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STA TE OF CALIFORNIA 

DEPARTMENT OF WATER RESOURCES 

Bulletin No. 7 6 

REPORT TO THE 
CALIFORNIA STA TE LEGISLATURE 

ON THE 

STATEMENT OF CLARIFICATION 
This prefimfnory edition presents a comparison of alterna" 

tive solutions to the Delta problems. This bulletin shows that the 
Single Purpose Delta Water Proiect is the essential minimum 
project for successful operation of the State Water facilities. 
This bulletin also presents, for local consideration, optional modi
fications of the Single Purpose Delta Water Project which would 
provide additional local benefits. 

The eYGluation of project accomplishments, benefit-cost 
ratios, and costs of project services, are intended only to indi
cate the relative meritt of these solutions and should not be 
considered in terms of absolute values. Benefits related to 
recreation are evaluated for comparative purposes. Detailed 
recreation studies, presently in progress, will indicate specific rec
reation benefus. 

Subsequent to local review and public hearings on this 
preliminary edition, a final edition will be prepared setting 
forth an adopted plan. The adopted plan will include, in addi
tion to the essential minimum facilities, those justifiable optional 
modifications requested by local entities. 

DELTA WATER FACILITIES 
AS AN INTEGRAL FEATURE OF 

THE STATE WATER RESOURCES DEVELOPMENT SYSTEM 

EDMUND G. BROWN 
Governor 

December, 1960 

HARVEY 0. BANKS 
Director 
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STATll OP: CAUl'OltNIA 

ltpartmmt of 1Badtr BtBOUmll 
8ACRAllllNTO 

Bmarabl.a -.-.04 G. Brawn, OOn:rnor 
llellbva of the Le«i•latura at the 

lltate of QalifQnda 

GentleMD: 

.&-. ..... ., .. ........ .......__ . ,..,. . .,._, ._.. ........ 

I baYe the bo11ar to tnnmit !lerev.lth a prelia1na17 e4itiOll) ot 
Bl&lletin Ila. 76, •11e1.ta Water l'lle1Ut:1.e1•. nu balleUn ~-· the re
nl.t.a ot :11m1sttaatiana C(!Dducted pat"mmt to the A'bdlire.itel).7 9a1:1111tJ' Ccntrol 
8-rr1n Act• of 1"5 aDA 19'71 Clmpte:r 11+31t, &\at.tea ol 1"5, m4 ~ 20921 

statute• ot l.9571 u ~ 'bJ' Cllaptere J.~ p.4 2038, statute• a:r 1959• 

JIQllatia Ito, 16 preamita t:lndSD&D u4 cClllltbuims ~the tuli
b1llty at alternatin pl.as flllr t.ba Delta t•tllft at tll• State Watei' JlacilltiH 
incluc!.ed 1n t.be l!Urna-Part.er Act •JIPl!'0"4 b,- the el.ectarate m •OYB'ber 8, 196o. 
TlliD :Del.ta -ter tacWtle• -U (1) prartde daq11&t.e wter SllPPll•• tbrvllgbou.t 
tile Del.ta, (2) t.rmapGl't -ter actJ'OH 1!19 Delta Vit.baUt wia.. 1-11 ar 4-teriara
tiOD 1n quallt71 (3) prori.1111 Q.oo4 aD4 11e9Ne CCO':roJ. to Dal.ta illulcl.e1 (i.) 
pran4e ~ fthicul.U' t.ranapo:rtatlcm acceH, Ul4 (5) 111111.ahe ettectl oa 
ai•tlnl recreation tl!Yelopllmlt aa4 enh8nce racrutiai crovth· All ot the 
al.te.nl&tift pl.llD.I vaul4 ac:ccimpllah 'the :ant tvo obJeetiYU1 aD4 tw al.ternat.i'n 
piaDa VOQJ.4 WD UCCJml!Ua the otber obJectlYea. 

l"llrtbar plumirig tar Jlelta wat.ar faalllti•• ahca&lA 111a1ua. caulilltn
tlan ot ~Zit t1Jwl111Da 11114 ~tiOll bJ' fe4eral., at.ate ID4 local S.11tere1b. 
hoilitlH far tl.ao4 act _,... _tzol, fthlcular &ranapartatloa. uc! 1"11creatl011 
-14 Dot :ti&.- to lie caeft:rllcte4 ~· lou1 10.~ agenoiH 4Hlre then 
~ m4 ue ViUiJll; to ll!la.ft 1n ceiotam cost• thereat. !here voul4 'ba aClllll 
ccntucta ot int.nest. 1D aperat:lan ot tbl!• tacilltlH vbich JIUat be :reaolft4 
prior to a 4aab1on llJ' local iate:eat• H&U'llilll tM atet a:r local. Jl&ZUcipatloa . 
'l'o WI ...a., it 1• raccmMlll4e« that a period· ot a few moatbl be allolle4 flllr 10Cal. 
reTiw me! naalllt.iOD ot cli"-ce•, after 'lllllc'b pl&'bllc beari11&• aboul.4 'lie blll.c! 
llJ' • O.Utoml& Water Ccmlu10ll 1114 the ~t. J'oll.avilra the pl'bl.1c 
baariqa1 • final e4itloa ot JllllleUn Ito. 76, inllorporatlag Q1' 11-•llU7 ll04lfica
t:l.tma, ~be pa'blllhe4. 

DOAID OF CONSULTING ENGINEEIS 

Ill'. 1lanq o. BNIP, Director 
~tor water Jle_c .. 
Sac,._to, cau:romia 

DtarMr. Bmnka: 

'Dai• Jlaad of Oaanlting JDgineen vbich - llCti"" ill 1"8 
vu :re---4 1D Allril1 19fjo u4 bu met. fr. t.SM· to ts- Tith J'GIU' 
lli:att. '1'tlllll va haft tollaft4 tbe pnpantlOll or tbl• report aa4 m.. 
-tecl to 1lJll tollowillg eaoll ..-t11tg. 

'Diii llalta llater l'&cilltiea CCID..tltute lllledlld -rb \'ital to 
the tnna:tu o:r nortbem v.ter into Ull!. _.. the Dtl.ta to prortae 
'Water tor 1111e 1D tbe Dsl.ta u4 for export to vater deficient araa 
alma tlle OO&at, iD tJ1e Ban Joaqldll Valla;r u4 to 8oGtbenl California, 
to be f1DellCtld Ull4ar tbe C.Utomia Water Buoorcea Jlrntl.o)mllDt Doa4 
Act. 'De Boal'd ia ot the op1Di.cn tb&t tile .,.... tut.are water nquire,. 
=~ :::c. ail ln4ulltl'ial pirpoce• 1D the Dal.ta ban been ftl7 

'DB ~ is of t11e opiniOll tb&t. the eziglaeerbl& lltwU.ea, 
4ea1$1Ai aa4 eatimatea VII a4qu&te tat the JllllllO .. of tJd.a plNmlng 
l"QOft m4 V9 aqport tbe coDClualODS aa4 :re~tlOAD -11otie4 
tllanin. 

Ve be11eft ttat ti. Chi:ppa Ialand llarr1ar Pro~ect ahoul4 QOt 
ba autborlsed or coutNcte4 DVSna to l t1 MP coet or 11ear~ .,_, atWOD 
vld.cb INbatllntlal])' eacee4a proJeat beaatita. 

'!.'be Dtlta W.ter Pro,1•ct,im:lll41111 lllch eccaoml.c:all7 teairabla 
tloo4 ccmtrol, ...,.... CODtrol, taaqort:atlon aa4 recnaUOll&l teat11n• 
•• -ir be qrec4 apc111 br local n.1ta 'bnatic:luta• vUliq to •'haft la === ~ru:=:s=~~= . .m- net pro3act banetlt1, 
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This bulletin summarizes the engineering and economic 
conclusions and recommendations concerning the feasibility 
of providing salinity control, water supply, flood and seep
age control, transportation facilities, and recreation develop
ment for the Sacramento-San Joaquin Delta, and conserv
ing and making the most beneficial use of a major portion 
of the water resources of the State. Alternative plans for 
accomplishing some or all of these objectives are presented 
and compared to indicate their relative merits and to guide 
the selection of facilities to be constructed. 

Findings presented herein are the result of intensive stud
ies conducted during a five-year period. Previous studies 
and cooperative investigations by various public and private 
agencies and individuals were utilized in development of 
the plans. The cooperation of these individuals and agencies 
is gratefully acknowledged. 

Study procedures and analyses are summarized in six 
supporting office reports, which are available to interested 
agencies and individuals. The subjects and titles of these 
repons arc: 

Salinity Incursion and 'Vater Resources 

Delta Water Requirements 

Channel Hydraulics and Flood Channel Design 
Recreation 

Plans, Designs, and Cost Estimates 
Economic Aspects 

Salinity Control Studies 
The Delta 

Its Geography and Economy 
Its Role in California's Water Development 

Delta Problems 
Salinity Incursion and Water Supplies 
Municipal Water 
Industrial Water 
Agricultural Water 
Water Salvage 
Flood and Seepage Control 
Vehicular T ransponation 
Recreation 
Navigation 

·Planning and Design Concepts 
Chipps Island Barrier Project 
Single Purpose Delta Water Project 
Typical Alternative Delta \Vater Project 
Comprehensive Delta Water Project 
Project Accomplishments 

Delta \Vater Supply 
\Vater Salvage 
Flood and Seepage Control 
Vehicular Transportation 
Recreation 
Fish and 'Vildlif e 
Navigation 

Economic Aspects 
Benefits, Detriments, and Costs 
Allocation of Costs 
Costs of Project Services 
Repayment 

Conclusions and Recommendations 
Advanced Planning, Design, and Operation Studies 
Acknowledgments 

3 



1879w1880, WM. HAM. HALL 

Salinity incursion into the Delta, which 
was recorded in 1841 and 1871, was recog
nized by the early settlers as a potential 
problem to water supplies, and a salt water 
barrier was proposed in the 1860's. State 
Engineer Wm. Ham. Hall subsequently 
studied a barrier in conjunction with flood 
control and concluded that, while a physi
cal barrier could be constructed, the costs 
would exceed the benefits. 

1924w1928, WALKER YOUNG 
INVESTIGATION 

A series of subnormal water supply years 
began in 1917 and various proposals for 
barriers were advanced during the early 
l 920's. In cooperation with the State of 
California and the Sacramento Valley De
velopment Association, the U. S. Bureau of 
Reclamation, under the direction of Walker 
Young, extensively investigated four alter
native barrier sites and concluded that it 
was ". . . physically feasible to construct 
a Salt Water Barrier at any one of the sites 
investigated ... " It was recognized that 
without a barrier, ". . . salinity conditions 
will become more acute unles,, mountain 
storage is provided to be released during 
periods of low river discharge . . . " Eco
nomic an~yses of barriers were not made 
by Mr. Young. 

1929w 1931, BULLETINS NOS. 27 AND 28 

Following investigation of the physical 
feasibility of barriers, the State Division of 
'Yater Resources studied · the phenomena of 
salinity incursion and the economics of bar
riers. In Bulletin No. 27, "Variation and 
Control of Salinity in Sacramento-San Joa
quin Delta and Upper San Francisco Bay," 
it was concluded that ". . . invasion of 
salinity . . . as far as the lower end of the 
. . . Delta is a natural phenomenon which, 
in varying degree, has occurred each year 
as far back as historical records reveal." It 
was also concluded that the Delta could be 
protected from saline invasion and be as
sured of ample and dependable water sup
plies if mountain storage were utilized to 
provide a controlled rate of outflow from 
the Delta. 

In Bulletin No. 28, 0 Economic Aspects 
of a Salt Water Barrier," it was concluded 
that it was not economically justifiable to 
consttuct a' barrier. With conditions of 
upstream water use at that time, it was con
cluded that the most economical solution 
to salinity incursion and provision of ade
quate water supplies in the Delta could be 
achieved by constructing upstream storage 
and controlling rates of outflow during pe
riods of insufficient natural outflow. 

1953, ABSHIRE-KELLY SALINITY 
CONTROL BARRIER ACT 

Shasta Reservoir on the Sacramento 
River was constructed and began operation 
in 1944 for salinity control and other pur
poses. Expanding water requirements in the 
Central Valley and San Francisco Bav area 
stimulated reconsideration of barrier. plans 
for water conservation and related pur
poses. Seven alternative plans for barriers 
in the Bay and Delta system were investi
gated by a Board of Consultants and the 
State Division of Water Resources for the 
California \Yater Project Authority. The 
Board of Consultants concluded that bar
riers in the San Francisco Bay system would 
not be functionally feasible due to the 
uncertainty of the quality of water in a bar
rier pool. It was recommended by the Divi
sion of \Vater Resources that "Further con
sideration be given only to . . . barriers 
. . . at or upstream from the Chipps Is
land site" at the outlet of the Delta. 

1955, ABSHIRE-KELLY SALINITY 
CONTROL BARRIER ACT 

Additional legislation specified study of 
a system of works in the Delta, referred to 
as the Junction Point Barrier Plan, and the 
Chipps Island Barrier Plan. The principal 
purposes of these studies were to develop 
complete plans for water supply in the San 
Francisco Bay area and to provide salinity 
control and urgently needed flood protec
tion in the Delta. 



OHAPTB'& 1434 

2'~ ~i. of tlae Blllf• of CaU/O'l'N do MMl u follotOI: 

SBO'l'ION 1. There is hereb7 appropriated to the Water 
17ojeet Authoritf the sum of one hundred thouand clollara 
($100,000), pa1able from the Flood Control Fund of 1948, 
to initiate the further investigation and atady of the Junction 
Point Barrier and Chipps lal&nd Barrier and appurtenant f&. 
cilitiea,. aa such barriers and facilitiea are deacribed in the 
report of the Water Project Authori~ to the Legialature 
entitled "Feasibility of COD1truct.ion by the State af Barrien 
in the San Franciaco Bay System,'• dated Karch, 1955, for the 
purposes of developing complete plana of the meaD& of aceom· 
.plishing delivery of fresh water to the Ban Francisco Bay 
area, including the Counties of Solano, Sonoma, Napa, Marin, 
Co:q.tra Costa, Alameda, Santa Clara, San Beaito, and San 
Mateo, and the City and Oounty of San Francisco, providing 
urgently needed ftood protection to' agricultural Janda in the 
Sacramento-San Joaquin Delta, eonducting subsnrface uplor. 
ation work in the , delta and designing facilities appurtenant 
to the cross-delta aqueduct, obtaining more ~plete informa
tion on the hydrology of the delta, and studying integration 
of the proposed project in the California Water l»Jan. 

SIO. 2. The Water Project Authority may contra.et with 
such other public agencies, federal, state, or local, aa it deema 
neoeiis&r7 for the rendition and affording of . suoh aenices, 
1acilities, studies, and reports to the Water Project Authority 
as will best assist it to any out this act. The Water Project 
Authority may also employ, by contract or othenriae, nch 
private coDSlllting engineering and otbel' techniFal services u 
it deems necessary for the rendition and ~Ming of such 
aenieea, facilities, studiell, and reports aa will best aaailt it to 
carry out this act. 

SllO. 3. It is the intent of the Legjalature that in conduct
ing the stildy cd investigation the Water Proj• Authoritr 
8hall confer and uchange information with and shall &eU the 
parmipation of' the United States N'avy, the United States :Bu. 
rttau of Keclamation, the United States Corps ot Encmeera 
and the local J)ort diatricta to the utent possible. 

8so. 4.. The Water Project Authority shall report to the 
Legialature the result of ita stud)' and investigation not later 
tha:O. Karch 30, 195'1. 

8JDO. 5. This act shall be know.n and may be cited u the 
Abshire-Kelly Salinity Control Barrier Act of 1955, 

Smo. 6. Thill act is an urgency measure neceaary for the 
immediate preservation of the public peaee, health or safety 
:within the meanllig of Articl& IV of the Oonatitution and 
shall go into immediate effect. The facte eollltituting saeh 
neceesitr are: 

The areas adjacent to. the San Franaiaco Bay urgently need 
an adequate supply of frelh water for domestic and indUltrial 
uses. It' is esamtial to the public health, safet7 and welfare 
that a study of ulinity control harrlen aa a meam of aeewmg 
such a supply of fresh water, be undertaken wit.bout dela;r. 

A four-year investigation was contem
plated, and an interim repon, Bulletin No. 
60, "Salinity Control Barrier Investigation", 
was published in March 19 5 7, by the De
partment of Water Resources. This report 
outlined a water plan for the San Francisco 
Bay area, and recommended that the North 
Bay Aqueduct be authorized for construc
tion. The North Bay Aqueduct was author
ized by the Legislature in 1957. The rcpon 
also compared the Biemond Plan, a system 
of works in the Delta, with the Chipps 
Island Barrier Plan, and recommended that 
further study be limited to the Biemond 
Plan. 

1957, ABSHIRE-KELLY SALINITY 
CONTROL BARRIER ACT 

The Legislature concurred in limiting 
further study to the Biemond Plan and 
stressed the need for improving the quality 
of water in the Delta and making the most 
beneficial use of the water resources of the 
State. A report on the further studies was 
scheduled for release by March 30, 1959. 

CH.APTER 2092 

"" ad relahng fo bamen for •4'mii11 tmd flood OOt&trol 
purpoiu. 

cAs>Pro~~°!rJ:J'-1:1:·1\~1:;,~·"' with 

Tb people of th• Slate of CaUfonria do llftCIOI tU fo'IUnlJ1: 

SIOTION l. The Department of Water Reaourcea may limit 
itl atudiea of salinity control barrien to the Biemond Pian 
aa described in Bulletin No. 60 of the Department of Water 
'Beeonroea entitled "Salinity Control Barrier Investigation," 
dated March, 1951, subject to auch moditlcations thereof u the 
department JD&1 adopt, ll&id ltudiea being for the purposes of 
dneloping complete plans of the meana of accompliahing de· 
livery of. lreah. water to the Counties of Solano, Sonoma, Napa 

~·--------------------------------~ ·-

and Marin, providing urgently needed flood protection to agri. 
cultural lands in the Sacramento-San Joaquin Delta, &e· 
complishing salinity control, improving the quali~ of woter 
exported from. the delta to the San Francisco Bay uea, San 
Joaquin Valley, and southern portions of California, making 
the most beneficial \11111 of the water i·eaourees of the State, 
and studying integration of the proposed project in The Cali
foQlia Water Plan. 

Sso. 2. The department may contract with such other 
public agenciesi federal, state or local, aa it deems necessary 
for the rendition and _affording of snch services, facilitiea, 
studies, and report.a to the department as will best assist it to 
carry out this act. 

Sm 3. It is the intent of the Legislature that in eondnet
ing . the study and investigation the department shall confer 
and exchange information with and ahall seek the partfoipa. 
tion of the United States Navy, the United States Bureau of 
Reclamation, the United States Col'pll of Engineers, and the 
local port districts to the ment possible. . 

S1to. 4. The department shall submit a report t.o the Legis
lature statb:ii the result of its study and investigation not 
later than March 30, 1959. 

Szo. 5. This act shall be known and may be cited 11!1 the 
"Abahire-Xally Salinity Control Barrier Aet of 1967." 

1959, ADDITIONAL LEGISLATION 

The potential expansion of water require
ments . of the urban and industrial complex 
in the western Delta area, and greater up
stream water use with resultant depletion 
of inflow to and outflow from the Delta, 
indicated need for more concentrated study 
of the water requirements and supplies of 
the Delta. Legislation was enacted in 1959 
to undertake studies of the type and extent 
of future water requirements of lands which 
can be served from present channels in the 
western Delta, effects of upstream water 
uses on Delta supplies, plans for water serv
ice and costs thereof, and economic a11d 
.financial feasibility of the plans. Additional 
legislation authorized studies of the most 
economical and efficient procedures of con
structing levees for flood control. 

s 



CHAPTER 1765 

Tit~ p~ls of 111.s Slats of Calif orma do macl cu follow: 

SBCTloN L The Department of Water Resources shall in· 
vestigate the water suppliefl for the Saoi'B.menw-San Joaquin 
Delta: The investiglltion shall include, among other things: 
(1) the type and extent of the future water reqwremenbs 
of lands which can be served from present channels in the 
wostem Delta;· (2) the extent and nature of ef!ect.s of up
stream water developments on water supply available to aucb 
lands; (3) the development of plans for water service to aueh 
lands and eetim.IRes of costs thereof; aud (4) economic and 
ftnancial analyses .of such plans. In carrying out the investiga
tion, the department shall aeek the co-operation and 8S8i.stanoe 
of the OOWltiflB and other local agencies and entit.ies in the 
Sacramento-Ban Joaquin Delta and of the United States; may 
enter into aontraota with such entities to aasist it in carrying 
out the p11rposea of such inveiiti.gation, and shall consult with 
and keep appropriate legislative cciumrltteca informed of the 
progress of this work. 

SBO. 2. Thei-e ia appropriated from the California Water 
Fund to the Department of Water Resources the llUDl of tw11. 
hWldred thO\lSaDd dollars ($200,000) to be upended for the 
purposes of this aot. 

SBo. 3. Section 4.6 is added to the Abshire-Kelly Salinity 
Control Barrier Aet bf 1957 (Chapter 2092, Statutes of 1957), 
to read: 

SeC. 4.5. AH a part of the studies being performed here
under and to. obtain mch information as may be required to 
implement the plan included in the report referred to iu Sec
tion 4, \he department DIA)' condu.ct studies and investiga
tions to determine the most· eeonomical and efficient type AD.cl 
methods and procedures of construction to provide an ade
quate levee 8)'Btem in the Delta. 

SBo. 4. !l'here is hereby appropriated to the Department 
of Water .Besourcea from the California W!lter Fund the 
sum of two hundred thirt;v thoUBUld dollara ($230.000), of 
whicli one hundred eight)' tli.omaiid clollars ($18<>,000), may 
be upended for the studies and inveatigationa authorized by 
Section 3 hereof, and fifty thol18&Dd dollara ($50,000) may 
be ezpended for sach remedial work as may be neceaury in 
connection with levee teats being performed aa a part of the 
atudiea and inveatigatiop.a authorised by Section 3 ·hereof. 

Intensive studies were made of the future 
economic growth of lands which can be 
served from channels in the western Delta. 
Particular attention was given to the future 
municipal and industrial water needs in the 
area and the future water supplies available 
in the Delta. Due to the expanded scope of 
the studies, the repon was delayed. 

CHAPTER 2038 

An act to ammd 8.cfion 4 of CAap'w IOU, Stat.tu of 196'1, 
r~ to~ for~ Clnd ~ ootdrol pvrpo1u. 

file J>eople of Cite Blatt of California do eMCf as fQ&lotos: 

Bsa.ncm l. Section 4 of Chapter 2092, Statntes of 1957, 
u amended to read: 

Bee. 4. The department malJ:wbmit a report to the Legil
latare stating the result of itil study and inftltiption not 
later than Jan1181'1 2, 1961. 

The unique character of the water sup~ 
ply problems of the Delta was recognized 
by the State Legislature when it amended 
the California Water Code in 1959 to in
clude general policy regarding the Delta. 
This legislation calls for provision of salin
ity control and adequate water supplies in 
the Delta and states that water to which the 
users within the Delta are entitled should 
not be exported. The policy in this act is 
basic to the planning and operation of all 
works in the Delta or diversions therefrom. 

ClUPTJIB 1'166 

At1 ..,, to add Pan 4.6 (COM~ cd BIOlioft ""'°' to 
Diuiriota 6 of IA. lVaflf' Ootlf, nlofittg to~ of~ 
toal1r Mto, Gad edraoHou O..eof f<W ~ frtM, t1u 
Bact,.,.fo-BM IOO/J.flM& Dllfa. 

1~~J'J:t!"J.~1il'ftilr'4 with 

Tit• ,,_,,i. of Ile Stal• of Califoniio do tnGOf °'follow: 

8llO'l'IO!f L Part 4.6 (commencing at Section 12200) ia 
added to Division 8 of the Water Code, to read: 

PART U. 8.A.CllU.HBNTO-SAN JOA.QUIN DBLTA. 

Omrna L Gaau. PoLtOT 

12BOO. The Leplature hereby hda that the water prob-
181118 of the Saeramento.san Joaquin Delta are unique within 
the State; the Baaramento and Ban Joaquin RiTen join. at 
the Baenmento-Ban Jaequin. Delta to d.ilaharp their fresh 
water Iowa into 8Wnn, Ban Pablo mid Ban Francliaap B&11 
and thaee into tbe Paci1lc Ooean; the mergbzg of fnab 
water with aaliDll ~ water1 and drainage waten and the 
withdrawal o! frellh water for bmeflclal uaea csreaiea an acme 
problem of llllini\7 intruion into the vut network of olwme1I 

and lloughll of the Delta; the State Water Relourcm Develop. 
ment System hu u one of ita objectift8 the tranaler of wa
ters from water-anrplua areaa in. the Bacn.mento Valley and 
the north oouta1 area to water-deficient areu to the aouth and 
west of the Sacramento-San Joaquin Delta via the Delta; water 
nrphla to the needs of the areas in which it originate. ii 
gathered in the Delta and thereby provides a common source of 
fresh water aupply for water-deficient areas. It is, therefore; 
hereby declared that a general law ca.Dllot be made applicable 
to said Delta and that the enactment of thia law is necessary 
for the protection, conanation, denlopment, control and uae of the waters in the Delta for the public good. 

12201. The Legi.llature bda that the maintenance of an 
adaquate water supply in the Delta adlcient to maintain and 
expand agriculture, indutry, urban, and recreational develop
ment in t.he Delta area u set forth in Section 12220 Chapter 
2, of this part, and to provide a common source' of frah 
water for uport to areas of water ddeiency is necearary to 
the peace, health, 18.ftey and welfare ol the people ot · the 
State, except that delivery of au.eh watelt lba1l be subject to 
the provisions of Seetion 10506 and Sections 114.GO to 11463, 
in.aluaive, of this code. 

12200. Among the lunptiou to be provided by the State 
Water Besourcea Development System, in coordination with 
the activiti!s of the United States in providing salinit,' control 
for the Delta throqh operation of the Federal Central Valley 
Project, lhall be the provision of salinity control and an ade
quate water suppJ,- for the Wl8l'S of water in the Bauammto
San J «*quin Delta. If it is determined to be in. the public 
interest to provide a anbetitute water supply to the 11eer& 
in. said Delta in. lieu of that wliich would be provided u a 
result of aalinit)r control no added :6naneial lnirden lhall be 
placed upon Aid Delta nter Ul8r9 aole\r by 'Virtue of such 
nbatitution.. Delivel'1' of said llUbstitate water supply shall 
be aubjeet to the provisiona of Section 10506 and Sections 
11460 to 11"3, inalusive, of this code. 

12208. It is hereby deela.red to be the -policy of the State 
that no penon, corporation or public or private agency ot the 
State or the United States ehould cmert waw from the chan
nels of the Bacram~to-San Joaquin Delta to which the llBe!'S 
within said Delta are entitled. 

122°'. In determiniJig the availability of water for export 
from the Sacramento-Ban Joaquin Delta no. water shall be ex
ported which II neeeaar;y to meet t.he requlrem.en1B of Sectiop 
12202 and 12203 of this chapter. 
· 12205. It :ia the policy of the State that the operation and 
manapment of releuea from atorage into the Sacramento-San 
Joaquin Delta of water for 1188 outside the area in which noh 
water originate& shall be integrated to the maDmlDD extent 
poaib1e in order to permit the ful1lllment of the objectives of 
thia part. 

This legislation also described the area of 
the Delta to which the general policy ap
plies. The boundary of the Delta, as de
scribed in Section 12220 of the Water 
Code, is indicated on the facing map. The 
area considered in the intensive studies of 
water requirements and supplies is described 
as the W estem Delta Study Area. 
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The Delta, located at the confluence of the Sacramento and San 
Joaquin Rivers system, is a unique feature of the California land
scape. The Delta encompasses some 7 3 8,000 acres, interlaced with 
700 miles of meandering waterways covering 50,000 acres. About 
415,000 acres of land, referred to as Delta Lowlands, lie between 
elevations of 5 feet above and 20 feet below sea level. This area 
is composed of peat, organic sediments, and alluvium, and is 
protected from flood water and high tides by man-made levees. 
The extensive waterways afford opponunity for shipping and 
provide a wonderland for boating and water sports. These same 
waterways must safely discharge flood waters of the Central 
Valley. 

The fortunate combination of fertile soils, convenient water 
supplies, and shallow-draft shipping to central California markets 
led to development of an intensified agricultural economy in the 
Delta. Initial rc~ation of the marshlands began slowly in the 
1 SSO's, but rapidly expanded after · state assistance was provided 
by a swampland act in 1861. By 1930, all but minor areas of the 
swamplands had been leveed and were in production. 

The Delta has historically been noted for its asparagus, pota
toes, celery, and varied truck crops. Recently, greater emphasis 
has been placed on field com, milo, grain, and hay, although the 
Delta still produces most of the nation's canned asparagus. The 
Delta's agricultural economy for many years was dependent 
upon repulsion of ocean salinity by fresh water outflow, which 
fluctuated widely, but during the past sixteen years has been 
protected largely by releases from upstream reservoirs of the 
Federal Central Valley Project during summer months. 



Several towns and cities arc located in the upland areas and 
an industrial complex is expanding in the western part of the 
Delta. Early industrial development centered around food and 
kindred products, steel production, fibreboard, lumber, and ship
building activity. Large water-using industries, such as steel, 
paper products, and chemicals, have developed in the western 
area where water, rail, and highway transportation, coupled with 
water supplies, has stimulated growth. The manufacturing em
ployment in this area was about I 0,000 people in 1960. 
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A deep-draft ship channel serving commercial and military 
installations terminates at Stockton, and another is being con
structed to Sacramento. Water-home shipments in the Delta 
amounted to about 6,000,000 tons annually in recent years. 

The Delta encompasses one of California's most imponant 
high quality natural gas fields. Since 1941 the field has produced 
about 300,000,000 cubic feet of methane gas for use in the San 
Francisco Bay area. 

With the growing significance of recreation, the Delta has 
blossomed into a major recreation area at the doorsteps of metro
politan development in the San Francisco Bay area, Sacramento, 
and Stockton. In 1960, nearly 2,800,000 recreation-days were en
joyed in this boating wonderland. 
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In 1959, the State Legislature enacted the California Water 
Resources Development Bond Act to finance construction of the 
State Water Resources Development System. The bond act was 
approved by the California electorate in November 1960. The 
State Water Facilities, the initial features of this system, will 
complement continuing local and federal water development 
progr~ and include the very necessary works in the Delta. 

One of the principal objectives of the State Water Resources 
Development System is to conserve water in areas of surplus in 
the north and to transport water to areas of deficiency to the 
south and west. The Delta is important in achieving this objec
tive, since it receives all of the surplus flows of Central Valley 
rivers draining to the ocean during winter and spring months and 
is the last location where water not needed in the Delta or up
stream therefrom can conveniently be controlled and diverted 
to beneficial use. Surplus water from the northern portion of the 
Central Valley and north coastal rivers will be conveyed by the 
natural river system to the Delta, where it must be transferred 
through Delta channels to export pumping plants without undue 
loss or · deterioration in quality. Aqueducts will convey the water 
from the Delta to off-stream storage and use in areas of defi
ciency to the south and west. 

In addition to being an important link in the interbasin trans
fer of water, the Delta is a significant segment of California's 
economy, and its agricultural, municipal, and industrial water 
supply problems, and flood control and related problems, must 
be remedied. A multipurpose system of Delta water facilities, 
which will comprise one portion of the State Water Resources 
Development System, is the most economical means of transfer
ring water and solving Delta problems. 

SAN l&UTO COUNTY AND PAJARO VALLEY AREA 

SAN JOAQUIN VAllEY AREA 

CENTRAL COASTAL AREA 

COASTAL SAN DIEGO AREA 

WHITEWATER-COACHEUA AREA 

\ 

·I 



Full demands on the State Water Resources Development sys
tem can be met until about 1981 from surplus water in and tribu
tary to the Delta with regulation by the proposed Oroville and 
San Luis Reservoirs. However, upstream depletions will reduce 
the available surplus supplies and water will have to be imported 
from north coastal sources after that year. It is anticipated that 
coordinated ope.ration of the State Water Resources Develop
ment System and the F edcral Central Valley Project will afford 
a limited increase in usable surplus Delta supplies beginning in 
1981. ~ indicated in the chart, upstream depletions will con
tinue to decrease the available surplus suppJics. 

The coordinated use of surplus water in and tributary to the 
Delta and of regulated or imported supplements to this supply, 
as required, is referred to as the Delta Pooling Concept. Under 
this concept of operation the State will ensure a continued sup
ply of water adequate in quantity and quality to meet the needs 
of export water users. Advantage will be taken of surplus water 
available in the Delta, and as the demand for water increases 
and the available surplus supply is reduced by further upstream 
uses, the State will asmme the respoDS1bility of guaranteeing a 
firm supply of water, which will be accomplished by construc
tion of additional storage facilities and import works. At the 
same time, the water needs of ·the Delta will be fully met. 
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Salinity incursion into the Delta results from the flooding a11d 
ebbing of ocean tides through the San Francisco Bay and Delta 
system during periods when the fresh water outflow from the 
Delta is insufficient to repel the saline water. The natural fresh 
water outflow from the Central Valley was historically inade
quate to repel salinity during summer months of some years. 
The first known record of salinity encroachment into the Delta 
was reponed by Cmdr. Ringgold, U.S. Navy, in August 1841, 
whose party found the water at the site of the present city of 
Antioch very brQckish and unfit for drinking. Since that time,_ 
and particularly after the tum of the century, with expanding 
upstream water use salinity incursion has become an increasingly 
greater problem in Delta water supplies. The maximum recorded 
extent of salinity incursion happened in 19 31, when ocean salts 
reached Stockton. Since 1944 extensive incursion has been re
pulsed much of the time by fresh water releases from Central 
Valley Project storage in Shasta and Folsom Reservoirs. Without 
such releases, saline water would have spread through about 90 
percent of the Delta channels in 1955 and 1959. Although up
stream uses might not have reached present levels in the absence 
of the Central Valley Project, salinity problems would still have 
been very serious during most years . 

Funher increase in water use in areas tributary to the Delta 
will worsen the salinity incursion problem and complicate the 
already complex water righu situation. To maintain and expand 
the economy of the Delta, it will be necessary to provide an 
adequate supply of good quality water and protect the lands from 
the effects of salinity incursion. In 1959 the State Legislature 
directed that water shall not be diverted from the Delta for use 
elsewhere unless adequate supplies for the Delta are first provided. 



The natural availability of good quality water in the Delta 
is directly related to the amount of surplus water which flows 
to the ocean. The graph to the right indicates the historic and 
projected availability of water in the San Joaquin River at Anti
och containing less than 350 and 1,000 parts chlorides per million 
pans water, under long-term average runoff and 'Without specific 
releases for salinity control. It may be noted that even under 
natural conditions, before any significant upstream water develop
ments, there was a deficiency of water supplies within the speci
fied quality limits. It is anticipated that, without salinity control 
releases, upstream depletions by the year 2020 will have reduced 
the availability of water c~ntaining less than 1,000 ppm chlorides 
by about 60 percent, andt that exports will have caused an addi
tional 30 percent reduction. 
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The magnitude of the past and anticipated future uses of water 
in areas tributary to the Delta, except the Tulare Lake Basin, 
is indicated in the diagram to the left. It may be noted that, while 
the present upstream use accounts for reduction of natural inflow 
to the Delta by almost 2 S percent, upstream development dur
ing the next 60 years will deplete the inflow by an additional 
20 percent. By that date about 22 percent of the natural water 
supply reaching the Delta will be exported to areas of deficiency 
by local, state, and federal projects. In addition, economical devel
opment of water supplies will necessitate . importation of about 
S,000,000 acre-feet of water seasonally to the Delta from north 
coastal streams for transfer to areas of deficiency. 
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Municipalities in the surrounding upland areas of the Delta, 
except in the western portion, obtain their water supplies from 
surface or underground sources which are, or will be with further 
development, adequate to meet their needs. In ihe western Delta, 
the principal municipalities rely on supplies from the Contra 
Costa Canal which are diverted from Delta channek. The main 
problem relates to quality of the water. At the present time, the 
mineral quality of the supplies deteriorates during some summer 
and fall months below standards established by the U. S. Public 
Health Service. This results from . incursion of ocean salts, com
bined with industrial wastes and poor quality return water from 
the Central Valley. Assurance of good quality supplies in ade
quate quantities to meet present requirements and anticipated 
future growth is one of the most pressing problems in the Delta. 

Estimates of future municipal water requirements in the west
ern Delta area were based on projected population and per capita 
use. Population projections were founded on national, state, · and 
rcgiOnal forecasts for moderately high economical conditions. 
Although these conditions result in forecasts which may exceed 
an anticipated "most probable" projection by about ten percent, 
it is believed that this approach will assure adequate consideration 
of Delta water requirements in plans for diversion of surplus 
water from the Delta. 

Projected estimates of per capita water uses reflect anticipated 
increases due to greater emphasis on water-using appliances in 
homes, additional lawns and landscaping, and the general trend 
toward higher standards of living. An average municipal water 
use of about 140 gallons per capita per day at this time reflects 
the climatic and economic conditions of the area. It is anticipated 
that the average use in low density residential areas will increase 
to about 200 gallons per capita per day by 2020. The estimated 
total annual municipal water requirement in the western Delta 
area indicates about a fifteenfold increase by 2020. 
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Area I 1960 I 1980 I 2000 I 2020 
W cstem Delta Study Area 

Conua Costa Co---------···-- 9.6 26.8 62.7 116.4 
Solano Co. --·· ---- 0.7 1.4 10.0 35.4 

Portion of Western Delta Study 
Area Within the Delta 

Contra Costa <A-------··----· 8.6 22.6 S2.0 71.4 
Solano Co. __ - o.o 0.0 0.4 2J' 
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