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Background

T h e  A ssociation o f G round W ater A gencies, or AG W A, w as form ed in 1994 by a group o f

I eight groundw ater basin m anagem ent agencies. In 1995, it w as incorporated in S outhern

C alifornia as a nonprofit P ublic B enefit C orporation.

lt\ission Statement

T h e  m ission o f the A ssociation o f G round W ater A gencies is to prom ote interagency

I solutions that enhance the quality and m anagem ent o f groundw ater resources.

AG W A's purpose is to create a forum  for the discussion o f groundw ater issues for m anage-

m ent o f our groundw ater basin resources, and to take action in connection w ith these.

AG W A's prim ary objectives are to:

prom ote enhanced m anagem ent o f groundw ater basins

im prove the reliability o f existing groundw ater supplies

assure the protection and enhancem ent o f groundw ater quality

Association of Ground WoterAgencies

lt\embers and Affiliates

M em bership in AG N A consists of M em bers

and A ffiliates. M em bership as of July 1999

is listed below .
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Executive Summary

G roundw ater (underground w ater) is a critical com -

ponent o f C alifornia's w ater supply. The sem i-arid

clim ate o f C alifornia has prom pted the develop-

m ent o f our groundw ater resource to supplem ent

our surface w ater supply. Som e critical facts about

groundw ater include:

· The am ount o f underground w ater stored in

C alifornia is far greater than that stored in

the state's surface w ater reservoirs, although

only a portion o f these groundw ater re-

sources can be practically and econom ically

extracted for use.

· G roundw ater serves as our only supply in

those areas o f the state isolated from  surface 

w ater connections.

· In an average year, groundw ater m eets

about 30 percent o f C alifornia's urban and

agricultural w ater need. In drought years,

w hen surface supplies are reduced, ground-

w ater supports an even larger percentage o f 

use.

· As the state-w ide population continues its

grow th tow ard a projected 47.5 m illion

people by 2020, the dem and for w ater w ill

continue to increase and further develop-

m ent o f our groundw ater resources w ill help

m eet this dem and.
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· M eeting this dem and w ill require significant

im provem ents and innovations in how  w e

optim ize our existing w ater supplies. O ne o f

these w ays is the storage o f excess w ater

during w et years beneath the ground for use

during dry years. This coordinated

m an ag em en t o f surface w ater

and g ro u n d w ater is called

conjunctive use.

T he A ssociation o f G round W ater A gencies

(A G W A ), representing m ajor groundw ater basin

m anagem ent agencies throughout S outhern C ali-

fornia, form ed in 1994 to prom ote interagency

solutions that enhance the effective m anagem ent

o f groundw ater resources, especially conjunctive

use. Focusing on 18 m ajor S outhern C alifornia

groundw ater basin groupings, this AG W A publica-

tion represents the m ost com prehensive evalua-

tion to date o f the potential to significantly im -

prove the coordinated use o f surface w ater and

groundw ater to m eet C alifornia's w ater needs.

Based on a survey o f groundw ater basin m anag-

ers, this docum ent describes areas w here conjunc-

tive use is (or m ay be) a viable groundw ater basin

m anagem ent option, and w ill serve as a useful edu-

cational tool for teachers, legislators, elected offi-

cials, lay people, and technicians.

Prepared for ~  

by 

<UJ) M O N T G O M E R Y  W A T SO N

and

; a : ~

fxecutive Summary
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By no m eans a new

concept, conjunc-

tive use w as first

used in C alifornia

during the S panish

E xam p le of S preading B asin

m ission era. O ngo- Losing Stream

ing since the 1940s (ln-C han_.ne-1 R - e c h - a r gJ ie )~ ~ ~ t i" i ~ ~ - l i

and show n in the

photo on the next 

page, the spread-

ing o f surface w a-

te r in Los A ngeles

C o u n ty p ro vid e s

critical recharge o f

th e  u n d e rlyin g

g ro u n d w a te r b a -

sins. C onjunctive use

program s vary in size

and type, depending on the specifics o f a ground-

w ater basin. T he follow ing figure depicts som e o f

these storage and retrieval m ethods. T hrough the 

preparation o f this guide, A G W A  has d o cu -

m e n te d  th a t o v e r 2 1 .5  m illio n

acre-feet o f ad d itio n al g ro u n d w a-

te r sto rag e is availab le in S o u th -

ern C alifo rn ia g ro u n d w ater basins,

e n o u g h  to  fill D ia m o n d  V a lle y

L ake, o u r larg est su rface w a te r

reservo ir, 2 6tim es . O n e a cre -fo o to fw a -

te r is approxim ately 326,000 gallons, enough w a-

te r to  cover a football field to  a depth o f one foot.

T his stored w ater could be used during tim es o f

drought o r natural disaster w hen surface w ater

supplies are not available. T his storage w ould re-

duce som e o f the need for the construction o f large

dam s and reservoirs, w hich are expensive and of-

ten view ed as environm entally unfriendly.

To evaluate this storage potential, A G W A  surveyed

each o f the groundw ater basin m anagers to  ob-

tain data used in this study. M ontgom ery W atson

assisted A G W A  in the analysis o f data and presen-

tation o f survey results. T he W ater E ducation Foun-

dation prepared the overview  o f conjunctive use.

In  analyzing each basin, this G uide includes infor-

m ation on basin location, basin m anagem ent (gov-

ernance), available storage, present operational

safe yield, and basin sedim ents (geology).

T his G uide represents the culm ination o f th a t ef-

fort, providing overview s for each o f the 85 indi-

vidual groundw ater basins evaluated and grouped

onto 18 m aps. T he G uide also explores five pri-

m ary aspects o f conjunctive use: 1) need, 2) ben-

efits, 3) m ethods, 4) governance, and 5) po-

tential problem s.

In summary:

· C onjunctive use is a w ell-proven

m ethod to  increase our ability to

m eet C alifornia's increasing w ater

dem and.

· C onjunctive use im proves w ater

supply reliability.

· T he need for environm entally

controversial surface w ater reser-

voirs m ay be reduced by conjunc-

tive use program s.

· A ssum ing resolution o f institutional, w ater

quality, and other issues, over 21.5 m illion

acre-feet o f additional w ater can be stored

and used in S outhern C alifornia groundw ater

basins.

Summary of Long-Term Storage Potential of the

Basins Included in This Guide.

B asin G ro u p in g s

K ern C ounty B asin

T ehachapi/C um m ings B asin

V entura C ounty B asins

S an F ernando V alley B asins

R aym ond B asin

S an G abriel B asin

Los A ngeles C oastal P lain B asins

O range C ounty C oastal P lain B asin

S ix B asins

U pper S anta A na R iver B asins

B unker H ill B asin

San Jacinto V V atershed B asins

U pper S anta M argarita R iver B asins

S an D iego C ounty B asins

M ojave R iver B asins

H ayfield B asin

C adiz V alley B asin

C oachella V alley B asin

T O T A L

P o te n tia l S to ra g e  fo r U se in  D ry Y e a rs*

(A cre -F e e t)

8,000,000

N ot A vailable as o f July 2000

500,000

150,000

144,000

4 0 0 ,0 0 0

1,089,000

3 0 0 ,0 0 0

3 0 ,0 0 0

1,854,000

0

1,284,000

2 0 0 ,0 0 0

2 7 0 ,7 0 0

1,790,100

500,000

1,000,000

4 ,0 0 0 ,0 0 0

21,511,800

*D a ta  provided by groundw ater basin m anagers

AGWAChairman:

2
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~ s o c i o t l o n  of &round llo!tr ~ g e n c l r s

A  Guideto


Conj...dive Use


inSouthernCalifomia


What is (onjundive Use?

Conjunctive use is the coordinated m an·

agem ent of surface water and groundwa·

ter supplies to increase the yield of both.

The conjunctive use concept is intended to

increase total supplies and enhance water

supply reliability.

Why Conjundive Use?

I

W

ater is essential to  life in C alifornia. It fuels 

industries, grow s crops, provides habitats for 

thousands o f plant and anim al species, and allow s 

over 33 m illion C alifornians a cool, refreshing drink. 

In nature and w ithout our intervention, w ater is 

continuously recycled. W ater evaporates from  

oceans, lakes, stream s and rivers, condenses into 

clouds, and returns to  earth as precipitation, m ost 

com m only, in the form  o f rain and snow . From  

there, rain and m elted snow  flow  back into lakes, 

rivers and oceans, replenishing these surface sup- 

plies and continuing the hydrologic cycle (F igure 

1). T hough m uch o f C alifornia's w ater com es from  

these surface supplies, w ater from  the surface also 

percolates into the ground creating C alifornia's

largely unseen w ater supply: groundw ate r.

figure ~l ~ 
~ 
- ~ ; = = ' ~

The Hydrologic
Cycle


(courtesy of

W oler fducolion foundolion)

In  C alifornia, on average, 15 m illion acre-feet (one

acre-foot o f w ater is approxim ately 326,000 gallons,

enough w ater to  cover a football field to  a depth

o f one foot o r supply one to  tw o  fam ilies for a

year) o f groundw ater (underground w ater) are ex-

tracted from  w ells each year. W ith m ore than half

o f all C alifornians relying on groundw ater for at

least a portion o f their w ater supply, groundw ater

supplies approxim ately 25-30 percent o f C alifornia's

w ater needs. T he state's population is expected to

reach 47.5 m illion by 2020 and approxim ately one-

half (7 m illion people) o f this grow th is anticipated

to occur in S outhern C alifornia (F igure 2). W ith

this grow th w ill com e an increased reliance on

groundw ater.

3
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A  Guide to Conjunctive Use in Southern California Basins

·

·


·


·


·


·


·


· 

·
 

·

Figure 2

Map of Californi

(courtesy of

Woler fducolion foundolion)

· 

· 

· 

··· 

· ·

Benefits of

Conjunctive Use 

P redicted 

increases in 

population are 

com pounded by 

the fact that C ali- 

fornia has the 

distinction o f being 

very vulnerable to 

changing hydrologic 

conditions brought on 

by periods o f floods 

and droughts. O ur 

w ater system  has

been engineered 

to handle this 

fluctuating 

w ater cycle 

by build- 

·

·

·

ing a 

·

·

·

·


·


series o f large, above-ground reservoirs to hold 

w ater w hen it is needed. D espite the integral role 

that above-ground reservoirs can have in conjunc-

tive use, they are expensive to build and are view ed

by som e as environm entally dam aging. T hus,

greater use o f storage capacity in aquifers via con-

junctive use has becom e an increasingly popular

alternative for w ater storage, thereby im proving

C alifornia's w ater supply.

4

As defined previously, conjunctive use is the coor-

dinated m anagem ent o f surface w ater and ground-

w ater supplies to increase the yield o f both. It is

intended to increase total supplies and enhance

w ater supply reliability-in essence to rely m ore on

surface w ater supplies during w et or norm al years

and groundw ater in dry years. This process can

be enhanced by storing excess w ater supplies un-

derground during w et years for use during the dry

year-a form  o f drought proofing. Figures 3 and 4

illustrate the concept o f conjunctive use and

m ethods com m only used to introduce and rem ove

groundw ater from  the subsurface.

C urrently, during droughts, the state turns to aqui-

fers as if they w ere savings a cco u n ts- relying on

groundw ater for as m uch as 60 percent o f a year's

supply to keep farm  fields in production and urban

areas supplied w ith w ater. In addition, S outhern

C alifornia receives a large part o f its w ater from

the S acram ento-S an Joaquin D elta near San Fran-

cisco, O w ens V alley east o f the S ierra, and the

C olorado R iver-all o f w hich are subject to changing

conditions from  w et years to droughts .

The potential for conjunctive use projects is phe-

nom enal given that aquifers in the state hold 850

m illion acre-feet o f w ater, nearly 20 tim es the

am ount o f w ater that can be stored behind all o f

C alifornia's dam s. H ow ever, som e o f this am ount

m ay not be usable because o f salt w ater intrusion 

I

subsidence, poor quality, or high pum ping costs.

If C alifornia w ere flat, the volum e o f its ground-

w ater w ould be enough to flood the entire state

eight feet deep! In  addition to a m ore assured

supply o f w ater during dry years, conjunctive use

also can reduce pum ping costs for w ater users

because o f the decreased lift. W ith m ore w ater in

the aquifer, w ater is closer to the surface and there-

fore requires less energy (and m oney) to pum p it

out. C onjunctive use also can m axim ize w ater use

m ore efficiently than groundw ater and surface

w ater projects operated separately-allow ing for

greater conservation.

O ther advantages o f conjunctive use include the

ability
 to use and expand upon existing facilities,

thus allow ing for easier integration and a staged

L004315




developm ent approach; a sm aller drainage system ; 

few er costs from  canal lining; reduced evapotrans- 

piration losses; reduced danger from  dam  failure; 

and im proved tim ing o f w ater distribution. O ther 

possible advantages and possible disadvantages 

are listed in Table 1. A ctual advantages and dis- 

advantages w ill vary by project. 

Methods of Conjunctive Use 

C onjunctive use can be applied in several w ays. 

O ne m ethod uses artificial recharge by placing the 

w ater directly into the aquifers through percolation 

and/or injection. P ercolation occurs naturally as 

part o f the hydrologic cycle but can be enhanced 

by creating spreading basins atop aquifers. W ater 

also can be put into an aquifer using w ells and 

pum ps to inject w ater. 

E xam ple of S preading B asin 

figure 3

Conjunctive Use Program

Wet or Normal Year Operation

llssociotlon of Ground Voter ~ g e n c i e s

A nother m ethod, in-lieu recharge , w orks on the

idea o f reducing the am ount o f w ater pum ped from

the aquifer. T hat is, those w ho w ould norm ally rely

on groundw ater w ells to  m eet their w ater needs

instead use excess surface w ater supplies w hen

available. T his allow s groundw ater supplies to  be

replenished indirectly.

Rules Governing Conjunctive Use

In  groundw ater basins w here overdraft occurs,

groundw ater users m ay w ork w ith the court to

adjudicate a groundw ater basin. A djudication

allow s specific w ater rights to w ater users and com -

pels the cooperation o f pum pers. In  other w ords,

in adjudicated basins, the am ount o f groundw ater

that m ay be pum ped annually by users is lim ited.

This lim it is generally based on the concept o f "safe

yield "-th e  am ount o f w ater that can be pum ped

each year w ithout causing a continual reduction

o f w ater in storage (overdraft). T he safe yield is

dependent upon the average am ount o f w ater that

can be stored in and used from  the groundw ater

reservoir over a period o f norm al w ater supply

under a given set o f conditions. T he safe yield o f

the basin, in som e cases, can be substantially

augm ented by engineering controls. For exam ple,

m ore w a te r can be m ade available th ro u g h

artificial recharge by spreading o r injection w ells,

o r by low ering groundw ater levels to  reduce

evapotranspiration , to  capture rejected

recharge, or to  capture surface w ater from

stream s. S afe yield augm ented by such en-

g in e e rin g  co n tro ls is re fe rre d  to  as

"operational yield " in this guide.

O f the 18 groundw ater basins adjudicated

in C alifornia, 17 lie in S outhern C alifornia,

prim arily due to  developm ent pressures and

an absence o f adequate natural surface w a-

te r supplies.

A nother tool w hich helps m anage ground-

w ater use is AB 3030 (C alifornia W ater C ode

S ections 10750-10756). Passed in 1992 by

the S tate Legislature and placed into effect

on January 1, 1999, this m easure is intended

5
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A  Guide to Conjunctive Use in Southern California Basins

Table 1

W a te r q u a lity im p ro ve m e n t Less h yd ro e le ctric p o w e r th ro u g h  avoidance o f

d a m  co n stru ctio n

W a te r su p p ly re lia b ility G re a te r p o w e r co n su m p tio n  to  e xtra ct

g ro u n d w a te r

G re a te r w a te r co n se rva tio n  Increase in  sa lt lo a d in g

D ecreased dependence o n  im p o rte d  su p p ly M ore in vo lve d  p ro je ct o p e ra tio n

d u rin g  d ry ye a rs and em ergencies

Less a d d itio n a l surface sto ra g e  re q u ire d  M ore d ifficu lt co st a llo ca tio n

F e w er d ra in a g e  system  im p ro ve m e n ts O ve r-p u m p in g  m a y cause land  subsidence

G re a te r flo o d  co n tro l L iq u e fa ctio n  fro m  sh a llo w  g ro u n d w a te r le ve ls

R eady in te g ra tio n  w ith  e xistin g  d e ve lo p m e n t M ay re q u ire  a ctive  co n tro l o f sa lt w a te r

in tru sio n

S torage p ro g ra m s can be phased M a y cause co n ta m in a n t m o ve m e n t

L o w  e va p o ra tive  losses Increased g ro u n d w a te r m o n ito rin g

Im p ro ve m e n t o f p o w e r load  and p u m p in g  p la n t Increased need fo r d ive rsio n  a n d /o r

use fa cto rs conveyance o f surface w a te r d u rin g  w e t ye a rs

Less th re a t fro m  d a m  fa ilu re

B e tte r tim in g  o f w a te r d istrib u tio n

* N O TE : S pecific possible advantages and disadvantages

w ill va ry fro m  p ro je ct to  p ro je ct and should be e va lu a te d  on

a case-by-case basis.

to provide local w ater agencies w ith the ability to

tailor groundw ater m anagem ent plans to m eet 

problem s in their area (subsidence, salt w ater in- 

trusion, contam ination). The law  does not allow  

local districts to im pose binding w ater rights on 

pum pers but does, after a general election, allow

them  to im pose fees on pum ping. A dditionally, in 

the 1994 case o f Baldw in v. C ounty o f Teham a, it 

w as determ ined that state law  does not preclude 

cities and counties from  regulating groundw ater. 

Problems facing Conjunctive Use

C onjunctive use projects should be actively m an-

aged to avoid problem s such as overdraft and pol-

lution.

A ccording to the C alifornia D epartm ent o f W ater

R esources, in an average year, C alifornians use

approxim ately 1.3 m illion acre-feet m ore ground-

w ater than is either naturally o r artificially

6
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E xam ple o f G roundw ater

Injection/E xtraction W ell

llssociotlon of Ground Woler ~ g e n c i e s

recharged . This groundw ater overdraft

can create problem s including subsid-

ence and salt w ater intrusion. A ddi-

tionally, increasing basin yield m ay ne-

cessitate large fluctuations in w ater lev-

els, w hich can contribute to these prob-

lem s.

S ubsidence m ay occur w hen too m uch

groundw ater is pum ped and the sub-

surface sedim ents are drained. O nce

drained, these sedim ents can com pact

under the w eight o f the overlying soil,

creating depressions and fissures at the

ground surface.

Salt w ater intrusion also can result from

low ering of w ater levels in an aquifer.

For exam ple, draw ing large volum es o f

groundw ater out o f an aquifer can

cause groundw ater levels to be low er

than sea level. W hen this occurs in a

coastal location, seaw ater has a higher

elevation than groundw ater, thereby

enabling seaw ater to flow  from  a higher

elevation to a low er elevation into the

aquifers and tow ard the areas w here

the groundw ater w as rem oved. O nce

salt w ater infiltrates a groundw ater basin, w ater

quality can be seriously degraded. Since the 1950s 

and 1960s, w ater agencies have com bated this 

problem  by injecting surface w ater into the ground 

or by recharging w ater in spreading basins. By 

doing so, a hydraulic barrier is created betw een 

the freshw ater aquifer and the intruding salt w a-

ter.

P ollution from  both naturally occurring and m an- 

m ade contam inants also can cause problem s for 

groundw ater users. R adon and arsenic, both natu- 

ral byproducts o f decaying rocks, occur in various

areas throughout C alifornia. C ontam inants from  

urban and agricultural centers can result from  leak- 

ing gasoline tanks, sew ers, landfills, industrial w aste 

discharges, fertilizers, pesticides, and failed septic 

system s. In S outhern C alifornia, fuels and solvents 

- the byproduct o f m ilitary bases and private in- 

dustries that support defense e ffo rts- have been 

C onjunctive

U se P ipeline

figure 4

Conjunctive Use Program

Dry Year Operation

In je ctio n /E xtra ctio n

W ell O p e ra tin g  in

E xtra ctio n  M o d e

found in several groundw ater basins including the

San G abriel and San Fernando Valleys. These sites

are being cleaned up under the supervision o f lo-

cal, state and federal agencies. H igh concentra-

tions o f nitrates and total dissolved solids result-

ing from  agricultural activities also pose serious

threats to groundw ater quality.

Increased m onitoring, detection and advanced

treatm ent techniques are helping to curb these

threats to groundw ater.

A dditional problem s facing conjunctive use projects

m ay include less new  hydroelectric pow er produc-

tion due to few er new  dam s; decreased w ell pum p-

ing efficiency; m ore com plex project operations

and consequently, m ore difficult cost allocations;

and the reliance on artificial recharge to keep the

project operating.
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A  Guide to Conjunctive Use in Southern California Basins

Conjunctive Use Potential In

Southern California

In preparation o f this docum ent, AG W A surveyed 

and collected inform ation from  25 m anagem ent

agencies for approxim ately 85 individual ground-

w ater basins in S outhern C alifornia. The m anag-

ers w ere asked to provide the follow ing inform a-

tion for each basin:

· C onjunctive U se

· R eplenishm ent A ctivities

· O verview  o f G roundw ater B asin

· W ater S upply and D em and

· T ype o f A quifers W ithin B asin

· B asin S ize

· B asin S torage C apacity

Index to B asin M aps

1. K ern C ounty B asin

2. Tehachapi/C um m ings B asin

3. V entura C ounty B asin

4. S an Fernando V alley B asins

5. R aym ond B asin

6. S an G abriel B asin

7. Los A ngeles C oastal P lain B asins

8. O range C ounty C oastal P lain B asins

9. S ix B asins

10. U pper S anta A na R iver B asins

11. B unker H ill B asin

12. S an Jacinto B asin

13. U pper S anta M argarita W atershed B asins

14. S an D iego C ounty B asins

15. M ojave R iver B asin

16. H ayfield B asin

17. C adiz V alley B asin

18. C oachella V alley B asin

8

This inform ation is presented on 18 m aps show -

ing individual basins or basin groupings. Figure 5

is an index m ap show ing the relative locations o f

the 18 basin groupings featured in the guide. The

configuration and location o f basins show n on Fig-

ure 5 w ere taken from  "C alifornia's G roundw ater:"

I 

published by the D epartm ent o f W ater R esources

as B ulletin N um ber 118, in 1975. The num bering

system  show n on Figure 5 is arbitrarily assigned

for this guide and generally progresses from  north

to south and w est to east. The individual basin

m aps are provided on the follow ing pages. Basin

boundaries and descriptive inform ation have been

provided by the basin m anagers unless otherw ise

noted. A  contact list o f basin m anagers is included

at the end o f this report.

figure 5

Index Map Showing the Relative Location

of Basin Groupings featured in the Guide
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L o catio n

The K ern C ounty G roundw ater B asins are m ade up of m any differing geologic and clim atic areas. T his report focuses on that portion w hich

occupies the southern S an Joaquin Valley, w hich is a broad alluvial, northw est-trending structural trough that constitutes the southern tw o-

thirds of the C entral V alley. T he B asin is located w ithin the Tulare Lake hydrologic region and is bounded on the north by the K ern C ounty

line, on the east by the S ierra N evada foothills, on the south by the Tehachapi M ountains, and on the w est by the C oast R anges. T he

principal w atershed is drained by the K ern R iver. S urface area of the B asin overlying usable groundw ater, is approxim ately 963,000

acres {1 ,505 square m iles).

B asin  M an ag em en t

The C entral V alley portion of the K ern C ounty G roundw ater B asin is an un-adjudicated B asin, w hich is m anaged through

cooperative program s of individual W ater D istricts, the C ounty of K ern, and the K ern C ounty W ater A gency. The A gency

serves as a local contracting entity for the S tate W ater P roject {S W P ). O ne of the prim ary purposes for the im portation of

S W P  w ater into K ern C ounty is to im prove groundw ater conditions w ithin the B asin. W ater m anagem ent practices

exercised by the A gency, the C ounty, the C ity of B akersfield and other D istricts include the follow ing:

·G roundw ater recharge for overdraft correction and banking

· Im portation to m eet annual w ater requirem ents, and for conjunctive use and banking

· R eplenishm ent

· D eterm ination of groundw ater storage

· A dm inistration of w ater w ell ordinance

· C oordination w ith land use planning

· C ontrolling saline w ater intrusion

· Identification and m anagem ent of recharge areas

·G roundw ater quality and level m onitoring

· A dm inistration of groundw ater quality and level databases

T he A gency also adm inisters Im provem ent D istrict N o.4 {ID 4), a successful conjunctive use program  in the M etropolitan B akersfield area.

created in 1971to provide a supplem ental surtace w ater supply to augm ent local groundw ater resources and to reduce the reliance on groundw ater. ID 4 has an annual

entitlem ent of approxim ately 83,000 acre-feet from  the SW P, approxim ately 60%  to 70%  of w hich is placed into groundw ater storage by direct recharge and the

rem ainder is delivered for urban use in-lieu of pum ping groundw ater through the H enry C. G arnett W ater P urification P lant.

The A gency also adm inisters Im provem ent D istrict N o.4 {ID 4), a successful conjunctive use program  in the M etropolitan B akersfield area. ID 4 w as created in 1971to

provide a supplem ental surtace w ater supply to augm ent local groundw ater resources and to reduce the reliance on groundw ater. ID 4 has an annual entitlem ent of

approxim ately 83,000 acre-feet from  the SW P, approxim ately 60%  to 70%  of w hich is placed into groundw ater storage by direct recharge and the rem ainder is

delivered for urban use in-lieu of pum ping groundw ater through the H enry C . G arnett W ater P urification P lant.

G roundw ater banking program s differ from  conjunctive use in that w ater m ay be im ported to the basin for storage then m ay be exported from  the basin for use by the

entity banking the w ater. C onjunctive use program s typically are designed to help m eet the w ater requirem ents of the users overlying the basin. C urrent conjunctive use

and banking program s include the follow ing program s for overlying users and bankers:

B an kin g  P ro gram s

N A M E

· K ern W ater B ank A uthority B anking P roject

· A gency P ioneer R echarge and R ecovery P roject

·Joint A gency and B errenda M esa W ater D istrict B anking P roject

·A rvin-E dison W ater S torage D istrict/ M W D  B anking P roject

. C ity of B akersfield- 2800 A cre S preading G rounds

S TO R A G E

(M A F)

1

.4

.2

.25

.8

A N N U A L

YIELD

(A FlY)

287,000

98,000

A vailab le S to rag e

D e-w atered storage space is estim ated to be about 12 m illion AF. S torage space used for current B anking

P rojects is about 4 m illion AF. R em aining de-w atered space available for additional banking and overdraft

correction is estim ated to be 8 m illion AF.

P resen t O p eratio n al S afe Y ield

T he natural recharge of the B asin is about 180,000 A  FlY.

· S em itropic W ater S torage D istrict B anking P roject w ith

M etropolitan W ater D istrict W ater, A lam eda C ounty W ater A gency,

S anta C lara W ater D istrict

46,000

40,000

46,000 

T he increase in operational yield for overlying users due to im portation and cofiunctive use is about 2 m illion

A FIY .

T he m axim um  dry year recovery capacity of the B anking P rojects is currently about 785,000 A F /Y  provided

enough w ater can be im ported and placed into storage for recovery. T he future increase in dry year recovery

capacity is about 284,000 A F /Y  provided increases in delta diversions or other surface supplies are m ade

available .

D istrict, V idler W ater C om pany, Z one 7 W ater A gency 

· B uena V ista W ater S torage D istrict and W est K ern W ater D istrict

R echarge and R ecovery P rojects 

O verlyin g  U se P ro gram s

N A M E

. A rvin-E dison W S D

B uena V ista W S D

.C aw eloW D

D elano-E arlim artiD

H enry M iller

10#4

K ern D elta W D

N orth K ern W S D

R osedale-R io B ravo W S D

. S em itropic W S D

. S hafter W asco ID

. S outhern S an Joaquin M U D

·W heeler R idge - M aricopa W ater S torage D istrict

· K ern-Tulare and R ag G ulch W ater D istricts

223,000

. 25 45,000

A N N U A L

D EW ATER ED  W ATER  B asin  S ed im en ts

S TO R A G E  R EQ U IR EM EN TS S edim ents that com prise the B asin are unconsolidated deposits of T ertiary and Q uaternary age. T hese

(M AF)
 (A FIY ) deposits include alluvium , lacustrine, deltaic, and flood-basin deposits consisting of sand and gravel w ith thin

2.9 337,000 lenses of silt and clay, as w ell as the Tulare and K ern R iver Form ations. In northeastern K ern C ounty, som e

0.3 134,000 w ater production is derived from  the S anta M argarita and O lcese Form ations. U nconsolidated sedim ents

0.6 142,000 overlie the igneous and m etam orphic basem ent com plex of the S ierra N evada to the east and m arine rocks

0.1 32,000 of the C oast R anges to the w est.

.05 60,000

.3 119,000

0.7 412,000

0.9 212,000

0.4 111,000

2.2 544,000

.4 116,000

0.4 181,000

2.0 346,000

0.5 58,700

In the eastern third of the B asin, groundw ater occurs prim arily under unconfined and sem i-confined

conditions. In the north - central portion of the B asin the C orcoran C lay is present at depths from  300 to 650

feet. B elow  the C orcoran C lay, groundw ater is confined.

T he m ajor sources of natural recharge are infiltration of rainfall on the valley floor and percolation of runoff

from  the K ern R iver and adjacent m ountains. T he B asin also receives im ported w ater from  the S W P  and

Federal C V P  and return flow  from  applied w ater.
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M arine R ocks

Igneous and M etam orphic

~ R o c k s

""-. D irection of

......._.G roundw ater F low

(From  U S G S , 1965, P rofessional P aper 1401-C )

C o n ju n ctive U se P o ten tial

T he results of A G W A 's survey indicate existing conjunctive use program s have increased

the basin operational yield by 2,000,000 A FY . A dditionally, the survey indicated the potential

to store up to 8,000,000 A F  of w ater for use in dry years and a potential increase in basin

operational yield of 284,000 A FY .
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Location

T he Tehachapi/C um m ings G roundw ater B asin is located betw een the southern end

of the S ierra N evada and the northeastern side of the Tehachapi M ountains. T he

Tehachapi/C um m ings G roundw ater B asin includes the Tehachapi B asin,

C um m ings B asin, and B rite B asin. B rite B asin is generally located betw een the

C um m ings and Tehachapi B asins but is not show n on the m ap because it lacks

distinct boundries. T he basin is bounded on all sides by crystalline bedrock.

T he surface areas of the basins are as follow s:

-T ehachapi B asin, 99 square m iles (63,500 acres)

-C um m ings B asin, 38 square m iles (24,600 acres)

- B rite B asin, 12 square m iles (7,900 acres)

B asin M an ag em en t

T he basin is adjudicated and is m anaged by the Tehachapi-

C um m ings W ater D istrict (W aterm aster).

A vailable S to rag e

N ot available as of July 2000.

P resent O perational S ale Y ield

T he present operational safe yield of Tehachapi B asin is

5,500 acre-feet per year (A FY ) and 4,090 A FY  for

C um m ings B asin, and 500 A FY  for B rite B asin (not

show n on m ap). yielding a com bined total operational

safe yield of 10,090 AFY.

B asin S ed im ents

B asin sedim ents consist of unconsolidated deposits

underlain by m arine rocks.

C o njun ctive U se P otential

T he Tehachapi-C um m ings W ater D istrict is currently

conducting studies to determ ine the conjunctive use

potential of the basin.
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Locations

T he groundw ater basins of V entura C ounty are located beneath the O xnard C oastal P lain and in the surrounding river

valleys. T he four largest valleys consist of the S anta C lara R iver Valley, P leasant Valley, A rroyo S anta R osa Valley, and

Las P osas Valley. In total, there are 32 groundw ater basins in V entura C ounty. O f these 32 basins. the 14 basins

having total storage capacities in excess of 50,000 acre-feet (A F) each are listed and show n on this basin m ap.

B asin M an agem en t

T he groundw ater basins are generally not m anaged by a particular agency w ith the follow ing noted exceptions:

B asin

O xnard C oastal P lain and Forebay

Fillm ore B asin

S anta P aula B asin

P iru B asin

A rroyo S anta R osa B asin

N orth Las P osas B asin

M anagem ent S tructure

S tate Legislation and O rdinances

A B -3030 P lan and U nited W ater C onservation D istrict

U nited W ater C onservation D istrict

U nited W ater C onservation D istrict

S tate Legislation and O rdinances

S tate Legislation and O rdinances

T he C alleguas M unicipal W ater D istrict (C M W D ) and the M etropolitan W ater D istrict of S outhern

C alifornia (M W D ). are currently developing a conjunctive use program  in the N orth Las P osas

B asin. T he program  calls for M W D  to finance up to 30 injection and pum ping w ells in the basin.

M W D  w ill have the right to store up to 210,000 A F of w ater in the basin. D uring tim es of need,

M W D  w ill decrease its surtace w ater deliveries to C M W D  and replace that w ater w ith stored

w ater extracted from  the N orth Las P osas B asin.

A vailable S torage

T he freshw ater storage capacity of all V entura C ounty groundw ater basins is 32,000,000

AF. A pproxim ately 27.400,000 A F are currently in storage w ith 500,000 A F of available

storage potential.

P resent O perational S afe Y ield

T he present operational safe yield of the B asins of V entura C ounty is 176,538

acre-feet per year (A F Y ). F uture operational yield is anticipated to increase by

87,600 AFY.

B asin S ed im ents

S edim ents that com prise the groundw ater basins underlying the river valleys of V entura C ounty are predom inantly alluvial and groundw ater is

typically unconfined.

S edim ents that com prise the larger groundw ater basins of V entura C ounty are predom inantly alluvial. G roundw ater in these basins is both confined and

unconfined. S everal sm aller basins in this area are com prised of sedim entary rocks, lim ited volcanics. and sandstone or siltstone. T hese sm aller basins have

lim ited storage potential.

C onjunctive U se P otential

T he results of A G W A 's survey indicate the potential to store up to 500,000 A F of w ater for use in dry years and a potential increase in basin operational yield of

87,600 AFY.
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Location

T he groundw ater basins of the S an Fernando Valley, located w ithin the U pper Los

A ngeles R iver A rea (U LA R A ) w atershed, consist of the follow ing:

· S ylm ar B asin

·V erdugo B asin

· S an Fernando B asin

T he surface area of the U LA R A  w atershed is approxim ately 514 square m iles

or 327,000 acres.

B asin M an agem en t

T he groundw ater basins are adjudicated under the auspices of the

U LA R A  W aterm aster. T he basins w ere adjudicated on January 29, 1979

under the case referred to as the S an Fernando Judgem ent

A vailable S to rag e

T he fresh w ater storage capacity of the S an Fernando basins ranges

from  0 to 550,000 acre-feet (A F). T he actual am ount of w ater in

storage is determ ined by the U LA R A  W aterm aster. A nnual natural

recharge and artificial recharge is approxim ately 44,000 and

61,000 acre-feet per year (A FY ), respectively.

P resent O perational S ale Y ield

T he present operational safe yield of the S an Fernando V alley

basins is approxim ately 105,000 AFY, providing approxim ately 15-20%  of the

w ater supply for the cities of B urbank, G lendale, and Los A ngeles. Through conjunctive use

program s, these cities have stored approxim ately 356,000 AF.

B asin S ed im ents

T he alluvial sedim ents in the S an Fernando V alley are a m ixture of clays, silts, sands, and gravels

that ex1end to a depth of at least 1,000 feet in som e areas. T he w estern portion of the S an

Fernando V alley is com posed of fine-grained m aterial derived from  the surrounding sedim entary

rocks in the S anta S usanna and S anta M onica M ountains. T he eastern portion of the V alley

consists of coarse sand and gravel deposits derived from  the S an G abriel M ountains.

C o njun ctive U se P otential

T he results of A G W A 's survey indicate existing conjunctive use program s have increased the basin

operational yield by 43,700 A F Y  A dditionally, the survey indicated the potential to store up to

150,000 A F of w ater for use in dry years and a potential increase in basin operational yield of

27,300 A F Y
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Location

T he R aym ond G roundw ater B asin is located in the central portion of Los

A ngeles C ounty. T he basin is bounded on the north by the S an G abriel

M ountains, on the south and east by the R aym ond fault and adjacent S an

G abriel V alley, and on the w est by the S an R afael H ills and the V erdugo

B asin. The entire basin lies w ithin the w atershed of the Los A ngeles R iver.

P rincipal stream s include the A rroyo S eco, E aton W ash, and S anta A nita

W ash. The surface area of the B asin is 40 square m iles or 25,600 acres.

S ignificant faults in the B asin include the follow ing:

S ierra M adre Fault S ystem  that trends southeast to northw est along

the base of the S an G abriel M ountains.

R aym ond fault, w hich form s the southern boundary of the basin.

E agle R ock fault in the southw estern part of the basin.

E aton W ash fault, w hich occurs intrabasin on the eastern side.

B asin M anagem ent

T he R aym ond B asin w as adjudicated in 1944, follow ing the S uperior

C ourt Judgm ent P asadena v. A lham bra, et al. This m arked the first

groundw ater adjudication in the S tate of C alifornia. The R aym ond

B asin M anagem ent B oard governs the basin.

A vailable S torage

The fresh w ater storage capacity of the basin is a m inim um  of

250,000 acre-feet (A F). A s of June 30, 1999, approxim ately

56,000 A F of w ater w as stored in the B asin by various

parties and approxim ately 194,000 A F of unused storage

w as available. R aym ond B asin recently began

im plem entation of a conjunctive use program  w ith

M etropolitan W ater D istrict to store 75,000 A F of w ater

for use during dry years.

P resent O perational S afe Y ield

The present operational safe yield of the B asin is 30,622 AFY, but actual annual production varies betw een 35,000-40,000

A FY  depending upon the am ount of local storm  runoff w ater that is diverted to spreading basins. A nnual allow able

ex1ractions vary betw een 35,000-43,000 AFY.

B asin S ed im en ts

R aym ond B asin is underlain by unconsolidated alluvial deposits up to 1,000 feet thick. A lluvium  is com posed of boulders,

gravel, sand, silt, and clay, and constitutes the principal w ater-bearing m aterial in the B asin. S m all outcrops of the Topanga

Form ation, w hich consists of consolidated sandstone and conglom erates of M iocene age, occur in the southw estern portion

of the B asin.

C onjunctive U se P otential

The results of A G W A 's survey indicate the potential to store an additional 144,000 A F of w ater for use in dry years.
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Location

T he M ain S an G abriel B asin underlies eastern Los A ngeles C ounty, beneath m ost of the S an

G abriel V alley and a portion of the upper S an G abriel R iver w atershed. T he basin is bounded

by the S an G abriel M ountains to the north, S an Jose H ills to the east, P uente H ills to the

south, and by a series of hills and the R aym ond fault to the w est. T he basin is drained by the

S an G abriel R iver and R io H ondo. T he surface area of the B asin is approxim ately 167

square m iles or 106,880 acres.

B asin M anagem ent

T he M ain S an G abriel B asin W aterm aster is the agency charged w ith

adm inistering adjudicated w ater rights and m anaging groundw ater resources

w ithin the basin. T he W aterm aster, a nine-person board appointed by the Los

A ngeles C ounty S uperior C ourt, adm inisters and enforces the provisions of

the Judgem ent that established w ater rights and the responsibility for

efficient m anagem ent of the quantity and quality of the basin's

groundw ater.

T he P uente S ubbasin is located in the southeast portion of the m ap,

and is hydraulically connected to the basin, w ith no barriers to

groundw ater m ovem ent. H ow ever, the P uente S ubbasin is not w ithin

the legal jurisdiction of the W aterm aster, and is thus considered a

separate entity for m anagem ent purposes.

A vailable S torage

T he freshw ater storage capacity of the basin is estim ated to be

about 8.6 m illion acre-feet (A F). O f this am ount,

approxim ately 400,000 acre-feet is usable for w ater supply.

H istorically, the m axim um  utilization of basin storage has

been 900,000 A F; how ever, the storage available for

im ported and reclaim ed w ater is dependent upon the

w ater surface elevation at the B aldw in P ark K ey W ell. W hen the

w ater surface elevation exceeds 250 feet, neither im ported nor reclaim ed w ater

can be placed in storage, except in the eastern portion of the basin. Therefore, the am ount

of storage generally available for im ported or reclaim ed w ater w ill vary from  nothing to approxim ately

400,000 AF. To date, 170,000 A F has already been com m itted to various producers and agencies for cyclical

storage.

P resent O perational S afe Y ield

T he operational safe yield of the basin is determ ined annually by the W aterm aster and has ranged from  a low  of 140,000 A F

to a high of 230,000 A FY  averaging alm ost 200,000 A FY  since 1973-74. T he operational safe yield for fiscal year 2000-01 is

220,000 AFY.

B asin S edim ents

T he principal w ater-bearing form ations of the basin are unconsolidated and sem i-consolidated sedim ents that range from

fine-grained sands to coarse gravel.

T he m ajor sources of groundw ater recharge are infiltration of rainfall on the valley floor and percolation of runoff in

unlined storm  channels and off-channel spreading grounds. T he basin also receives im ported w ater and return flow

from  applied w ater.

C onjun ctive  U se P otential

T he results of A G W A 's survey indicate existing conjunctive use program s have increased the basin operational yield by

76,000 AFY. A dditionally, the survey indicated the potential to store up to 400,000 A F of w ater for use in dry years and a

potential increase in basin operational yield of 187,000 AFY.
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Location

T he Los A ngeles C oastal P lain is underlain by a structural basin form ed by folding of the consolidated sedim entary, igneous, and m etam orphic

rocks that underlie the basin at great depths. A lthough the subsurlace structure of the coastal plain is com plex, tw o m ajor northw est-trending

troughs, w hich are separated for m ost of their length by the N ew port-Inglew ood Fault Z one (uplift), contain the sedim ents that com pose the

aquifer system . T hese sedim ents are as thick as 30,000 feet in som e areas.

T he Los A ngeles C oastal P lain is bordered by the S anta M onica M ountains to the north, the P alos V erdes H ills and P acific O cean to the

w est, the P uente, E lysian, R epetto, and M erced H ills to the northeast, and the Los A ngeles/O range C ounty line to the east and

southeast. P rim arily the Los A ngeles and S an G abriel R iver system s drain the C oastal P lain.

T he C oastal P lain is divided into four groundw ater basins:

·T h e  C en tral B asin extends over m ost of the coastal plain, east and northeast of the N ew port-Inglew ood U plift. T he basin

occupies approxim ately 278 square m iles (177,920 acres) and contains unconfined and confined alluvial aquifers (further

subdivided into the M ontebello Forebay, Los A ngeles Forebay, W hittier A rea, and C entral B asin P ressure A rea).

·T h e  W est C o ast B asin extends southw esterly from  the N ew port-Inglew ood U plift to S anta M onica Bay, to the drainage

divide on the P alos V erdes H ills, and to S an P edro Bay. T he basin occupies approxim ately 172 square m iles (II 0,080

acres) and contains m ostly confined alluvial aquifers.

·T he S anta M o n ica B asin is bounded by the S anta M onica M ountains to the northw est, the H ollyw ood B asin to the northeast and

east, the W est C oast B asin to the south, and S anta M onica B ay to the w est (further subdivided into the C oastal, C harnock, and

C restal sub-basins). The basin occupies approxim ately 46 square m iles (29,440 acres) and contains m ostly confined alluvial aquifers.

·T h e  H o llyw o o d  B asin, w hich is approxim ately 16 square m iles (I 0,240 acres) in size, is an east-w est syncline that lies betw een

tw o branches of the H ollyw ood fault. T he basin is bounded by the N ew port-Inglew ood U plift on the w est, the E lysian H ills on the

east, the La B rea H igh to the south, and the S anta M onica M ountains to the north. T he aquifers are both confined and unconfined.

B asin M an ag em en t

T he C entral and W est C oast B asins are both adjudicated. T he C alifornia D epartm ent of W ater R esources is the court-appointed

W aterm aster and the W ater R eplenishm ent D istrict of S outhern C alifornia has assum ed the role of groundw ater basin m anager.

T he S anta M onica and H ollyw ood B asins are neither adjudicated nor form ally m anaged.

Total S tored  W ater P resen t O p eratio n al S afe Y ield

C entral B asin - 13,800,000 A F  C entral B asin -217,367 A F Y I

W est C oast B asin - 6,500,000 A F W est C oast B asin - 64,468 A  F Y I

S anta M onica B asin - I, I 00,000 A F  S anta M onica B asin - I 00 A F Y 2

H ollyw ood B asin - 200,000 A F  H ollyw ood B asin -4,400 A F Y 2

B asin S ed im en ts

A vailable S to rag e

C entral B asin- 789,000 A F

W est C oast B asin -300,000 A F

S anta M onica B asin - not available

H ollyw ood B asin - not available

D eposition in the Los A ngeles C oastal P lain has been largely influenced by sea-level fluctuations com bined w ith alluvial sedim entation related to ancestral

river system s that traversed the C oastal P lain. W ater-bearing sedim ents are prim arily of P leistocene age and II aquifers have been nam ed:

· S em i-perched

· G aspur

·A rtesia

· E xposition

·G a g e

·G ardena

· H ollydale

·Jefferson

· Lynw ood

·S ilverado

·S unnyside

G roundw ater also occurs in the P liocene P ica Form ation, but generally at insufficient quantities and quality to supply production w ells.

E ach aquifer consists of a distinct layer of w ater-yielding sand and gravel usually separated from  other sand and gravel beds by clay and silt confining units. In

m any places, how ever, the w ater-yielding sedim ents of the different aquifer m ay be in direct hydraulic contact w ith each other, or the intervening confining units

contain sufficient sand and gravel to allow  w ater to pass betw een adjacent aquifers.

A  layer of clay and silty clay of m arine and continental origin, w hich is at or near the land surlace over m ost of the coastal plain, is a com petent confining unit

w here it does not contain large am ounts of sand and gravel. T his confining unit ranges from  less than I foot to a b o u tl8 0  feet in thickness. In the Los A ngeles

and M ontebello Forebays, the confining unit is not present, and groundw ater is under unconfined, or w ater table, conditions.

Freshw ater is contained w ithin deposits that range in age from  H olocene to late P liocene. T he m ain freshw ater body extends from  depths of less than I 00 to

about 4,000 feet. A t greater depths, the w ater is saline and unpotable. T he freshw ater body is thickest near the axis of the troughs w here w ater-yielding

sedim ents reach their greatest thickness, and thinnest w here these sedim ents overlie anticlines or becom e thin at the m argins of the aquifer system .

T he M ontebello and Los A ngeles Forebays are areas of groundw ater recharge, w hereby deep aquifers are hydraulically connected to the ground surlace and

further characterized by the absence of the B ellflow er aquiclude (a thick silt/clay layer). T he P ressure A rea is typified by the presence of the B ellflow er

aquiclude near the ground surlace, thereby preventing groundw ater recharge.

C o n ju n ctive U se P otential

T he results of A G W A 's survey indicate existing conjunctive use program s have increased the basin operational yield by 54,000 A FY . A dditionally, the survey

indicated the potential to store up to I ,089,000 A F  of w ater for use in dry years and a potential increase in basin operational yield of 54,300 A FY .

I A djudicated am ount

2 D W R  B ulletin I 04-B , 1962 "S afe Y ield D eterm inations", Table 27
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Location

T he O range C ounty groundw ater basin underlies the O range C ounty C oastal P lain , beneath the broad low lands know n as the Tustin and

D ow ney P lains. T he basin is bounded by the Los A ngeles C ounty Line , C oyote H ills, and C hino H ills to the north , the P acific O cean and

N ew port-Inglew ood U plift to the w est, the S anta A na M ountains to the east, and non-w ater bearing form ations that occupy the

southern half of O range C ounty to the south. T he surface area of the basin is approxim ately 350 square m iles or 224 ,000 acres.

B asin M anagem ent

T he basin is m anaged by the O range C ounty W ater D istrict (O C W D ) and is not adjudicated.

O C W D  w as created in 1933 by C alifornia S tate legislation to m anage and protect the vast groundw ater basin under north

central O range C ounty. S ince that tim e , O C W D  has tripled the yield of the basin through a tradition of innovation that

includes expansion and im provem ents to recharge facilities, em ploym ent of w ell head and other treatm ent technologies,

w ater research , conservation and reclam ation projects. O C W D 's W ater Factory 21 , w hich rem ains a m odel for w ater

reclam ation around the w orld, provides m illions of gallons of w ater each day to create a fresh w ater barrier against

seaw ater intrusion and to replenish the basin. O C W D 's G reen A cres irrigation and industrial w ater project frees up

thousands of acre-feet of potable w ater each year.

O C W D  supplies reliable , high-quality groundw ater to m ore than 23 cities and w ater agencies serving 2 m illion

residents. T he basin is recharged prim arily from  the S anta A na R iver and to a lesser extent from  im ported

w ater purchased from  the M etropolitan W ater D istrict of S outhern C alifornia. O C W D  m onitors the

gro und w ater extracted each  year to ensure that the basin is not overdraw n and carries out an assessm en t

program  to pay for operating expenses and the cost of im ported replenishm ent w ater.

O C W D  has one of the m ost sophisticated groundw ater protection program s in the w orld using an array of

m onitoring w ells. The w ells provide input to a three-layer groundw ater m odel of the basin that is used for basin

m an ag em en t.

A vailable S torage

T he freshw ater storage capacity of the basin is 1,000,000 A F and there are 300 ,000 AF of available storage.

P resent O perational S afe Y ield

T he present operational safe yield of the basin is 350 ,000 A FY  and this is expected to increase in the future by 130,000 AF.

B asin S edim ents

T he aquifers com prising the basin extend over 2,000 feet deep and form  a com plex series of interconnected sand and gravel deposits.

the coastal and central portions of the basin , these deposits are m ore separated by extensive low er perm eability clay and silt deposits. In

the inland area of the basin , generally northeast of Interstate 5 , the clay and silt deposits becom e thinner and m ore discontinuous, allow ing

groundw ater to flow  m ore easily betw een shallow  and deeper aquifers. The northeast portion of the basin includes a coarse-grained

unconfined forebay area. M oving tow ard the coast, the basin becom es confined w ith finer-grained sedim ents overlying the coarser-grained

aquifer.

T he basin is divided into tw o hydrologic com ponents, the fore bay and pressure areas. The forebay/pressure boundary generally delineates

the area w here surface w ater nor shallow  groundw ater can/cannot m ove dow nw ard in significant quantities. The boundary represents a

transition zone w here low -perm eability clay and silt deposits increasingly occur in near-surface sedim ents southw est of the boundary.

T he fore bay refers to the area of intake or recharge , w here the m ajority of recharge to the basin occurs prim arily by direct percolation of

S anta A na R iver w ater. The forebay area, underlying m ost of the cities of A naheim , Fullerton , and V illa P ark, and portions of the cities of

O range and Y orba Linda , is characterized by highly perm eable sands and gravel w ith few  clay and silt deposits.

T he pressure area is defined as the area in the basin w here surface w ater and near surface groundw ater are prevented from  percolating in

large quantities into the producible aquifers by clay and silt layers at shallow  depths. M ost of the central and coastal portions of the basin

fall w ithin the pressure area.

C onjunctive U se P otential

T he results of A G W A 's survey indicate existing conjunctive use program s have increased the basin operational yield by 150,000 AFY.

A dditionally, the survey indicated the potential to store up to 300,000 AF of w ater for use in dry years and a potential increase in basin

operational yield of 130,000 AFY.
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Location

S ix B asins is com prised of the follow ing groundw ater basins:

· S an A ntonio C anyon B asin

· Live O ak B asin

· U pper C larem ont H eights B asin

· Low er C larem ont H eights B asin

· P o m o n a B asin

· G anesha B asin

S ix B asins underlie the cities of C larem ont, La V erne, and P om ona in

northeastern Los A ngeles C ounty and northw estern S an B ernardino C ounty.

B asin M anagem ent

T he S ix B asins W aterm aster w as form ed by a stipulated agreem ent, the final

Judgem ent becom ing effective January 1999. T he judgem ent establishes

groundw ater rights and provides a structure for the operation and m anagem ent

of the S ix B asins.

A vailable S torage

T he available freshw ater storage capacity of the aquifer is 30,000 acre-feet

(A F).

P resent O perational S ale Y ield

T he present operational safe yield of S ix B asins is 24,000 acre-feet per year

(A FY ).

B asin M aterials

A quifer m aterials consist prim arily of sand and gravel deposited as alluvial fans.

S ilt and clay deposits increase w ith distance aw ay from  the S an G abriel

M ountains. B asin depth generally increases w ith distance aw ay from  the S an

G abriel M ountains, but is com plicated by faulting.
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Location

The groundw ater basins of the upper S anta A na R iver w atershed consist of the follow ing:

· C hino B asin

· C ucam onga B asin

· R ialto B asin

· C olton B asin

· R iverside B asin

C hino B asin consists of approxim ately 235 square m iles (154,400 acres) of

the U pper S anta A na R iver W atershed and underlies portions of S an

B ernardino, Los A ngeles and R iverside C ounties. The basin is bounded to

the north by the S an G abriel M ountains and the C ucam onga B asin, to the

south by the La S ierra area and the Tem escal B asin, to the east by the

C olton and R ialto basins, Jurupa H ills, and P edley H ills, and to the

w est by the C hino H ills, P uente H ills, and the P om ona and

C larem ont basins.

C ucam onga B asin com prises approxim ately 22 square m iles

( 14,000 acres) and is located at the base of the S an G abriel

M ountains near the com m unities of U pland, R ancho

C ucam onga, E tiw anda, and Fontana. The S an G abriel M ountains bound the basin to

the north. The R ed H ill fault bounds the basin on all other sides.

R ialto and C olton B asins are located in w estern S an B ernardino C ounty. B unker H ill and Lytle B asins bound the basin to the northeast; the

S an B ernardino M ountains bound the basin to the northw est; and C hino B asin, Jurupa and P edley H ills bound the basin to the w est.

B asin M anagem ent

C hino B asin is an adjudicated basin m anaged by the C hino B asin W aterm aster (W aterm aster). T he W aterm aster w as established under a

judgem ent entered in the S uperior C ourt of the S tate of C alifornia for the C ounty of S an B ernardino, entitled "C hino B asin M unicipal W ater

D istrict vs. C ity of C hino et al". The B asin has been operated as described in the 1978 judgem ent.

C ucam onga B asin w as adjudicated in 1958 and is jointly m anaged by the C ucam onga C ounty W ater D istrict and S an A ntonio W ater

C om pany. T he R ialto and C olton B asins w ere adjudicated in 1961.

A vailable S torage

The unused storage capacity in C hino and R iverside-C olton B asins is 1,000,000 acre-feet (A F) and 98,000 AF, respectively. C ucam onga

B asin has no unused storage capacity.

P resent O perational S afe Y ield

The present operational safe yield of C hino B asin is 145,000 acre-feet per year (A FY ), and that of C ucam onga and R iverside-C olton B asins

is about 14,000 to 22,000 and 9,000 AFY, respectively.

B asin M aterials

S edim ents in C hino B asin are alluvial in origin and derived from  the surrounding S an B ernardino and S an G abriel M ountains. S edim ents are

coarser in the northern part of the basin and the aquifer is unconfined. From  north to south, the aquifer becom es finer-grained and sem i-

confined. A lluvial sedim ents also dom inate in C ucam onga B asin, R ialto, and C olton B asins.

C onjunctive U se P otential

T he results of A G W A 's survey indicate existing conjunctive use program s have increased the basin operational yield by 43,000 AFY.

A dditionally, the survey indicated the potential to store up to 1,854,000 A F of w ater for use in dry years and a potential increase in basin

operational yield of 47,000 AFY.
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Location

T he B unker H ill G roundw ater B asin is located in S an B ernardino C ounty,

and is partially overlain by the C ity of S an B ernardino. T he basin is

bounded on the northeast by the S an A ndreas fault, on the southw est by

the S an Jacinto fault, on the southeast by the C rafton H ills fault, and on

the northw est by the S an B ernardino M ountains.

B asin M anagem ent

The basin is adjudicated. The S an B ernardino V alley M unicipal D istrict

(S B V W C D ) W aterm aster m anages the basin.

A vailable S torage

T he fresh w ater storage capacity of the basin is estim ated at

1,432,000 AF. C urrently, the basin is essentially full.

P resent O perational S afe Y ield

The present operational safe yield of the basin is 224,300 AFY.

B asin S edim ents

T he basin is a sedim ent-filled structural trough betw een the

S an A ndreas and S an Jacinto faults in the upper part of the

S anta A na R iver W atershed near the base of the S an

B ernardino M ountains. S edim ents generally consist of unconsolidated alluvial

fan deposits derived from  the surrounding m ountains and hills. T hese deposits

interfinger w ith river-channel deposits, prim arily from  the S anta A na R iver, and w ith

freshw ater m arsh deposits associated w ith groundw ater discharge near the S an

Jacinto fault. Y ounger alluvium  consists of boulders, gravel, sand, silt, and clay. T he

depth to the base of the younger alluvium  ranges from  70 to 110 feet. O lder

alluvium  consists of gravel, sand, silt, and clay, is fractured by num erous faults, and

constitutes the principal aquifer of the area. A  bedrock com plex of igneous and

m etam orphic rocks underlies valley fill sedim ent.

C onjunctive U se P otential

The results of A G W A 's survey indicate existing conjunctive use program s have

increased the basin operational yield by 6,000 AFY. The basin is full so there is

currently no storage space available for dry year storage.
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Location

The basins of the S an Jacinto W atershed are located in w estern R iverside C ounty and

consist of the follow ing subbasins:

·Lakeview

· P erris N orth and S outh

· W inchester

· S an Jacinto- Low er P ressure

·M enifee

· E ast V alley or E ast S an Jacinto G roundw ater B asin A rea

· S an Jacinto- C anyon

· S an Jacinto- Intake and U pper P ressure

·H em et

B asin M anagem ent

The Lakeview , P erris N orth, P erris S outh, W inchester, S an Jacinto Low er P ressure,

and M enifee subbasins are m anaged under the W est S an Jacinto G roundw ater

M anagem ent P lan (A B 3030) adopted in June 1995. T he E astern M unicipal W ater

D istrict (E M W D ) is the basin m anager under the P lan. T he basins are not

adjudicated.

The S an Jacinto C anyon, Intake and U pper P ressure, and H em et

subbasins are know n as the E ast V alley or E ast S an Jacinto G roundw ater

B asin A rea. E M W D , local agencies/cities, and private groundw ater

producers are w orking to develop a groundw ater m anagem ent plan.

The basins are not adjudicated.

A vailable S torage

The freshw ater storage capacity of the basins of the W est S an

Jacinto G roundw ater M anagem ent P lan A rea is 5,254,500 AF,

and there are 726,000 A F of available storage. T he freshw ater

storage of the basins of the E ast V alley A rea is 5,080,000 A F and there

are 558,000 A F of available storage.

P resent O perational S afe Y ield

The present operational safe yield of the nine subbasins in the W est S an Jacinto

G roundw ater M anagem ent P lan A rea is 22,000 A FY  and the present safe yield of

the three subbasins in the E ast V alley A rea is 60,000 AFY.

B asin S edim ents

The groundw ater aquifers consist of alluvial deposits. G roundw ater is unconfined

w ith the exception of the groundw ater in the S an Jacinto Low er P ressure subbasin

w hich is a confined aquifer. The S an Jacinto U pper and Low er subbasins are

defined by the graben form ed by the C asa Lom a and C larem ont Faults, part of the

S an Jacinto Fault Zone. T he fault zone, in the northeast part of the basin, also

contains the P ark H ill, B autista, and other nam ed faults, and is a significant

feature in the B asin.

C onjunctive U se P otential

The results of A G W A 's survey indicate existing conjunctive use program s have

increased the basin operational yield by 3,000 AFY. A dditionally, the survey

indicated the potential to store up to 1,284,000 A F of w ater for use in dry years and

a potential increase in basin operational yield of 10,000 AFY.

G ro u n d w a te r B a sin s

0 Lakeview

9 P erris N orth and S outh

9 S an Jacinto - Low er P ressure

8 M enifee

0 S an Jacinto - C anyon

0 S an Ja cin to - Intake and U p p e r P ressure

G  H em et
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Location

T here are three m ajor groundw ater basins of the S anta M argarita R iver W atershed:

· S anta M argarita B asin (location show n on m ap 14 due to

its location in S an D iego C ounty)

·T em ecula B asin

· A nza V alley

The S anta M argarita B asin is located in northw estern S an D iego C ounty and

underlies C am p P endleton (S ee m ap 14). Tem ecula B asin is located beneath and

around the C ity of Tem ecula, in south-central R iverside C ounty, and A nza V alley

is located to the east along H ighw ay 371 and to the south of the S an Jacinto

M ountains and to the w est of the S anta R osa M ountains.

B asin M anagem ent

The S anta M argarita R iver W atershed is adjudicated under federal court

jurisdiction. T he S anta M argarita R iver W atershed W aterm aster is not

charged w ith basin m anagem ent but does collect and m anage data.

The S anta M argarita B asin is m anaged by C am p P endleton; the

Tem ecula B asin is largely m anaged by R ancho C alifornia W ater

D istrict and to a lesser extent by M urietta W ater D istrict; and A nza

V alley is not m anaged. C urrently, the w atershed has three

ongoing conjunctive use projects, tw o of w hich are operated by

R ancho C alifornia W ater D istrict and one by C am p

P endleton. R ancho C alifornia W ater D istrict im ports w ater

for recharge into spreading basins and extracts the w ater

using w ells. The D istrict also ow ns Vail Lake on Tem ecula

C reek. D uring w et years, w ater is im pounded behind Vail

Lake and later released, recharged in spreading basins and

creek bottom , and ex1racted by w ells. C am p P endleton operates a

seasonal conjunctive use project w hereby w ater is diverted and stored in O 'N eil

Lake during the w et m onths and later released back into the river for recharge in the

fall.

A vailable S torage

T he freshw ater storage capacity of the S anta M argarita R iver V alley is 29,000 A F and is

currently full. T he storage capacity of the Tem ecula B asin is 2,000,000 A F w ith 200,000

A F of available storage.

P resent O perational S afe Y ield

T he present operational safe yields of the S anta M argarita B asin, Tem ecula B asin, and

A nza V alley are 5,600 AFY, 37,700 A FY  and 12,000 A FY  respectively.

B asin S edim ents

G roundw ater generally occurs in three aquifer zones:

·Y ounger to older alluvium  (Top Zone)

· P auba A quifer (M iddle Zone)

·T em ecula A rkose (B ottom  Zone)

All three zones are present in the Tem ecula B asin, w hereas younger alluvium  dom inates

the S anta M argarita B asin and both older and younger alluvium  com prise the A nza

V alley.

C onjunctive U se P otential

T he results of A G W A 's survey indicate existing conjunctive use program s have increased

the basin operational yield by 10,000 AFY. A dditionally, the survey indicated the potential

to store up to 200,000 A F of w ater for use in dry years and a potential increase in basin

operational yield of 10,000 AFY.
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Location

S an D iego C ounty overlies num erous groundw ater basins. S even of the

basins, each w ith a total storage capacity greater than 10,000 AF, are

listed below  and show n on the m ap.

· S anta M argarita R iver B asin

· W arner B asin

· S an P asqual B asin

· S anta M aria B asin

· S antee/E I M onte B asin

· M ission V alley B asin

· S an D iego Form ation A quifer

· S an Luis R ey R iver B asin

B asin M anagem ent

W ater rights court decisions have been rendered w ithin the S anta M argarita B asin,

upper S an Luis R ey R iver, low er Tijuana R iver Valley, and the S an D iego R iver

w atersheds. O ther w atersheds in the county rem ain non-adjudicated; how ever, a

num ber of agencies have long-standing surface w ater rights.

A vailable S torage

T he com bined fresh w ater storage capacity w ithin the alluvial aquifers is estim ated to exceed

700,000 acre-feet (A F). In addition to the shallow  alluvial aquifers, a deeper aquifer exists in the

southw est corner of the county, term ed the S an D iego Form ation A quifer. The S an D iego

Form ation aquifer has been estim ated to have a storage capacity in excess of 960,000 AF. Though

active m anagem ent of both groundw ater pum ping and groundw ater quality, storage in these basins

can be utilized for conjunctive use.

P resent O perational S afe Y ield

The present operational safe yield of these basins is approxim ately 60,000 AF.

B asin S edim ents

The principal aquifer m aterials are alluvium , sem i-consolidated sedim ent, and to a lesser degree,

consolidated sedim ent, residuum , and fractured crystalline rock. U nconsolidated deposits of alluvium  and

residuum  are typically found near the surface in m ajor river and stream  valleys.

C onjunctive U se P otential

T he results of A G W A 's survey indicate the potential to store up to 270,700 A F of w ater for use in dry years

and a potential increase in basin operational yield of 41,500 AFY.

G ro u n d w ater B asin s

0 S anta M argarita R iver B asin

9 W arner B asin

9 S an P asqual B asin

8 S anta M aria B asin

0 S antee/E I M onte B asin

0 M ission V alley B asin

G  S an D iego F orm ation A quifer

0 S an D ieguito R iver B asin

0 Low er T ijuana R iver V alley B asin

~  S w e e tw a te r R iver

ell S a n  L u is R ey R ive r B a sin
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Location

The M ojave B asin, traversed by the M ojave R iver, extends from  the north side of the S an B ernardino M ountains to the

north and east through the cities of V ictorville and B arstow , The basin is com prised of the follow ing subbasins:

, A lto

, C entro

, B aja

, E ste

B asin M an ag em ent

T he M ojave W ater A gency (M W A ) oversees groundw ater production and recharge w ithin the basin,

T he basin is adjudicated, w ith the goals of balancing pum ped groundw ater w ith im ported w ater and

natural recharge, in addition to returning groundw ater levels to those of the 1930s, A lthough M W A

does not currently restrict groundw ater pum ping, w ell ow ners m ust pay an assessm ent for

groundw ater pum ped in excess of an annual allow ance determ ined by M W A , A lternatively, a w ell

ow ner m ay acquire unused pum ping allow ances from  w ell ow ners located in the sam e groundw ater

subbasin, U ltim ately, the assessm ent value w ill be equal to the cost of delivery and replacem ent of

groundw ater pum ped in excess of the w ell ow ner's allow ance,

Tw o pipelines bring im ported surtace w ater to the M ojave B asin, M W A  currently oversees the

operation of four groundw ater recharge facilities that draw  w ater from  these pipelines, T he

recharge facilities and associated theoretical m axim um  recharge rates are listed below

In addition to the above recharge facilities, discharges from  Lake S ilverw ood occasionally

provide recharge to the w est fork of the M ojave R iver, H istoric discharge rates vary

from  2,000 to 25,000 A F Y

A vailable S to rag e

W ater levels in the M ojave B asin have been declining since the 1930s, As a

result, the am ount of available storage for conjunctive use has increased

substantially, S ince one of the goals of the basin adjudication is to return groundw ater

levels to pre-developm ent conditions, the available storage m ay decrease in the future, P resently, the

available storage of the basin is estim ated as follow s:

S ubbasin

~ 

C entro

B aja

E ste

A vailable S torage

1,041 ,500 A F

217,700 A F

415,000 A F

115,900 A F

P resen t O p eratio n al S afe Y ield

T he present operational safe yield of the B asin is sum m arized in the table below :

S ubbasin

~ 

C entro

B aja

E ste

B asin  S ed im en ts

P resent O perational S afe Y ield

69,860 A FY

33,380 A FY

20,680 A FY

7 ,1 6 0 A F Y  

T he M ojave B asin is com prised of sand, gravel, and occasional clay deposits created by the M ojave R iver and surrounding stream s, Im perm eable

m etam orphic and igneous rocks that com prise the S an B ernardino M ountains lim it the southern extent of the basin, Interm ittent stream s generated by

w inter and sum m er precipitation supply natural groundw ater recharge to this sedim entary basin,

C o n ju n ctive U se P o ten tial

T he results of A G W A 's survey indicate existing conjunctive use program s have increased the basin operational yield by 46,000 A F Y  A dditionally, the survey

indicated the potential to store up to 1 ,790,100 A F of w ater for use in dry years and a potential increase in basin operational yield of 24,000 A F Y
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Location

T he H ayfield G roundw ater B asin is located in R iverside C ounty, east

of the C oachella V alley, w est of C huckw alla V alley, and south of the

E agle M ountains, S urface area of the basin is approxim ately 37

square m iles (23,900 acres),

B asin M an agem en t

T he B asin is neither adjudicated nor form ally m anaged,

A vailable S to rag e

T he total estim ated storage capacity of the basin is

2,800,000 acre-feet (A F), w ith about 2,000,000 A F of

native w ater in storage.

P resent O perational S ale Y ield

T he present operational safe yield is undefined,

Future operational yield m ay be 150,000 acre-feet

per year (A FY ) in a drought year,

B asin S ed im ents

B asin sedim ents consist of alluvial deposits

w ith interbeds of sand, gravel, silt, and clay,

G roundw ater is unconfined,

C o njun ctive U se P otential

T he results of A G W A 's survey indicate the potential to store betw een

500,000 and 800,000 A F of w ater for use in dry years, A  program  to

utilize this storage potential is currently being planned by M etropolitan

W ater D istrict of S outhern C alifornia, 
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Location

T he C adiz G roundw ater S torage and D ry-Y ear S upply P rogram  is located in portions of the

C adiz and Fenner V alleys in the M ojave D esert of eastern S an B ernardino C ounty. T he aquifer

system  to be utilized by this conjunctive use program  underlies an area know n as Fenner G ap.

located betw een the M arble and S hip m ountains. approxim ately ten m iles east of B ristol D ry

Lake and ten m iles north of C adiz D ry Lake. T he w atershed that supplies groundw ater

recharge to the program  area covers an area of approxim ately 1,300 square m iles (832,000

acres). and includes the Fenner V alley, O range B lossom  W ash, and a portion of Lanfair

V alley.

This conjunctive use program  is a cooperative venture betw een M etropolitan W ater

D istrict of S outhern C alifornia (M W D ) and C adiz Inc. (C adiz) a publicly traded

agricultural and w ater developm ent com pany. C adiz ow ns m ore than 27,000 acres

in the program  area and has developed approxim ately 1,600 acres of citrus

orchards, table grape vineyards, and specialty row -crops utilizing the indigenous

groundw ater. M W D  and C adiz have conducted extensive engineering and

hydrological studies in the program  area, including an 8-m onth pilot spreading

basin test to m easure site-specific infiltration rates. O ver the 50-year term  of

the proposed program . M W D  w ill store w ater im ported from  its C olorado

R iver A queduct during periods of excess supply. This stored w ater and

indigenous groundw ater w ill be conveyed back to the C olorado R iver

A queduct as needed. In cooperation w ith the U nited S tates B ureau of

Land M anagem ent (U S B LM ). M W D  has com pleted a D raft E IR /E IS  and

a supplem ent to the D raft E IR /E IS . P rogram  facilities w ill include spreading basins.

ex1raction w ells, a 35-m ile conveyance pipeline to the C olorado R iver A queduct, and a pum ping plant.

B asin M an ag em en t

T he aquifer system  in the vicinity of the program  area is not adjudicated. C adiz, the prim ary groundw ater user in the area, operates

its agricultural w ellfield in com pliance w ith a groundw ater m onitoring and m anagem ent plan developed under the auspices of 2 ·"

B ernardino C ounty. T he conjunctive use program , and all future agricultural operations in the program  area, w ill be operated

a com prehensive groundw ater m onitoring and m anagem ent plan that has been developed in cooperation w ith the U S B LM , U n1ted

S tates G eological S ociety (U S G S ), N ational P ark S ervice (N P S ) and S an B ernardino C ounty. A ll program  operations w ill be

overseen by a B asin M anagem ent G roup to be represented by the U .S . D epartm ent of the Interior, M W D , S an B ernardino C ounty,

and C adiz.

A vailable S to rag e

T he volum e of indigenous groundw ater in storage in the vicinity of the proposed program  w ellfield is estim ated to be in the range of

3.65 to 6.69 m illion acre-feet. T he conjunctive use program  is designed to accom m odate storage of up to 150,000 acre-feeV year of

w ater im ported from  the C olorado R iver A queduct, w ith a total storage capacity at any given tim e of approxim ately 1 m illion acre-

feet.

P resent O perational S ale Y ield

E stim ates of safe yield w ill be refined as m ore data becom e available during operation of the conjunctive use program . S torage

and ex1raction of im ported w ater and transfers of indigenous groundw ater w ill be authorized by the B asin M anagem ent G roup only

to the extent these operations w ill not adversely im pact critical environm ental resources in and surrounding the program  area.

B asin S ed im ents

T he aquifer system  underlying the conjunctive use program  area is com posed of alluvial sedim ents of m id- to late-Tertiary and

Q uaternary age. T hese sedim ents are derived from  P recam brian basem ent rock, P aleozoic sedim ents, and Tertiary volcanic rocks

that are exposed in the m ountain ranges in and surrounding the w atershed. G eophysical surveys indicate that this alluvial fill locally

exceeds 3,500 feet in thickness beneath portions of the program  area.

C o n ju n ctive U se P otential

T he results of A G W A 's survey indicate the potential to store up to 1,000,000 A F of w ater for use in dry years.
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L o catio n

The C oachella V alley is located approxim ately 107 m iles east of Los A ngeles. The vast m ajority of the valley lies w ithin R iverside C ounty. C oachella

V alley is bounded on the north by the S an B ernardino and Little S an B ernardino M ountains, on the east by M ecca H ills, on the south by the S alton S ea

and S anta R osa M ountains, and on the w est by the S an Jacinto M ountains. The S an A ndreas, B anning and M ission C reek faults separate the valley into

three sub-basins: the Indio, M ission C reek and D esert H ot S prings sub-basins. E ach of these faults are effective barriers to groundw ater flow . T he

W hitew ater R iver drains the valley to the S alton S ea, w hich has no outlet.

B asin  M an ag em en t

T he C oachella V alley S torm w ater D istrict w as form ed in 1915 follow ed by form ation of the C oachella V alley W ater

D istrict {C V W D ) in 1918. T hese districts m erged in 1937. In 1918, a contract w as aw arded to construct spreading

facilities northw est of P alm  S prings to recharge storm w ater from  the W hitew ater R iver.

T he C oachella V alley is heavily dependent on groundw ater and im ported w ater to m eet w ater dem ands. In response

to declining groundw ater levels, C V W D  signed a contract w ith the federal governm ent to construct the C oachella

B ranch of the A ll-A m erican C anal, w hich w as com pleted in 1949. C anal w ater is delivered to farm s and golf courses

for irrigation.

In 1963, C V W D  and D esert W ater A gency {D W A ) signed contracts w ith S tate of C alifornia for 61 ,200 acre-feet per

year {A FY ) of entitlem ents to S tate W ater P roject {S W P ) w ater. C V W D  and D W A  exchange their S W P  entitlem ents

w ith the M etropolitan W ater D istrict of S outhern C alifornia {M W D ) for C olorado R iver w ater. T his exchange w ater is

recharged at the W hitew ater S preading Facility located north of P alm  S prings. C V W D , D W A  and M W D  signed an

advanced delivery agreem ent in 1984 that allow s M etropolitan to store surplus C olorado R iver W ater in the valley.

C V W D  and D W A  have also purchased unused S W P  w ater w hen it is available. S ince 1973, over 1.7 m illion acre-

feet {A F) im ported w ater has been recharged at the w hitew ater facility. M W D  currently has about 290,000 A F of

w ater stored in the valley.

C V W D  and D W A  also have active w ater recycling and w ater conservation program s. C urrently, about 8,000 A F Y  of

recycled w ater is used for park and golf course irrigation. W ater conservation program s focus on public inform ation,

school education, and use of w ater-efficient irrigation system s and landscaping techniques.

C V W D  is com pleting a w ater m anagem ent plan to resolve the on-going groundw ater overdraft. T his plan includes

increased w ater conservation, w ater recycling, delivery of C olorado R iver w ater to additional farm s, golf courses

and m unicipal users and groundw ater recharge. C V W D  has conducted a pilot recharge test program  at D ike N o.4

located south of La Q uinta. If successful, a facility capable of recharging 30,000 to 60,000 A F Y  could be

constructed at this location. A dditional recharge facilities are also being evaluated. A dditional im ported w ater is

expected to com e from  S W P  entitlem ent transfers and quantification of C alifornia's C olorado R iver allocation.

T he groundw ater basin is not adjudicated. H ow ever, C V W D  and D W A  collect replenishm ent assessm ents from

groundw ater producers in the northw estern portion of the Indio sub-basin.

A vailab le S to rag e

T he freshw ater storage capacity of the valley is approxim ately 37 m illion AF. O f this am ount, the Indio sub-basin has a

capacity of about 30 m illion AF. A vailable storage capacity in the Indo sub-basin is about 4 m illion AF.

P resen t O p eratio n al S afe Y ield

T he present operational safe yield of the valley is estim ated to be 220-250,000 AFY.

B asin  M aterials

T he conceptual hydrogeological m odel of the C oachella V alley includes four zones:

·T he  S em i-P erched aquifer and intervening retarding layers {correlated w ith R ecent lake deposits and alluvium )

·T he  U pper aquifer {correlative w ith U pper P leistocene A lluvium )

·A n  aquitard

·T he  Low er aquifer {correlative w ith the P leistocene O cotillo conglom erate)

S outh of Indio, all four hydrostratigraphic units are clearly present in the center of the Indio sub-basin. A t the m argins of the sub-basin, the proportion of clay

decreases thereby allow ing for continuity betw een the U pper and Low er aquifers. B ecause of the thick clay aquitard separating the U pper and Low er

aquifers, groundw ater recharge is lim ited to the m argins of the V alley. N orth of Indio, the aquitard is discontinuous or absent throughout m uch of the sub-

basin. Therefore, this area provides greater opportunity for direct groundw ater recharge.

C o n ju n ctive U se P otential

T he results of A G W A 's survey indicate existing conjunctive use program s have increased the basin operational yield by 50,000 AFY. A dditionally, the survey

indicated the potential to store up to 4,000,000 A F  of w ater for use in dry years and a potential increase in basin operational yield of 80,000 AFY.
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Responses to AGWA's Questionnaire

C

om piling the survey responses, AG W A has es- 

tim ated the storage available for conjunctive 

use in som e 85 groundw ater basins o f S outhern 

C alifornia. For the purposes o f this guide, conjunc-

tive use potential includes both dry-year or longer-

term  storage and shorter-term  program s such as 

annual put and take or seasonal storage opera-

tions. By using the groundw ater aquifer for stor- 

age, surplus w ater available in w et years is used

to m eet future dry-year dem and as show n in Fig- 

ure 6. S tored w ater can also be used to increase 

the basin yield.

M any basins already have conjunctive use pro- 

gram s in place. E xisting conjunctive use program s 

currently provide an estim ated 2.5 M AF o f w ater 

per year as show n on Figure 7. 

H ow ever, these existing program s represent only 

a sm all fraction o f the conjunctive use potential 

identified by the AG W A survey throughout S outh-

llssociotion of &round Wottr agendes

ern C alifornia. Figure 8 illustrates the dry-year stor-

age available by basin, w hich totals 21.5 m illion

acre-feet (M AF) for all basins com bined. The short-

term  storage, or future increase in operational yield,

totals 1.3 M AF per year as show n on Figure 9.

Summary

O

ver the centuries, people have devised w ays

to regulate the flow s o f surface w ater sys-

tem s by im pounding rivers and stream s behind

dam s to capture and retain w ater for use in dry

periods and releasing controlled am ounts in order

to accom m odate dow nstream  dem ands. H ow ever,

substantial am ounts o f w ater rem ain unused, par-

ticularly in w et years, due to inherent lim itations

in these surface w ater system s. M ajor im prove-

m ents in these system s could be achieved by co-

ordinating the use o f both surface w ater and

groundw ater. This coordination involves diverting

and/or conveying w ater for storage underground

figure 6
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w hen surface w ater is in abundance to provide 

reliability during drought periods. D uring droughts,

the stored w ater can be pum ped from  underground

and used to m eet present dem ands. S tored un-

derground w ater m ay also be used to m eet "peak"

dem and, so that surface w ater storage and distri-

bution system s can be built to an average-dem and

capacity rather than a peak load capacity. Such

"conjunctive use" o f groundw ater and surface or 

im ported supplies im proves the overall reliability, 

efficiency and value o f our w ater system . 

Through the data collected in the preparation o f 

this guide, AG W A has docum ented the follow ing: 

· C onjunctive use is a w ell-proven m ethod to in-

crease our ability to m eet C alifornia's increas-

ing w ater dem and.

· C onjunctive use im proves w ater supply reliabil-

ity.

llssociotion of &round Wottr agendes

· The need for additional, environm entally con-

troversial, surface w ater reservoirs m ay be re-

duced by conjunctive use program s.

· A ssum ing resolution o f institutional, w ater qual-

ity, and other issues, over 21.5 m illion acre-

feet o f additional w ater can be stored and used

in S outhern C alifornia groundw ater basins.

C onjunctive use is becom ing a key part o f

C alifornia's overall w ater m anagem ent strategy for

allocating an increasingly scarce resource am ong

a steadily grow ing population. This guide dem on-

strates that in S outhern C alifornia basins alone,

approxim ately 21.5 m illion acre-feet o f additional

conjunctive use potential is available, enough to

fill D iam ond V alley Lake, S outhern C alifornia's larg-

est surface w ater reservoir, 26 tim es over. This

stored w ater could be used during tim es o f drought

or natural disaster w hen surface w ater supplies

are reduced or not available.

figure 9
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A  Guide to Conjundive Use in Southern California Basins

Glossary

acre-fo o t-325,851 gallons, or enough w ater to 

cover an acre o f land 1 foot deep. An acre-foot 

can supply the annual needs o f betw een one and

tw o average C alifornia households.

artificial rech arg e- the purposeful addition o f 

surface w ater to a groundw ater basin by hum an 

activity such as percolation ponds or injection w ells.

aq u ifer-a geologic form ation that stores, trans- 

m its, and yields significant quantities o f w ater to

w ells or springs.

charge basins, injection w ells) such that m ore w ater

is m ade available to m eet an increased dem and.

o v e rd ra ft-intentional or inadvertent w ithdraw al

o f w ater from  an aquifer in excess o f the am ount

o f w ater that recharges the basin over a period o f

years.

p erco latio n -th e m ovem ent o f w ater through

sm all openings w ithin a porous m aterial.

p erm eab ility-th e
 capability o f soil or rock to

transm it w ater.

available sto rag e-th e current am ount o f space

in a groundw ater basin that can be used for w ater recharge-flo w  to groundw ater storage from  pre-

storage. cipitation, irrigation, spreading basins and other

sources o f w ater.

confined aq u ifer-an  aquifer that is bound above

and below  by im perm eable layers o f soil or rock.

conjunctive-use p o te n tia l- For the purposes 

o f this guide, conjunctive use potential includes 

both dry-year or longer-term  storage and shorter- 

term  program s such as annual put and take or 

seasonal storage operations. 

d ry y e a r-a  year w ith below -average precipita- 

tion. 

evap o tran sp iratio n -th e com bined losses o f

w ater through the processes o f evaporation and 

uptake and use by vegetation (transpiration). 

e x trac tio n -the process o f w ithdraw ing ground-

w ater from  storage by pum ping or other controlled

m eans.

g ro u n d w ater-w ater stored underground in pore

spaces w ithin rocks and other alluvial m aterials

and in gaps betw een fractured hard rock.

hydrologic c y c le -the natural recycling process 

pow ered by the sun that causes w ater to evapo- 

rate into the atm osphere, condense, and return to

the earth as precipitation.

safe
 yield -th e am ount o f w ater that can be

pum ped each year w ithout causing a continual

reduction o f w ater in storage (overdraft). The safe

yield is dependent upon the average am ount o f

w ater that can be stored in and used from  the

groundw ater reservoir over a period o f norm al

w ater supply under a given set o f conditions.

saturated zo n e -the area below  the w ater table

in w hich the soil is com pletely saturated w ith

groundw ater.

seasonal (sh o rt-term ) sto rag e-F o r the pur-

poses o f this guide, the short term  or seasonal

storage quantity represents the am ount o f w ater

that can be put in and taken out o f storage on an

annual basis.

salt w ater in tru sio n -th e m ovem ent o f salty w a-

ter into fresh w ater aquifers. W hen groundw ater

pum ps draw  up fresh w ater from  the aquifer, salty

w ater can flow  into the aquifer and m ake it

unuseable.

subsidence-low ering or sinking o f the land sur-

face due to a num ber o f factors, o f w hich ground-

w ater
 extraction is one.

im perm eable-having a texture that does not surface w ater-w ater that rem ains on the earth's

perm it w ater to m ove through quickly.

in-lieu rech arg e-an  indirect m ethod o f recharge 

caused by reducing the am ount o f w ater pum ped 

from  the aquifer.

operational y ie ld -The augm entation o f safe 

yield by the use o f engineering controls (i.e. re- 

12

surface in rivers, stream s, lakes, reservoirs or

oceans.

unsaturated zo n e-th e subsurface zone, usu-

ally
 starting at the land surface and ending at the

w ater table, that includes both w ater and air in

spaces betw een rocks.

L004341




llssociotion of &round Wottr agendes

Contact List of Basin Managers

M ap  B asin N am e M a n a g e m e n t A g en cy C o n tact P erso n  P h o n e N u m b er

1 K ern C ounty B asin K ern C ounty W ater A gency R ick Iger 

661-634-1469

2 T ehachapi/C um m ings B asin 

Tehachapi -C um m ings C ounty

John O tto 

661-822-5504

W ater D istrict

3 V entura C ounty B asins U nited W ater C onservation D istrict D ana W isehart 

805-525-4431

4 San Fernando V alley B asins 

W aterm aster- U pper Los A ngeles

M elvin B levins

213-367-1020

R iver A rea

5 R aym ond B asin 

R aym ond B asin M anagem ent

R onald P alm er 

818-790-4036

B oard

6 M ain San G abriel B asin

M ain San G abriel B asin

C arol W illiam s 

626-815-1300

W aterm aster

7

Los A ngeles C oastal P lain W ater R eplenishm ent D istrict o f

R obb W hitaker 

562-921-5521

B asins S outhern C alifornia

8

O range C ounty C oastal P lain

O range C ounty W ater D istrict W illiam  M ills

714-378-3200

B asin

9 S ix B asins 

T hree V alleys M unicipal W ater

M ario G arcia

909-621-5568

D istrict

10 U pper S anta A na R iver B asins C hino B asin W aterm aster R obert N eufeld 

909-484-3888

11 B unker H ill B asin

San B ernardino V alley W ater

Tom  C row ley 

909-793-2503

C onservation D istrict

12 San Jacinto W atershed B asins E astern M unicipal W ater D istrict B ehrooz M ortazavi 

909-928-3777

13

U pper S anta M argarita R iver

S anta M argarita R iver w aterm aster Jam es Jenks 

760-728-1028

w atershed B asins

14 San D iego C ounty B asins San D iego C ounty w ater A uthority D aniel D iehr 

619-682-4100

15 M ojave R iver B asins M ojave W ater A gency M ark Lund 

760-240-9201

16 H ayfield B asin M etropolitan w ater D istrict S teve A rakaw a 

213-217-6052

17 C adiz V alley B asin M etropolitan w ater D istrict S teve A rakaw a 

213-217-6052

18 C oachella V alley B asin C oachella V alley W ater D istrict Tom  Levy 

760-398-2651

13
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