waste
discharges, fertilizers, pesticides, and failed septic
systems. In Southemn California, fuels and solvents
— the byproduct of military bases and private in-
dustries that support defense efforts - have been

Pssociation of Crowed Yorer Sgeadics
raction Well

Injection/Extraction
WeS Operating in
Extraction Mode

_—Il::l"i_i ve Use fjltﬂn]r*'-

T \f Y 2 |
Ury Yeor Uperahion

found in several groundwater basins including the
San Gabriel and San Fernando Valleys. These sites
are being cleaned up under the supervision of lo-
cal, state and federal agencies. High concentra-
tions of nitrates and total dissolved solids result-
ing from agricultural activities alsc pose serious
threats to groundwater quality.

Increased monitoring, detection and advanced
treatment techniques are helping to curb these
threats to groundwater.

Additional problems facing conjunctive use projects
may include less new hydreelectric power produc-
tion due to fewer new dams; decreased well pump-
ing efficiency, more complex project operations
and consequently, more difficult cost allocations;
and the reliance on artificial recharge to keep the
project operating.
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A Guide fo Conjunctive Use in Southern Colifornia Basing

Conjunctive Use Potential In
Southern California

In preparation of this document, AGWA surveyed
and collected information from 25 management
agencies for approximately 85 individual ground-
water basins in Southern California. The manag-
ers were asked to provide the following informa-
tion for each basin:

Conjunctive Use

Replenishment Activities
Overview of Groundwater Basin
Water Supply and Demand
Type of Aquifers Within Basin
Basin Size

Basin Storage Capacity

Index to Basin Maps
Kern County Basin
TehachaphCummings Basin
Vantura County Basin
San Fernando Vallkey Basing
Raymaond Basin

San Gabriel Basin

Las Angeles Coastal Flain Basns
QOrange County Caastal Plin Basins
Six Base

10. Ugpper Santa Ana River Basing

11, Bunker Hill Basin

12. San Jacinto Basin

13, Upper Santa Margarita Watershed Basins
14. San Diego County Basins

15. Moy River Basin

16. Hayleld Basin

17. Cadir Valicy Basin

18. Coachalla Valkey Basin

LONDLLON =

This information is presented on 18 maps show-
ing individual basins or basin groupings. Figure 5
is an index map showing the relative locations of
the 18 basin groupings featured in the guide. The
configuration and location of basins shown on Fig-
ure 5 were taken from “California’s Groundwater,”
published by the Department of Water Resources
as Bulletin Number 118, in 1975. The numbering
system shown on Figure 5 is arbitrarily assigned
for this guide and generally progresses from north
to south and west to east. The individual basin
maps are provided on the following pages. Basin
boundaries and descriptive information have been
provided by the basin managers unless otherwise
noted. A contact list of basin managers is included
at the end of this report.

figure 5
Index Map Shoming the Relofive Lecalion
of Basin Groupings Featured in the Guide
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hopi/Cummings Basin

Leeatien
The Te Dain is localed betwaen the southin end
ol ms‘umfmmmlm neetheastnin side of the Tehashapi Mowlars, The

Dawin i e T Donin,
0u=ml'!9|&pn andﬂmﬂm Birtw Basin is germraly boabsd betaen ke
Cummings om3 Terachap: Basins tul 5 nol shown on the msp becose it laciks
distnct bounden. The tesin is b on l sdee by crystaling badmck
The surtsce orems of Ihe besins are os bofioes:

= Tohacrapi Basn, 69 squace mies {63,500 acres)
- Curmmings Bassn, 30 square mikes (24,600 acres)
= Beite Basn, 12 square mies (7,800 acres)

Bagin Management

The tagn is adudcaled and is managed by the Tehachapi-
Cummings Water Distnct {Watermastor).

Available
Not avatatie as of Juy 2000,

Present Operalicnal Sale Yiekd

The present operatonal sade yicld of Terachap Bagn is
5,500 perodeet per pear (AFY) and 4,080 AFY ke
Cummings Ban, and 500 AFY for Brte Basin (nal
shown on map), yekdng a combinod 3ol ooeratienal
safo 'yl ol 10,090 AFY.

Basin Sediments
Basin sed ments consist of ur
underain by marine ks,

Conjunctive Use Polential

Tehachagze-Cu=mngs Wabdt Ds¥et is curenlly
conduating Sludiea 10 detarmng s SONUNME LS
potntial ¢l the bign.

Cross Section A-A' (Not to Scale)

me
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ura County Bosins

Locations

mgmmbmmmmmm ase Jooated bencath e Oxnand Coasiy p‘ﬁnwiﬂmﬁmﬁﬂglwf
valeys. The four largest valeys consist of the Santn Clawa River Yaley, Fieasant Valey, Aroyo Santa Rosa Valey, and
Las Posas Valog s 1ok, Ihere are 32 growndwalor 2asins n Venlu County Of hiose 32 bagins, the 14 basing
haing toln! stodge copacties in exoess of 50,000 acredect |AF) each ane | stod and shown on his basn map

Basin Management

The grourdwater basing are generally nol managed by o particuiar agency with the following noled excepiors:
Basin Struoturg

Cuenard Coastal Plain and Forebay Legislation and Ordinances

Fil=aore Basin AB-3030 Plan and Unied Waler Consorvation District

Santa Paula Basin United Wator Conservation Distriot

Piru Basin United Wator Conservation District

Arroyo Sanla Fosa Bosin Siate Logistation and Ordinarces

North Las Posas Basin Stote Logishaton and Ordances

The Caleguas NMuncipal Water Detrict (CMWD) and the

Waler District of Scuth

Calfornia (MWD). ace currently deveoping o conunotve wuse progam i the North Las Posas

Basin. Tho program cadls for WD to inanoe up to 30 infecton and pumping weds in the basin.
MWD wil rave Te righl % store up 10 210,000 AF of water in ihe basin. Duting tmes of need.
WND wil docrease 15 surbice water delverios 3o CMWD and replaoe that water wih siored

watnr exitacied from= the North Las Pozas Basn.
Avallable Storage

The Irechwater storage capacty of 8l Vientum County groundwater basing is 32.000.000
AF. Appros mately 27,400,000 AF are cutrently 0 stomge wih 500.000 AF of avallable

stornge potental.
Presant Operational Safe Yield

The presont operationa’ safe yiokd of the Basins of Yenturn County s 176,638
oore<deet per year (AFY). Fulure operatonal yield s antiopaled to increase by

B7.600 AFY.
Basin Sadiments

Saxd ments hat compess the gro b s g He rivee valirye of Vartra County

Hypealy uncorfined,

Sedments Ihat compese the Lirger groundaali tasing of Vientura Courty are p
ursonined. Several smalior basns in the anen ans comprsed of sedmentary rocks, li=ited voicanics, and sasstone or sistone. Thise smalier basns have

=ile sotnge potaria
Conjuncthn Usa Potantial

in these tasis s botn esalned ang

The rewsits of AGWA'S sy the p o #lome 4 4o
07,000 AFY,

AF of vt kor uHe In dry years and 8 polential incredss N basn operational ekl of

(Mot to Scale)
‘Groundwater Basins

@ Cuyama River © North Las Posas

B O & Vernura River Valley © South Las Posas

© Meoune I Mugu Focebay

© Oxraed Coastal Plain & Forebay (D Pieasant Valey

© Sans Pada B Arroyo Sana Rasa

0O Firmoee ® Smi Valey

@ Pins @ Thousand Osies
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rFemondo Vlley Bosin

Lecation
The groundwirer benics of 12 San Fernanda Vidiey, incaded seihin 2 Lipper Lo
Arguns Frsee Aras (LLARA) saatnrded, consist of the fobowing:

+ Sfmar Busin

Basn North

- Verdugo
+ Son Famando Basn

The surtace nes 0l Bo ULARA matarshed is approsi=ally 514 squne mies
or 327,000 acros.

Baein Management

The bases are urder e olthe

UU-EA Wadermasior. The basins were ndudcaled on January 28, 1679
under ine case relersed to as the San Fernando Judgoment

Avalbable Storage

The fresh water storage copaty of the San Fermando basins rnges Carvoga Park San Fernond

fro= 0 %0 650,000 acre-feet (AF). The achua)l amourt ol waler in

stomge s delermned by he ULARA Watermaster. Annul ralural

recharge and artdcial recharge 1s approxmanely 44,000 and

61,000 acre-foet per yoar (AFY), sespectvely. _I-r"ﬂn_t:, '-':‘n‘.'.-l o S —
‘ ‘A e b

AOUNTR,
Prosant Cperational Safe Yield 4
The presen cperational salo Yol of the San Fermando Valioy
basns s sppracmatsty 106,000 AFY, prowtd ng appromately 16-20% of the
weator supply ke the clios of Bardaris, Glendale. 07 Los Angeles. Theough conjunctive use:
programs, those cBies rave stored approsdmalely 366,000 AF.

Basin Sediments

The aluvial sedimants in the San Fernando Viadley are a madure of clys, 5its, sands, and gGraves
rat exwnd to o depth of at keast 1,000 foet in some areas. The westom portion of the San
Fernando Vinley is composed of Ina-grainet matarial darivad from ha surrounding sedmentary
Focks in the Sarea Susanna and Santa Moria Nourtaire. Tre easwrn portion of the Valkey
conmists of coarse sand and gravel deposits dedved from ho San Gabel Moumairs.

(Mot to Scale)

Conjunciive Use Potential

The resutts of AGWA'S Survoy IndIoate Saisting ConUNIMNG USE Hrograma kave increased the basin
apamtional yikd by 43,700 AFY. AdStonally, 7 sunvey indicated the potantal 10 5460 up to
150,000 AF of waker for use in dry yoars and a polontial increase n basin opermsonal yieks of
27300 AFY.

. Directon of
S omamast S B Fiow

med
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Location

The Faymond Groundwaler Basin is locaked in the ocenimi portion of Los
Angeios Courty. The basin is baunded on the norn by 1he San Gabriel
Meuntains, oo the stuth and east by the Raymand fault and adpcent San North
Gabeal Valirg. and on 10 wist by the San Ralsil His and the YWarduge
Basin. Tho ankre bhaen bes milhe (he witérshed of tha Los Angalia R,
Prncipad streama includa 1h Arvoyo Seca, Eaten Waan, and Santa Anta
Wissh, The surtaoe ares of the B s 40 squire miss or 25 800 acris,

Sigrafcant bBults in e Basn inchade I folowing: . Vgra‘u_go
Siorra Madre Fauk Syziem that verds southeast to nortrwest akog ‘ S
e base of he Sar Gabried Mourtains.
Raymond foul, which formes the soutern boundary of fhe basn,
Eaghe Rock facit in ha soutrestem part of the basin
Ealon Wash it which cocuss intrabasn on the easiern sde

A A
Badin Managament (< g Altadene
The Rigmond Basin was adudaaled in 1944, kilowing the Sugsrior /d :
Coutt Jodgemnl Pasacens « Alsambea, ot 8, Thas marked the frst
greundwaler suacaton in 1he Staly of Carorrsn, Trw Rayond
Bawin Mamgesmol Boasd gowens the basn

Avadable Storage

Tre lrosh water etorage cazacty of the tasn i a mnmu= of
250,000 aore-foet (AF). As ol June 30, 1996, azprosimately
56,000 AF of mater was stored in the Basn by aricus
partes and approvimately 184,000 AF of urused storape
wak ivadatie. Raymons Bakn oty Began
imple=amabon of & CONLNED LBe progiam wih
Matopctian Water Distrdt 10 sloca 75,000 AF of winer

for use dunng dry yoars

Prasent Operational Safe Yielkd
The prosont operatoral safe yield of the Basn 5 30,622 AFY, bot achun! annua’ producton vares botween 35,000-40,000
AFY copendrg wpan Be amoutt ol focal sioem runoll waler 1hal 15 dhverted to spreod ng Bosins, Annual olkwatie
extractions vary betwean 35,000-43,000 AFY.

dena

g \ o d fault
Los Ange Raymon San Gabriel

Valley

(Not te Seale)
Basin Sediments
Riry Basin is by il whesal cop up 10 1,000 Rt Ihick, Allsvus s compesed of Bouders,
e, sand, &1L and cay. and CoNSHILNG 1 SANcpal walar-baaring Mataisd in 15 Basn, S=all ouwcaz of Ine Tepanga
Foemiton, wh o ddated e NG ol M 30, Seur B thin Stullmeair N porbon
of t Basn. I
Cenjunctive Use Potantial

The resuts of AGWA'S survey ingicarie the palential %o siore an add bioral 144,000 AF of waler dor use © dry years.
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an Gabriel Basin

Location
The Main San Gatie! Basn underhos eastern Los Angoias County, benaath =cat of e San
Gazeial Vickiy a0d & portion of the wpper San Giabrinl River Thi hacen i North

oy tha San Gabael Meunlinns 10 tha moah, San Jose HiE 1 the aast, Puentn HIS o the
S0uE, B by & See s of Nits and the Raymaond LUl 1o 11 wexl. The base i rained by e
San Gabew! River and Fio Hendd The surhics ama of 1he Basn & agg y 167
sqquare mbes oc 106,800 scres,

Basin Managament
Tre Main San Gabne' Basn Walermasier s the agency charged with
admnisienng agjudicated wator ngnts and managing groundwaler resources
withn t7e basn. The Wakermaster, a nine-person board apponied by the Los
Angeies County Supenor Court, saminesiers and erforoes the proveions of
e Judjement that estabishoed water nights and the respocsibity for

effcent managoment of the quantity and gualty of he basn's
groundwator

Pasadena

Trss Puane SuEbasn & I0oaInd in e SOUNAEN 2oron of 118 map, Raymond fault
and s Pydiucirly o0rcd 1o tha Basin, with no Bamiae:s 1o
qounmnr moweant. Howewr, the Puesty Subbasin s nol within
perisdizton of th Wik and S hus » o
lommlooﬂlt’bfmmwmm pur poses.

Ilh.
Avsiable Stornge . -, ‘
Tew rostacatnr storange capacity of the basn i exti=aled 1o be " . ol

about B.6 mikon acre-deet (AF). OF his ameunt A San Jose Hills —l::,.., ‘
approwimately 400,000 dore-eet 5 usabie for water supply. Puente Hills > -

Mistorcaty the maxi=um utization of asn siocage Mas Puente Sub Basin |

boon G00.000 AF; hawever, I stompe v labie for

Impansed and recismed water 5 dependant upon the

waler surface elevalion at the Baldwin Park Key Wel. When the
water surdace ekvalion exceeds 250 feet, nether impoksd noe seclaimed walor

can ba placed in @3Age. aroanl in 1 akskinn portion of Ma hasn, Therefor, the amount

of storage geranaly maliie for imocoied or seclsmed watar wil vary f:om noing 10 appracmatily
400,000 AF. To date, 170,000 AF has aready besn commiingd 55 VaNous procLSArs And agencas ke cycieal
Alrage.

Presant Operstionsl Sade Yield

Tre opsraticnal sabe yold of the basin & deler=uned arnunly by Do Watermasste: and has rangod from a low of 140,000 AF
o 8 high ol 230,000 AFY swragng smost 200,000 AFY snop 197374, Tre operations) sale yoks ke fucsl year 2000-01 &
220,000 AFY.

1.

(NoltoSealn) | smen o

Basin Sedimenis
The priccipal mater-boanng formatons of the basn are ur and pemi-<or 1rat ange from
fine-grmined sands o Coarse ganel.

Tre maje seurces of groundmater recharge are infitration of rainfall cn the valiey fioor and percclation of wroll in
unined storm channeis and oll-charnel speeading grounds. Tho basin also receires importad water and ratum low
fro® apptad mine:,

Coojunctive Use Potential
Tre sesuls of AGWA'S survwy neicale wcsing confunchw 0 busn e i yieded by
TH.000 AFY, Addmionaly, he survey indcales Ihpaolmhalbm uploioom(}hi of walur bor use in dry yesrs and »
potenttal ncraars o husn opsratons ywed of 167,000 AFY.
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eles Coastal Plain Basins

oo

The Lus Angcles Comiel Plan o anserbn Sy # siroctssl b ommed by \okamyg of
rocks ful w3sade e basn of grest dapihe. Alhough e ubeuiere syt o Pa mwmnmww«umwﬂ
toeghe, which ae separstos 1o mmost of Hia leegth by hie Heaport-isgiswoos Fault Zono (Lpift, cortaln ha soceor that compoee e
aater rgeson Theoo wadmes arne a8 fhick as 30 000 t0ot n ome arsas

wlmm{wmnmhhmwwunmmmmn-ﬂnutomnbrc
Pusrfie. Slpstan, e Courdy ine 10 e ool i
m Mulmmu&mwmmﬂwﬂm
Tha Gt P b redid N0 o' G u v (a s,
+ Tha Coneal Besin evars ove’ mosl of e comldl pal, oot NWMQHWWM T b

Sonupes anposkatcly 270 soguart rbos (177920 scoe) and = (hrfhor “
sitxiioed inso T Morsbelo Foctuy, Los Argeis Footu Mvme: Ave, 333 Cestd Rasn Precus Ave) Moumain&
" .
i Whesd ot Bubsbd £otnnia, daln Bvweiil Oy HOa) e Mt ™ g hiwinin) LT 10 Sy Mhivwi Ry 18 Mol 3 omindss
o on o Pite Vedos Mils, i % San Peao Bey. The tusin cocupees spo-odratdly | 72 séuro efies |1 10080
acrTR) A cortEen rordy caTiecc sbuval agae Basin

Tre Sares Monkcs Dualin & Doanaad by B Sanes Vones Nounssrs © ha norhwe. 10 Moo flasdn 1o T roatases s
l‘“ﬂ&ﬂlﬂ.‘h'ﬁ!ﬂ' “MWMMNMIUN sulrrwinnd wh) ) Critd CRavenk are
Cronkd y 48 spaire romfy coedre: alovidl equtes.

The Basin, which 2 “'\cmmnw-mmmﬂnmhm
s beanctos of he Molywoon tid Tho basn ic 1 T Elyeaan Hile on ®o
1 L B30 FION 30 e Sy, i e Sart Moms Viurkerss 10 106 0 T Saflées 20 B oot anvd Unieebined

Basdy Nanagemend
The Cored ape Weet Cont Bavkm e boh aciosicstes. The Catiorm Dopamant of Tder Aescocos & e 0ol Sappointod
Wasor Dratics of Seaman CARE TS Pk JTAUTOs e MOID 0f § 70 Wi bor Maagor

T S Shinruin el HOByroainin) BLiierss 38 AT e 1 M TR I

Total Sreced Wader Viead ol

Cortal Sazi + 12,500,000 A7 Cavied Banin - 277,367 AFY? Gkl Basity - 780,000 AF

Wt Covest Baia - 0,000 500 ¢ Wit Cont Dain - (4 408 ATY' Wees Ccmss Bamin - 300.000 AP
Bavia Workes Busn - 1000800 AF  Rarea Monica Badn - 430 AFY2 AT Nonics Baca - a0 madtie
Holyerood Bame « 300 000 AF Hatywoss Ban - 4,200 AFY2 oo faen « fet avalabia
Banin Gedirsaris

Oegoarion in o Lox Angeias Comtal PLin Ban 5000 Wgely e cambinoe. win ahssal ok 10 ancoorl
Vi SYFRTE U i) g Caaidd Plas Mmmwn(MUW@ml" BN D D

Samoothed - Oage Lyrmecos

Gumu - Gaviera o

Awaa e Senvnvae
edtomon:

Croodwete dso oooas n o Pocone oo Formaton, bl gonomely af PauSoond Quavier and Ja4ty 1o ol Docion wols,

Each acuio cornmess of @ ciasin leyor of wititr/yiolcing menc sne gravel cuully sepawtod Hom ather saend ane garvel boos by diy and ai confining ants. by
Uy PSS FOWOVE/, T30 WIRE L yInrg RASTErs of 1N G VO 308 My D0 1Y BT Ty T CORLaT WER 0T 08 O T PRespiein g confining anee
TR LB LI 400 (] B i Wl N (M8 Labeten adiaC sculos

|
SantaMohiea

S1nfa Homcﬁoﬂywood Basiny’

PalosVerdes

North

Elysinn:Bepetto
y apd Merced Hills

Montebeliow,
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ok
Preﬁﬂqré

San Pedro
Bay

(Not 2o Scab)

A e of chey e ity chay of maisre dre covininidl orgin, which B8 O e e Ling serlaos aver reosl of e
mdmmmhwmﬂmmntdmm raspon fom lom fhun ¢ muw!mmnmhhum
ara ¢ @ e o wakr takhe Con3Sone.

Fromivwabis o Comtisruint wilhen CO70n0s Tod rirvd i s Trarm Phoiaend K Srt Floiase The ram Hesteate: Doy evkvds Fon Sepite of et T 1005
b 4900 koot A groetor oopfi, e wale* 15 e ind crodlebie. Tho Sesbwaeker Locy & Bechest rod” o aos of He Yooghs whet welorpidang
rodmeTs reach for greere oo N3 himod WHE0 B0 IOEres Voo okl o' Docoew fin e e e pee of he aglo” nTom

Tre Mamocalo x00 Lo Asgolan Forotags a0 atas of GraroaTs mchingd sta-ohy ooop AUt &% hyd wdloaly cannaciod 1o He {/and Litss ine
W S @A U Ly Tt BB T BB i Tide (2 Peil GRVEry Ut (] Thes Praitons Avs i Roliv] ny e joisewdo of Tt Bav®ime
apachyss por Be ground et oty provereing gouncwicr secharge

Cospascive Use Poterrial
The renite o AGIWAS s prgaTe o buwsin ope ,_wumommnuw
e e @ouekal ) 51 p 10 % 088 000 AF O wabty ¢ 40 1 Gy o, et i by ks o 58,300 AF Y
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range County Coastal Plain Basin

Location
The Crange Caurty groundwaler basn enderies the Crange Courty Coastal Plain. bereath the broad kwiands known as the Tustn and
Dcmney Plang, Tra tasin s bousded by e Los Angales Coanty Line, Coyote Hils, and Chino Hik: 1 e north, the Pacric Ocaan srd
Hisaport-inghianod Upit 15 the west, the Sarta Ank Mourmaing 10 the sl And non-wihie Saaring lormalom Bal ocoury hia

seuttaen Fall ol Crangs Courty 15 tha S5uTh Tha sorface amk of the Beain & ap2ecaimintly 350 stuae milis or 226,000 azme

Basin Man
The basn is managod by 1he Oarge County Waler District (OCWD) and is not adjudicated.

COWD was craatid in 1253 by Caibormia Sise bgslation b manige and proact e visd groandwinler basin andir north
cartea] Oeange Coury, Since than time, CCWD tas ighd Ba yiakd of P basin theaugh & adiiea of roswaton that
mm:-mnmunmd im % rocharge faziith oy of wel haad and other traatment schnalogies, Coyole Hills Chino Hiilk
water d projects. COWD s Water Factory 21. which semaing & moded 1o water 5
mmmnonarounamwﬁup@mﬂnmmmgﬁmawmndﬂbmnnnmmmmm
paaaalee intrusion and %o replenish the basin, CCWD s Groen Acres imigaton and indastrial waler project frees up
Iheusan®s of Aca-1eal of patalie walinf each yoar.

A Anatigim Peralta Hille
COWD suzpies refiabie, high-auallty groundwiier 10 made than 23 £ies and waler agercies sening 2 millien W, = SEniilt
The basin is recrarmged gemaniy from the Santa Ana Fiver and Lo a lessar exdent from i=poried s
water purchased from the Metropokan Waler Distnct of Southern Catfornia. OCWD moniors the y -
groundwatar sxtackd each year 19 ersa FPal e tash i nol overteawn and cornies cul an assess=ant O an RivEr
PIOSFAN 10 iy K0 Oparating fopardis And Ihi 2081 of IMpeesd MNElaKhi wiiir, G @ » Sarita ﬁn§
o o

CCWD ras ore of the mast pootect = in the woeld asing an amay of Yy !‘.!oun_t_ggigﬁ
monoring wels. mmaapmmamum dayer grouncwater mocel of the basin Thal is used Jor besin \ Santa Ana -m
managemant. -

Fomitablo Storage :
Tha Imshealir sicaage capacity of 1ha basin i 1,000,000 AF snd B an 300,000 AF of avalibin shenage. frvine

G0

[ e

Present Operationsd Safe Yiekd
The present oporational sale yiekd of the basn is 350,000 AFY and 1is ks expecied to incroase in the tuture by 130,000 AF.

Bnsin Sedimants San Joaquin
The nguilirs compising Be Basin eaend gwer 2,000 foe téep and loess g conmplex serits o nlttconnectied atnd and grwel desosin. In . Hiile
the coastal and cental portons of the baain, these deposis are mose bty fowar ity clay and sit depocits. In

the inland arca of the basin, generaly nthesst of Inkrstale S, B clay ond 4l Geposits botome thinner And Mdre SICOMINUG.S, alowng
Qroundwomker 1o flow more easiy between sraliow and decper agquiers. The northeast portion of the basin inciudes o occarze-graned

urcoetined lorabay ansa. Moving toward Lhe coast, the bsn Secomes corfiosd wits Iner-grained ssdments cverlying $he coarsr-graned
nguitar, {Not to Scale)

The basin ia divided ino two hydrolegio companents, the fosebay and pi anees. Th boundary geneally denoates Cross Section A-A"
the prea windre suriace waker nor shallow QOUNDWRNN! CaN'cannot move doaTwrd in sqrifoam cuantties. The boundary represents & e
2000 Wheee low 5 bty chay and sit deposits Ncreasingly 0SCur 1 rearsurtace sedmants southrwost of the boundary. b cone Farsbey {Aqutier Rechasge Are)

The forebay refoes 1o the seea of btase of mcharge, whin T4 =ao ity ol secharge 1o the bask cocurs prmanly by drect parcotaticn of
Sante Aca Rivir witar, The Sooatay foed, endilyisg ssonl of 19 cites of Anahem, Fubirisa, and Vil Pack, &nd ponicns of he dies of
Crange and Yorba Linda, is bry highly ie sands and gravel with lew clay and st deposia.

The pressure area is defined as e anta in the basin whore sufoce waker and near surace grusdwater are prevented from pexooing ik
large quamtites info The prodcithe aaasen: by clay and sl lyars sl staliow dectts, Most of 1he cantrsl o coastal portions of e tasn
I8l wihin T2 pressure area,

Conjuncsve Use Potentinl ' |Sand and Gravel - KeerWater Beariog Foemitions

The razuits of AGWA'S gervey indioan esisting 0SHUNZING 564 programs have ncraased the basin openational yiod by 150,000 AFY. 4

Addticoly, $o sarvey indkzated the potental 15 51010 up 10 300,000 AF of woter for use In dry yYears and a gotental ncrease In basn mm and St Diostion of ms
aparatosal yierd of 130,000 AFY, === "> Grounawalar Fiow
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basng:

- Lewar Claremont Heights Basin
- Pomana Basin
- Garmsha Basin

Six Basns undarie 1he ctes ol Claremaont La Wene, and Pomeea in
neetrmastem Loa Angalia County and sxPwesion San Bernardnd County.

Basin Managament
The Six Basos Wil masbic wind i20=6d by a stipulaed agmemart, the firal
JuBgaminl EResmng eTectve January 1930, Tha LOgament etitisrns

o rights ane p 8 ¢ the oo and manag
of the Sex Basics.

Awallable Storage

The g capocly of the aguter is 30000 acre-Saet
{AF),

Present Cperational Sate Yield

Tre prosent operabonal salle yedd of St Bozing 15 24,000 acre-leet per pear
{REY).

Basin Materiis

Aguier materals consist pnmanly of sand and gravel deposded os aluvil fans.
£it and clay daposts incroase with dstance arway from the San Gabriel
Nourtairs. Bain dopth g v n s00 away from the San
Gaveol Mountains, tul is compleated by lauking.

Faukt Faut

Conjunctive Use Potesmial

The rsuits of AGWA'S sunwy inscate Ihe pokntial I $lore op 10 30,000 AF of waler kor use

in gy yars and a patackial intoaics i Basin operalicnal yed of 30,000 AFY.

Main San Gabriel
Basin

San Joge
Hillg

Puente Sub Basin

Chino Basin

Groundwaler Basins
© San Antonia Canyon Basin

© Live Oak Basin

© Lower Claremont Hesghts Basin
0 Ugper Claremont Heghts Basin
© Pomona Basin
© Ganesha Basin

(Not to Scale)
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Santa Ana River Basins

Locstion
Tews geourstmater hivine of the upper Sanks Ana Rawe wirderahed onsisd of tha foliowing:

Chind Basen conssits of approcimanidy 235 squira mdes (154 400 acres) of
tha Ugpar Santh Ana Rivos Watarsghad and undedles pottisns of San
Bernaring, Los Angeies amx: Arecsice Cowties. The hasn & bouried 1
e sooin by the See Gaboel Meurans 87 the Cusamenga Bssn, 1o the
south by T La Serra arew and 1he Temoscs! Basin, 1o s oast by the
Cotcn and Ralo basins, Jurupa Hils, and Poediey Hils, and 1o the
woet by the Chino His, Puorie Hils, and the Pomena and
Claremonm basins.

Fomona

Santa Ana River
Sy Jirapa

L Basin W 22 SGLia0 M0S Chino Hjlls & Ped|ey Mils

(14, mm:m & lo=aket al 10 bk of e San Gabeid
Mowlaing near 1'9 com=unties of Upand, Rarcho
Cucamenga, Etwarea, and Fortans. The San Gatesl Mourlains bousss the bisin lo
the s, The Fed M sl bounos the basn or i cther sdes.

Aiafio and Colion Bazins are lowied in wostemn San Bermardino Counte Buniser HE and Lylle Basns bourd fne basn fo the norboast; the

San Bernardine Mountans bourd 15 basis 10 the nocftwwest; and Ching Basn, Jurupa and Pediey Hils bound the tasn 10 the west [Not to Scale)

. Iy

Basin Management - S
Chino Basin is an adjudicated basn managed by the Chno Basie Witermaster (Watormasier). The Watermasier was established under a
gamsnt entacd in the Supein Court of the St of Calforma e the Ceunty of San Bernarding, artitad “Cring Bain Munizpal Waler A
Distrct ws Gty o Crino a1 &7, The Basin Mas Boan operatnd i dascritad in Ihe 1978 pdgemant. Nosth
Cusamengs Bass wis sdusciied in 1958 and is ity managed by (he Cussmangs Courmy Water Disteict and San Amora Wik Ea :
Company, The Ralo anz Coton Bising were pdudcaled in 1061, o Red Hill Al
Avallable Storage
The wused s¥orage capacty in CRind and Riverside-Colon Basins is 1,000,000 acredect |AF) and 58,000 AF, respectvelg Cucamonga
Basn has 1o unused Somge CIPacity.
Present Operational Safe Yieks ZremovsieBasng
Thi precent oparalicnial sali yid ol Crino Baan & 145,000 acr-loet por yhar (AEY), and that of Cucamanga ind Riweside-Calton Basica @ Chino Basin
% ABot 14,000 16.22,000 s 9,000 AFY, respoctily © Cucamonga Basin

© Riaka Basin
Baun Malerals O Coiton Basin
Sedments in Crino Basn are 3iuwial in ongn and derved from the surrounding San Bormardng and Son Gabrol Mowrtans. Sedmerts are © Riversice Basin
coarsar in the nortmerm part of n» 2asn and the dauilr IS uncosfined. From rorth 1o s0uth, he aquiter bocomes finer-grained and semk
contned Aluvial demmale in Gy 'go Basin, Rislto, and Ca'ton Basins.
Conjunctive Use Polential
Tha reauls o AGWA'S Surviry Palicae exsing cosy [E s have thi basi s by 43000 AFY.
AddBonaly, B Surwly indealed tha polestial 15 $10e upui.asamn.\ra wadi e Liv in Gty yoi samm patanlal ntidda 0 Dasn 10

oparatoan wed of 47 000 AFY,
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Bunker Hill Basin

T By Hil Geoxnchwatee Basn & locaked in San Bacmargioo Cowety,
and i partially overfam by the City of San Berrargino, The basn is
bounded o ihe northeast by the San Andreas faul, oo the soutirwest by
the San Jaorto bk, on the southoast oy To Craton His fault, and on
e noetrravt by the San Beenarding Meuntans.

. ayh1 W : B¢
Basin Managament AR 3L 1 H)l\ 3n ”?;;;‘;np
Trs bases is agusciled The San Barnarding Valay Municgal Disingt ] { ’
{SBVVACD) Waliemaste: sanages 1he basin, o

Availible Storage

The fresh wader skrage capacty ol 1ne basn 15 estmaed 2t

1,432,000 AF. Currently the basin is essentaly ful. eantd Ana o
Santd Ana oo,

Present Operational Safe Yieid

Loma Linda
The prezent cpormtonal sake yio'd of the asin g 224,300 AFY. faul
Bidin Sedissenis
The basinis a fil b tough the

San Andross ane San Jecittc lults in I upper part of the
Santis Ana Freor Watnrstad saa the baws of the San
Bermarging Mountains, Seciments geroraly ocosist of unconsobdated aluvial
far deposits derived from IM suTounding mountaing and hils. Thess deposits

ot wih rreer-channel dep B ¥ brom the Sarta Ana River, and mih
[l marsh o wih gmv decharge near the San
Jacimo fait. Younger aluvium consists of boulders, gravel, sand, sdt, and clay. The
dazen 15 the 2ass ol T youngar alesum anges lrom 703 110 fese. Okar
aluriam conssts of graval, sand, S1, and cay, is matunmd By rumarcus [cis, and
conslilutes the gencisal aquifar of the area. A Bedrock compies ol ignecus and
metsmorphe recks underins valley (1l sedmant,

=

&
Cross Section A-A’ § e
E
The rosults of AGVIA'S survey Indkcale exsting conunctive use programs hive

incrensed the basn oporatonal yield by 6,000 AFY. The basn s &l 5o there is A
currently N0 SKraGE SPdCe MAIBbe Sor dry yoar SHeage,

3
w
-
Conjunctive Use Potential -§
i
“

=! Loma Linda Faul

Fine-grained sedmentary rock

ful Coarse-grained sedmentary rock

- Ignecus and Metamarphic rocks

=11
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Tacinfo Watershed Basins

Lecation
The bazns of the San Jacinio Watorshed are kcabed in western Riverside County and
oonsist of the lowing SUtOasiT:

- Lakindew

- Prerris Noeth ang South

< Winchisler

- San Jsento - Lowe: Pressuse -
< Wonfoe ,

- Enst Vialley or East San Jacnio Groundwater Basn Area San Bernardino

« 8an Jsanio - Canyon

- San Jasnto - kinke and Upper Pressure
- Hamet

Basin Maj
Tha Lakaview, Perra Nerth, Parns South, Winchacar, San Jasnio Lower Frassuse,
and Merihe subbasins are =ansged unide: I Wil San Jacrio Grousweke
Maragemont Pion (ABHGD) p30p16d in Jusd 1905, The Eastern Munopsl Wt
Disstrct (EMWO) i the basn marager sndes (e Plan, Tee buses are nd
adudcated.

The San Jsonlo Camyon, Intske and Upper Pressure, and Hemet
Zubbasns are known as the Exst Valiey or East San Jaoimo Groundwaler
Basn Area. EMYAD, ocal ag and pevale grod
Produoers are working 10 0ewiop 0 groundmater managemant plan.
The basns aw nol acjuticalid.

Availasie Storsge

The bestrvali: stotage capecity of Ihe basiss of the Weet San
o G Mansg Paan Aran s 5,254,500 AF,
and there are 726,000 AF of avatadie storage. The frosheater
storage of 1ne basns of he East Valey Area i 5,000,000 AF and there
are 538,000 AF of mvaiable stotnge.

Present Operational Safe Yield
The present operational salle yiekd of 1he nine subbasins in the West San Jacinto
Groundwalir Managemint Pinn Ama is 22,000 AFY and I prasant safe yiedd of

Iha thiee sudasiea in P East Valey Area & 60,000 AFY.
Groundwater Basins
Basin Sedi 0 Laseview (Not to Scale)
The groundwaler squifsrs consst ol dluval deposts. Groundeatr i urconfioed © Forris Nonh o Souh s,z
wih Ihe exosplion of the grounawaler in 19 San Jacinto Lownr Pressure subtasin
wheh i 8 cotfined aquiler. The San Jaamo Upper and Lower subbasing are © SanJachto - Lower Prassura
dedned by the gmben formed by o Casa Loma and Claremont Foults, part of the O Menfee
San Jacinto Fault Zone. The faxit zone, in e northeast part of e basn, aso © S Jacrts - Canyon
contans the Park HI| Bautsta, and other named faults, and 15 a signidcant Jacinto - Inlake and Upper Pressure
feature in 1ne Basn, g:::m el

Conjunclive Use Potential

The resuils of AGWA'S Surwey NOCAN REGlng COYUACTW USE Deograms hive
incrissed Ihe basn operidonal yisd by 3,000 AFY, Addtonally, Ihe survey
isxicated Ihe potential to tore up 16 1,204 000 AF of waler ke s i dry yeees a0
@ pelomial inctiise in basn cperitonal ek of 10,000 AFY.

miz
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Localica
Thero are throe majcr groundwiier bosins of the Sarka Margania Fiver Watershed:
« Sanmta Margarita Basn (ocalion shown on map 14 due o
5 lozaton in San Diego County)
- Temecula Basin
- Anza Valiey

The Santa Manganta Basin is lecatad in noatrmwstarm San Dago Courty and
undarins Camd Pendaton (See map 14}, Temecun Basin is cated tanaath and
Around the Gy of Ta in south-central Rivarsids Counly, and Anza Vialay
s tocale b The wisst siong Highmiry 371 and 10 the 3outh of the San Jscrio
Meunlans and 10 1w wes| of the Sorts Ross Mouttars.

Bagin Managessent

The Santa Margaria Fiver Wakershed s adjudicated under ledieral oourd
Jursdction. The Santa Margariin River Watershed Watermastor i not
charged with basin Manapemen bul doos coliodt and manage data.
The Santa Margarita Basin is managed by Camp Pendiaton; the
Tamecua Basin is largaly managed by Rancho Calfomia Wine
Distict and 10 @ Naser smnt oy Murie®a Water District; and Anza
Waley is nol gedl. Cutrenty, the ras e o
ongoIng COMuNC Le POPCES, two of which are opsraled by AV
Rimcho Curcenin Waler Datoct and cow by Camp
Panduior, Rancho Calfornia Watyr District imports vty
for recharge o Spronang basins and cxracts the waker
using wells, The Disirict oiso owss Wal Lake on Temecula
Crock. During wot years, walwae-mvoumﬁmndw
Lake and loter g basns and the
mmmmmwm anwmmnopumnsn
S0050N3 CONUNCLE LSE Projoct whesely Wik is dveriod and skeed in ONed
Lk curing 1he wol =onmha and Bk aiaised Back ims Ihe nwe for fechage in the
18

Santa Margarita,
Eh-:nn {map 14} Anza
Valley

Ardilsiie Storage (Not to Scale)
The frestrvake siorage capacty of the Santa Margarits Flree Valiy & 29,000 AF and s
curmently &0, The sincages capacty of the Temecua Basin s 2,000,000 AF with 200000

AF of maailable storage.

Presant Opeeational Safe Yield

Tesr prasan b yiedds of tha S Mi Basin, Tomecuta Basin, and
-‘\NHWH'OS&NAF‘V 37,700 AFY ard 12,000 AFY respRcihvel,

Basin Sediments

Groundeator generaly ooours i throe aguier zones
<Yourge! % oor aluem (Top Zoneo}
- Pauta Aqufor (Middie Zone)
- Temoculy Arinse (Bottom Zora)

Al 'Tree zones are prosent in 1he Temecula Basin, #hencas younger aluvium domnales
the Santa Margarith Batin and Botn okdar and younger alunium cimgose the Anza
kg

Cenjunctive Uss Petantial

Thas resuits of AGVWA'S surwy indicale axisting conunclie ubs programs hie incrodsed

the bazin cperadonal yield by 10,000 AFY. Addonally, fe survey indcaled the polerbial

10 store up 10 200,000 AF of waler ko use in diy yoars and a polerbal Rorease in bosin

operaticeal yeid of 10,000 AFY. =13
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San Diego County overtes numerous groundwaler basns. Soven of the
basins, each with a tota) stompe capadity groater than 10,000 AF, are
I3 bedow and shosn o0 the map.

- Santa Margarta Ravar Bicirs
- Waener Basin

- an Diege Formaton Aguier
- San Luis Rey River Basn

Basin Management

Wiklar figh1s 0our COCHons Nive 24an aded witin the Sama Margarnta Basin,
upsae San Lus Réy River, ket Tijuana Rvar Vally, and Ba San Diago R
wikévsheds. Ofhér walarsheds in the county i i1 n
number of agerces hive long-standirg surtace wale: rights,

Avsilable Slorsge

The comizined frosh waler storage Gapacity withn the aluval aqufiors is ostmaled 1o exceed
700.000 acre-fect (AF). In add boe 10 the sha'low alluvial aquiers, 3 doeper aquier €0sts in Te
soutirwest coenes of Ihe county. lermed the San Diego Formabice Aquifer. The San Diego

Fi aquiter ras b 0 have 2 10250 apaoty in excess of 960,000 AF. Thougn
adive 1 of bt g pUMmping aNd groundwaner U, storge in these basins

03N be UlHZed Ke CONUNCING Use.

Present Operationad Sade Yield
The present oparaticos’ sife yield ol Peos bases is appecomsbely 60,000 AF,

Basin Sediments

The pancizal aqufor molerisis are Jiuvum, semiconsaikalod sodment, and 1o o leeser degroe,
conscldated sedment, resduum, and frackired crystaline rock. Unconsclualed deposits of aluvum and
residuum are typkaly lound near the surbice It Maor Mo’ and stream valkys.

Conjunclive Use Potential
The resuts of AGWA's survey indiane the potential 9 store up to 270,700 AF of water for use in dry wWars
ane 030 in Basin op Wl yieded of £1,500 AFY.

{Not to Scale}

Groundwater Basing
D Sama Margarita River Bagin — 4
© Warner Basin —lir
© San Pasqual Basin
© santa Maria Basn et
O Samen/El Morte Basin
O Mission Vialley Basin
© San Diega Formaicn Agifer
© San Dieguko River Basin
© Lower Tijuana River Valioy Basin
@ Sweetwater River
@ San Luis Rey River Basin
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Location
munmvmmuawmuq“nwmmm-wmmoluhna-mmmmmm

fOrth And dast trcogh thi cted of Viclanile ans Barstow. The biiin & o the
<A
- Cantea
- Baja
-Este

Basin Management
Tre Mojave Waler Agency (MWA) groundwator and Qe within e basin.
Tre tasin (s acjusicated, with tha poals of g pumped gr weth water ang
mwum!nmnm!ommhrwslamdﬂ1m Axough MWA
does st currenily resinct grounciealnr pumzeng, wel! ownors musl ey an assessman for
grovmcwalnr pumped (n ecess of an ancusl vl by MWA, A ¥ 8 wal
AT My A03U M Unused pu=ping alowances Fom wel ownecs ocaied D P sa=e groundawsier
Autbicn. Uli=atehy 1hd kisassmant vt wil Bo squal £ 1% cost of deftainy arnd seglioiment of
Groundwatir pumzed in sxcess of the well cwnars alowanse

North

i iin sface waler to ho Mojivo Basin. MWA cumrorthy ovrsees the Sub Bagin
opwnmmwrgmmumvndwpommawmmmoms The :
and e fales are istod e 140

In adgitien 10 the above recharge Baciites. discharges irom Lake Siverwood occasionally Alta
provide 1o the wost fork of The Mogvo River. Hiskono dischage rates vary b Basin
from 2.000 10 26.000 AFY, *

Avadable o

Watir krveds o the Mojave Basin have been decinng snce e 1030 Ass
seudl, tha amzan ol awilaie stom B C3UEtw wee hid intaiied
sutalntate Snoa coa of ' gaak of I basin adudailon is 1o Mium
liretds 10 BOA-SEMIBOSAN CSOELEN, tha AIALE SI0GRG0 =ay Siceas in ha hlu-n Prasarthe the
avaiable stomge of the basin s estimated 33 Hlows

Subbasin Avalaiie Storoge
N TOATEO0AF
Centro 217.700 AF (Mot to Scale)
Baja 415,000 AF
Este 115.500 AF
Prasant Operationsl Safe Yield -m
Trm présent oporstional sabe yield of 199 Basin is summarad in the Eabis below: —— e
{
Subbagn Prasan Cperional Safe Yild _‘ m.‘
Centro 33380 AFY
Baja 20,680 AFY T
Egte 7.160 AFY [
Basin Sedizonts .
Tre Mojave Bash s comprised of sand. grawel. and occasional oy deposts crealed by the Moave River inding streams.
=olamorphic and igneous mcks Ihat comerise Be San Barrardno Mounising =g the southern cddent of 190 tasin. lormitient streams genosatod by
wirtar 8753 summer srecnisbon supply nakurdl groundwater rechaspe 10 this secimertary bsin,
Corparctive Uso Potential
Tra reauls of AGWAS SUAWy INSICIS RXETNG CONLNZIW LA ROgrams haw incraksed the bisn coaional yield by 46000 AFY. Adstionaly, Ihe sunay
NGl e paloedikl B SO LR 85 1,790 700 AF of waler fr i@ in dry yedrns and @ polesdial ineraase in b onmBonl yiald of 24,000 AFY. m-15
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Location
The Hayleld Groundwaser Basin i localed in Rierside County, cast
<f the Conchella Vialiey, west of Chuctwalla Vialiey, and south <of the
Engna Mourtang Surlaa area of the Bikin is agpraxi=akdy 37
Squand miks (23,000 aceg).

Basin Ma

The Baen is noihes asjusicatid fod formaly mamaged

Avaiable Steenge

Tha ol g@ capacty of tha bas i

2,800,000 acse-foot (AF). with ibout 2,000,000 AF of ‘ , Eagitei.,

s wishie in Sleage o Nbunfaling

Presant Gperations! Sate Yisld ‘ ; & Deser]

Tem peesact opecations) sale yeld & undefined, % Center

sy gl sy b 150,008 P Chuckwalla
P year (AFY) in a droughl year, Valley.
Basin Sedimenits , .

Bastin pediments corsat of allavial deposits L . CRivalla
wilh indacbacds of sand, grin), &1, and cley, . = .{_G'L.'maing
Groundmabyr i unoonined, \
Conjunciive Use Potential

Tre rezuls of AGWA's survey indcale o polerial 1o store between
500,000 arct 800,000 AF of waber for use In dry years, A srogram o
wtiize this slorage potortial is curmently being planned by Melropoltan

Wistor Dis¥ict of Soutrern Calfoma, (Not to Seale)

m16
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Location

The Cadz Groundwater Stocage and Dey-Year Suppty Progra= is localid in portions ol $a
Cadiz and Feante Valeys o he Mojiree Dosirt of sostam San Banardino Gousty, The aquker
system Yo be uliced by Ihs conpnctive uss rogram undecies an rea known 8k Fernix Gap,
foclid between the Mattie and Shp =ourtains, awmalwuﬂ =éns easl of Brstol Ory
Lake ard fen mibes rorth of Codz Dry Lake. The

sochange 10 the progm™ orea covers an area of appracmadely laoommmsmaooo

acres), and noludes the Fennar Va'ley, Orange Blossom Wash, and a portion of Lantar - unt':si'ﬁ‘s‘

Vadley. - Darby Lake #
rHRer

Trés oonpnctie uze p verture Waler Valley > ”f"“" "'"‘

mmmauum(wwwuw {Gosizy a pubively vaded g, &

agnzutuml and watkr development comparre Cada cwns more than 27,000 acres Marie

n fie program area and as developed approcmalely 1,500 acres of atrus mounfaih ”

archarcs, tatie Grape vNeyards. and spoeciaty row-crops utiaing the indgenous 13

Fydrological studes v the program area, including an 8-month pdot spresding Bristol
Basin tost 10 Mosgure slo:speclic nlitalon ratos. Over Bo SO4pear term of Valle
the proposed program, MWD wil skore walks importoed from its Colorado =Y
Fiver Aqueduct dunng parkods of excess @upply. This stoned water ond
indgeno.s groundwaler will b cormeyed back % the Colorado River
Aquedust 25 nooded. In coopormBon with Ihe Unitod Statos Bureau of Calumet
Land (USBLA), MWD has competed o Dvalt EIRVEIS and Iountmins
0 supgiemant o the Dt EIREIS. Program ticiitos wil 1v3ude spread ng basina,
astrmction wells, a 35-mdio corveyance pipeing © the Coodo Rier AQuoduct. and a pumping plant.

{Not to Scale)

Basin Management
The aquiier sysiem i I wiainity of the crogram area is net adudeated. Cadiz, mmmmmrmnmmw
its agrouttural wollold i compiiance with a groundwator mandoring and = wnder o ol

Birnurdions County. Tha conunctng use grogmm, and al ftum syiculural opiations mlmpreg s i, wil be opastad cder
A COmpahardws goundwalir =Monlonag and MAnNEIMEnt plan it hs Dan SRR0PES n CXopirbon wih the USELM, Untnd
Statas Gaaog ol Socity (USGS), Naticasl Pirk Service (NFS) and San B Connity. All p o rel bi

By i Basin Marag Gronp 30 be ceprasanmec by Ba US, mmmmmm,uwo.hnmmcmy
and Cadz.

Avdilabie Ssorage
The wolus of LIS Grouraiwirkie anm-gmnmv‘nsﬂydlhnpmm program wallnk & esimand 10 be in tha range of
3.65 10 6.60 mdbon pore-faet The storags of up 15 150000 acre-faatyear of

mwmmmmmmammmmpuwmmngm tme of sppraxmalely 1 slon ace-
ot

Proseat Operational Sate Yield

Edmdwbmwhmﬂdnwvmhm cunng op ol the gsm, Storage
1ol wuler and wil b wvmlﬁunl‘nmgﬂmﬁwpm&f

lommlmnmatmwdlmlmmam al m and G 1% rOgram anes,

Batin Seckmants

The agquler syshm yng th P W LB IOGINTY IS IS SOMEs 4 iheeal of md- 1o late-Terdary and

Cumterrary age, Thise sedments ane derved o= P ock, Pak and Tertary volcans rocks

That ires soomad in T =oustar ranges 0 and dng the Geaptry weres ndicate 1l 1° Kl ocaly

wesicks 3500 loet 1 thickomes Sereath gwiuatm-prownm

Conjunctive Use Potential
The resuts of AGWA's survey Indicate the potential to store up %o 1,000,000 AF of waler $a¢ use i dry years.

m-tr
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la Valley Basin

lemme«mm hmmdn-ﬂwhmmmm
wﬂw'ﬂ"“"ﬂ'ﬂﬂ e cast O T s Ly P S S
nmmuw'vmwh!ﬁmbmm mhmm“mm“m*nmwb North

oo s tusira e nde Misalon Gook ard Dasedd Mot Sgorgn sut-tusirs. Cach of Fese Lads are ofocie bariea 1o grour danes fow
WhBECAEd Rt s 10 valloy 35 e Sadion Sea, Wech tas ro cadet

Banin Maragerrerd

Tre Conchols Valioy Smyeases Dand was 1o07ed in 1515 blownd oy Kemosce of 10 Coactals Valey foved
Désanat (CVWO) 0 1614, Trasn dsiviets rmeaged i 16O 1 1818, & 000 bt wars avwipmdon] B 0 et sgvendie
Tachies rostwesd of Paim Spergs 1 schange siormmmaler ooy e Wisiowakor Mivee

Tre Coacholla o g WAy dOrRAnIL I PAPOrtd
0 R0 W) G bbb, VWG e W e Coaita
Wunww&mmmr !mmm-wnmwwm
fue Wegatan

) V053, CVND aed Cesad Waber Ager ey {TR) shgred cordasch with Slale of Cabloria ke 61,300 aces-fodf poy
mmumbmmmwwm ‘exchamge el SN

wth e Sugron & ) e C T cactorgo woled i
ww-l-m&mrmmmwumwmwmmmr
15 piore serpiue Coveeda Muer Wase: in e valey.
mommr-ampummmnumnum SHirco 1603, um!?lﬂmmm—
Rt JAF) brpe ] wanes 1o ees ooy ot o ¢ iy , el 20000 AF of
waler skeed in o valoy

CVWE ardd (WA alsg hawe AP and peopan, Covortly atnd RO AFY ol
i 121 g irhpbor. propaares koows o ik rcraion
wct ool educiton wmamm-mmaww

TV b Cormabetiog & wadey (s s e § Slan 19 resolvd 1 € o i  (rowr dwaiey Owaikal This gse rokedes.
Iromused waltr Corsacvalion. walo! mcycing, delvery of Collorsdo Mive: warer 1o sckdtord barea, o coutuos.

A rkapel usons Ard gURraaEr nichagn TVWD has conaeced & pivd scharpe e progor & Dk ho 4
Foannd s0ut ot Ly Quirty lumn ommdmw»mmnmnwmm
cornluciod o Fo kaoekor et Mobbes 4 #30 borg oveurid  AsSorad oS wiker iy
Voo GV er g cosmieaion of Calfoema'y Cooeeds Mer afiocsiorn.
Tre poerdwarer base b rot sdpadostad Howsver CVNVD and OWA colend regtesadrres] msesorm™s bore Saltan S¢
wmarhwmwdﬂmw

kmw
o e valey & milor AF. Of o arvoord, B ks sl buoer ha @

Mot to Scalel
mummmu Feralabio Meeagn capuoly © e 1730 b -tusie by abod 4 milloe AT, ( )

Presenrl Operstional Sale Yield
Tre praect apautonal sk yiok! ol o valloy b catmdod 13 te 220-2%2.000 AFY.

Basn Matenads

The corcopil Fydragoskopon modd of e Cosd-ols Valey rchdes oot sores
ms«uwwm—mnm e i
« The Ukper acedey (torslaive sl wmi

« A azdtend

- Tre Lowet aoader i

ot of Indio, all ko hydrouarspraphis anis v cloary preser i ha confe of e indo wb-basie. A e margina of e st e peoportion of cley
dectanes Tovity S50Wr g 1 Saniruly Sowees Fo Lpeo: a0 Lowss agatons Mudliomdnmnu-mwhtwnww
ks

bl s o e Valiey. Ho of I, e sl
b oo, Fis o oppxrhryly o et e
Cenjuncive Lise Powria
mmam&:wrﬂmwmmmmmmqlhummmw”wmmk ey

‘of waser fov Lo I drp peans yokd of 80,200 AT

m18
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Responses to AGWAs Questionnaire

ompiling the survey responses, AGWA has es-

timated the storage available for conjunctive
use in some 85 groundwater basins of Southern
California. For the purposes of this guide, conjunc-
tive use potential includes both dry-year or longer-
term storage and shorter-term programs such as
annual put and take or seasonal storage opera-
tions. By using the groundwater aquifer for stor-
age, surplus water available in wet years is used
to meet future dry-year demand as shown in Fig-
ure 6. Stored water can also be used to increase
the basin yield.

Many basins already have conjunctive use pro-
gramsin place. Existing conjunctive use programs
currently provide an estimated 2.5 MAF of water
per year as shown on Figure 7.

However, these existing programs represent only
a small fraction of the conjunctive use potential
identified by the AGWA survey throughout South-

|
> Imported (Surface)
g
@
Groundwater
Normal Wet Dry
Years
I Groundwater Imported Surface)

Arn
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em California. Figure 8 illustrates the dry-year stor-
age available by basin, which totals 21.5 million
acre-feet (MAF) for all basins combined. The short-
term storage, or future increase in operational yield,
totals 1.3 MAF per year as shown on Figure 9.

Summary

ver the centuries, people have devised ways

to regulate the flows of surface water sys-
tems by impounding rivers and streams behind
dams to capture and retain water for use in dry
pericds and releasing controlled amounts in crder
to accommodate downstream demands. However,
substantial amounts of water remain unused, par-
ticularly in wet years, due to inherent limitations
in these surface water systems. Major improve-
ments in these systems could be achieved by co-
ordinating the use of both surface water and
groundwater. This coordination involves diverting
and/or conveying water for storage underground
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g |
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when surface water is in abundance to provide
reliability during drought periods. During droughts,
the stored water can be pumped from underground
and used to meet present demands. Stored un-
derground water may also be used to meet "peak”
demand, so that surface water storage and distri-
bution systems can be built to an average-demand
capacity rather than a peak load capacity. Such
"conjunctive use” of groundwater and surface or
imported supplies improves the overall reliability,
efficiency and value of our water system.

Through the data collected in the preparation of
this quide, AGWA has documented the following:

®  Conjunctive use is a well-proven method to in-
crease our ability to meet California‘s increas-
ing water demand.

#  Conjunctive use improves water supply reliabil-
ity.

Arin
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® The need for additional, environmentally con-
troversial, surface water reservoirs may be re-
duced by conjunctive use programs.

= Assuming resolution of institutional, water qual-
ity, and other issues, over 21.5 million acre-
feet of additional water can be stored and used
in Southern California groundwater basins.

Conjunctive use is becoming a key part of
California’s overall water management strategy for
allocating an increasingly scarce resource among
a steadily growing population. This guide demon-
strates that in Southern California basins alone,
approximately 21.5 million acre-feet of additional
conjunctive use potential is available, enough to
fill Diamond Valley Lake, Southern California’s larg-
est surface water reservoir, 26 times over. This
stored water could be used during times of drought
or natural disaster when surface water supplies
are reduced or not available.

Potential Annual Operational Yield Increase from Conjunctive Use
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blossary
acre-foot—325,851 gallons, or enough water to
cover an acre of land 1 foot deep. An acre-foot

can supply the annual needs of between one and
two average California households.

artificial recharge— the purposeful addition of
surface water to a groundwater basin by human
activity such as percolation ponds or injection wells.

aquifer—a geologic formation that stores, trans-
mits, and yields significant quantities of water to
wells or springs.

available storage—the current amount of space
in a groundwater basin that can be used for water
storage.

confined aquifer—an aquifer that is bound above
and below by impermeable layers of soil or rock.

conjunctive-use potential— For the purposes
of this guide, conjunctive use potential includes
both dry-year or longer-term storage and shorter-
term programs such as annual put and take or
seasonal storage operations.

dry year—a year with below-average precipita-
tion.

evapotranspiration—the combined losses of
water through the processes of evaporation and
uptake and use by vegetation (transpiration).

extraction— the process of withdrawing ground-
water from storage by pumping or other controlled
means.

groundwater—water stored underground in pore
spaces within rocks and cother alluvial materials
and in gaps between fractured hard rock.

hydrologic cycle— the natural recycling process
powered by the sun that causes water to evapo-
rate into the atmosphere, condense, and return to
the earth as precipitation.

impermeable—having a texture that does not
permit water to move through quickly.

in-lieu recharge—an indirect methed of recharge
caused by reducing the amount of water pumped
from the aquifer.

operational yield—The augmentation of safe
yield by the use of engineering controls (i.e. re-

12

charge basins, injection wells) such that more water
is made available to meet an increased demand.

overdraft—intentional or inadvertent withdrawal
of water from an aquifer in excess of the amount
of water that recharges the basin over a pericd of
years.

percolation—the movement of water through
small openings within a porous material,

permeability—the capability of soil or rock to
transmit water.

recharge—flow to groundwater storage from pre-
cipitation, irrigation, spreading basins and other
sources of water.

safe yield—the amount of water that can be
pumped each year without causing a continual
reduction of water in storage (overdraft). The safe
yield is dependent upon the average amount of
water that can be stored in and used from the
groundwater reservoir over a period of normal
water supply under a given set of conditions.

saturated zone— the area below the water table
in which the soil is completely saturated with
groundwater.

seasonal (short-term) storage—or the pur-
poses of this guide, the short term or seasonal
storage quantity represents the amount of water
that can be put in and taken out of storage on an
annual basis.

salt water intrusion—the movement of salty wa-
ter into fresh water aquifers. When groundwater
pumps draw up fresh water from the aquifer, salty
water can flow into the aquifer and make it
unuseable.

subsidence—lowering or sinking of the land sur-
face due to a number of factors, of which ground-
water extraction is one.

surface water—water that remains on the earth’s
surface in rivers, streams, lakes, reservoirs or
oceans.

unsaturated zone—the subsurface zone, usu-
ally starting at the land surface and ending at the
water table, that includes both water and air in
spaces between rocks.
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Contart Lirt of Basin Menogers

Basin Name

Management Agancy

Kern County Basin Kern County \Water Agency
x : . Tehachapi-Cummings County
Tehachapi/Cummings Basin Water District
Ventura County Basins United Water Conservation District
Watermaster - Upper Los Angeles
San Fernando Valley Basins Rl A Tad
Raymond Basin Management
Raymond Basin Board
: . ; Main San Gabriel Basin
Main San Gabried Basin Mk s
Los Angeles Coastal Plain Water Replenishment District of
Basing Southern California
Qrange County Coastal Plain Orange County Water Distric
Three Valleys Munidpal Water
Six Basins District
Upper Sénta Ana River Basing Chino Basin Watermaster
San Bernardino Valley Water
Eemien W el Conservation District

San Jadnto Watershed Basins  Eastern Munidipal Water District

Upper Santa Margarnta River

Watershed Basins Santa Margarita River Watermaster
San Diege County Basins San Diego County Water Authority
Mojave River Basins Mojave Water Agency
Hayfield Basin Metropolitan Water District
Cadiz Valley Basin Metropalitan Water District
Coachella Valley Basin Coachella Valley Water District

Contact Person

Rick Iger

John Otto

Dana Wisehart

Melvin Blevins

Ronald Palmer

Carol Williams

Robb Whitaker

William Mills

Mario Garcia

Robert Neufeld

Tom Crowley

Behrooz Mortazavi

James Jenks

Danigd Diehr

Mark Lund

Steve Arakawa

Steve Arakawa

Tom Levy

G
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Phonae Number

661-634-1469

661-822-5504

805-525-4431

213-367-1020

818-790-4036

626-815-1200

562-921-5521

714-378-3200

$09-621-5568

S09-484-3688

$09-793-2503

$05-928-3777

760-728-1028

619-682-4100

760-240-9201

213-217-6052

213-217-6052

760-398-2651
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