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Letters.... :

COMUND . aROWH

MAAYEY O mAMKe Gl 4npages serLy TO
Suscres » o ol (YT
Wiesear s an

STATEOE CRNirontiA BOARD OF CONSULTING ENGINEERS

Bepurtment of Water Besources s |

SACRAMENTO
December 30, 1960 :
Mr. Aarvey O. Banks, Director
Department of Water Resources
Hoooreble Edmund G. Brovn, Covercor Sacrencolo fCalifornle
e i e ;

This Board of Consulting Engineers wvhich was active in 1958 |
vas reconvened in April, 1960 and has met from time to time vith your ]
staff. Thus Ve have folloved the preparation of this report and have |
comsented to you following each meeting.

Gentlemen:

I bave the honor to tranemit herevith a preliminary editiocn of
Bulletin Na. 76, "Delts Water Pacilities”., This dulletin swmarizes the re-~
sulte of investigationa conducted pursuant to the Abshire-Kelly Salinity Cootrol
Barrier Acte of 1955 and 1957, Chapter 143l, Statutes of 1955, and Chapter 2092,
Statutes of 1957, as amended by Chapters 1765 and 2038, Statutes of 1959,

The D=lta Water Pacilities conetitute aeeded works vital to |
the transfer of northero vater into and acroas the Delta to provide |
vater for use in tbe Delta and for export to vater deficient areas |
along the Coast, in the San Joaquin Valley and to Southera California,
to be financed under the California Water Resources Development Bond
Act. The Board 1o of the opinion that tbe gross future vater require-
mente for wunicipal and {ndustrial purposes in the Delta have been very |
1iberally estimated. 1

Bulletin la, 76 precents findings and conclusions regarding the feasi-
bility of slterpative plans for the Delta feature of the State Water Facilities
included in the Burns-Porter Act approved by the electorate on November 8, 1960.
The Delta vater facilities wvould (1) provide adequate wvater aupplies throughout
tbe Delta, (2) transport vater acrase the Delta without undue loss or deteriora-
tion ip quality, (3) provide flood and seepage control to Delta islands, (L)
provide improved vehicular transportation access, and (5) minimjze effects on
existing recreation developpent and enhance recreation growth, All of the
alternative plans vould accozplish the first tvo objectives, and two alternative
plana would also accamplish the ather objectives.

The Board {s of the opinion that the engineering studies,
designe and estimates are adequate for the purpose of this planning
report and ve support the conclusions and recommendationa embodied
therein.

We belfeve that the Chipps Island Barrier Project should oat "

Further planning for Delta vater facilitico ehould include considera-
he authorized or constructed oving to its high cost of nearly $200 million
tion of Jjoint financing and construction by federal, state and local intereats. vhich substantially exceeds project benefits.,

Pacilities for flond and seepage control, vehicular transportation and recreation |
would not bave to be constructed unless local governmental agencies desire these The D:lta Water Project, Including euch econoalc el able

vorks and are willing to share in certain costs thereof, There vould he some
conflicts of interest in operation of these facilities vhich must be resolved ::ood cgntml, ;"P‘BE °°’1';:zi'[’:m'§°n;:“‘m :nd :_:S:’“:“‘Jh:““""’ {
prior to a decision by local interests regarding the extent of local participation. coel:iyvofu:e::t :{l“v:{er il “:n:“; :x" nnn]g)mgegt ;M;‘"

. ’
To this end, it 18 recomrended that a period of & few months he alloved for local and! shotld betconatraataatucacs tlhemeson‘l A A

reviev and resoluticn of differeoces, after vhich public hearinge sbould be held |
by the California Water Comission and the department, Following the publie 1
hearinge, & final edition of Bulletin No. 76, incorporating any necessary modifica-
ticns, should be published.

Respectfully submitted,

B o) 2 PR

Very truly yours t |
Qz—‘? @ ﬁ“ . A. Einatein |
HARVEY

0. ]
. BANKS |
Director {
é 3 552 E . -
8
4 Lineley Samuel B, Morria, Chairman

ey —_ =




This bulleun summarizes the engineering and cconomic
conclusions and recommendations concerning the feasibility
of providing salinity control, water supply, flood and scep-
age control, transportation facilities, and recreation develup-
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 arc 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-
jes conducted during a hve-vear period. Previous studics
and cooperative investigations by various public and private
agencies and individuals were utilized in development of
the plans. The cooperation of these individuals and ageneics
is gratefully acknowledged.

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

Salinity Incursion and VWater Resources

Delta Water Requircments

Channel Hydraulics and Flood Channel Design
Recreation :

Plans, Designs, and Cost Estimatcs

Economic Aspects
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Salinity Control Studies
The Delta

[ts Geography and Economy

Its Role in California’s \Vater Development
Delta Problems

Salinity' Incursion and Water Supplies

Municipal Water

Industrial VWater

Agricultural Water

Water Salvage

Flood and Scepage Control

Vchicular Transportation

Recreation

Navigation
Planning and Design Concepts
Chipps Island Barrier Project
Single Purpose Delta Water Project
Typical Alternative Delta Water Project
Comprehensive Delta Warter Project
Project Accomplishments

Delta Water Supply

Warter Salvage

Flood and Scepage Control

\'chicular Transportation

Recreation

Fish and \Wildlife

Navigation
IZconomic Aspects

Benehits, Detriments, and Costs

Allocation of Costs

Costs of Project Services

Repavment
Conclustons and Recommendations
Advanced Planning, Design. and Opceraton Studics
Acknowledgments



1879-1880, WM. HAM. HALL

Salinity incursion into the Delta, which
was recorded in 1841 and 1871, was recog-
nized by the carly scttlers as a potential
problem to water supplies, and a salt water
barrier was proposed in the 1860's. State
Engincer Wm. Ham. Hall subscquently
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.

1924-1928, WALKER YOUNG
INVESTIGATION

A scries of subnormal water supply yecars
began in 1917 and various proposals for
barriers were advanced during the carly
1920%s. In coopcration with the State of
California and the Sacramento Valley De-
velopment Association, the U. S. Bureau of
Reclamation, under the direcrion 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 unless mountain
storage is provided to be released during
periods of low river discharge . . ." Eco-
nomic analyses of barriers were not made
by Mr. Young.

1929-1931, BULLETINS NOS. 27 AND 28

Following investigation of the physical
feasibility: of barricrs, the State Division of
Warter Resources studied the phenomena of
salinity incursion and the economics of bar-
riers. In Bulletin No. 27, “Nariaonon 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 cach 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, “Economic Aspects
of a Salt Water Barrier,” it was concluded
that it was not cconomically justifiable to
construct a barricr. With conditions of
upstream water usc at that time, it was con-
cluded that the most economical solution
to salinity incursion and provision of ade-
quate water supplics in the Delta could be
achieved by constructing upstrcam storage
and controlling rates of outflow during pe-
riods of insufficient natural outflow.
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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 Bay arca
stimulated reconsideration of barricr plans
for water conservation and related pur-
poses. Scven alternative plans for barriers
in the Bay and Delra system were investi-
gated by a Board of Consultants and the
State Division of Water Resources for the
California Water Project Authority. The
Board of Consultants concluded that bar-
ricrs in the San Francisco Bay system would
not be functionally feasible due to the
uncertainty of the quality of water in a bar-
ricr pool. It was recommended by the Divi-
sion of Water Resources that “FFurther con-
sideration be given only to . . . barriers

. . at ot upstrcam 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 1n the San
IFrancisco Bay arca and to provide salinity
control and urgently needed flood protee-
tion in the Dele.




[
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CHAPTER 1434

An act to provide for o study of the junction point barrier
and oppurtenant facilities, the Abshire-Kelly Salinity Con-
trol Barmer Act of 1955, relating fo barriers for salinity
ond flood control purposes, declaring the urgency thereof,
to taks effect ymmediately.

(Approved by Governar Jupe 27, 1955, Filed with
Secretary of State June 25, 1355.)

The people of the State of California do enact as follows:

Secrion 1. There is herehy appropriated to the Water
Project Autharity the sum of one hundred thousand dollars
(£100,000), payahle from the Flood Control Fund of 1946,
1o initiate the further investigation and study of the Junetion
Point Barrier and Chipps Island Barrier and appurtenant fa-
cilities, as such barriers and facilities are described in the
report of the Water Project Authority to the Legislature
entitled ** Feasibility of Construction by the State of Barriers
in the San Francisco Bay System,’’ dated March, 1955, for the
purposes of developing complete plans of the means of accom-
plishing delivery of fresh water to the San Francisco Bay
area. including the Counties of Solano, Sonoma, Napa, Marin,
Contra Costa, Alameda, Santa Clara. San Benito, and San
Mateo, and the City and County of San Francisco, providing
urcently needed flood protection to' agricultural lands in the
Sacramento-San Joaquin Delta. conducting subsurface explor-
Ation work in the delta and designing facilities appurtenant
to the cross-delta aqueduct, obtaining more complete informa-
tion on the hydrology of the delta, and studying integration
of the proposed project in the California Water Plan.

Sec. 2. The Water Project Authority may contract with
such other public agencies, federal, state, or local, as it deems
necessary for the rendition and affording of such services,
facilities, studies, and reports to the Water Project Autharity
as will best assist it to carry out this act. The Water Project
Authority may also employ, by contract or otherwise, such
private consulting engineering and other technigal services as
it deems necessary for the rendition and affording of such
services, facilities, studies, and reports as will best assist it to
carry out this act.

Sec. 3. Tt is the intent of the Legislature that in conduet-
ing the study and investigation the Water Project Authority
shall confer and exchange information with and shall seek the
participation of the Unired States Navy, the United States Bu-
reat of Reclamation, the United States Corps of Engineers
and the local port districts to the extent possible.

Sec. 4. The Water Project Authority shall report to the
Legislature the result of its study and investigation not later
than March 30, 1957.

Sec. 5. This act shall be known and may be cited as the
Abshire-Eelly Salinity Control Barrier Act of 1955.

Sec. 6. This act is an nrgency measure necessary for the
immediate preservation of the puhlic peace, health or safety
within the meaning of Article IV of the Constitution and
shall go into immediate effect. The facts constituting snch
necessity are:

The areas adjacent to the San Francisco Bay nrgently need
an adequate supply of fresh water for domestic and industrial
nses. It is essential to the public health, safety and welfare
that a study of salinity control barriers as a means of securing
such a supply of fresh water, be undertaken without delay.

A four-yvear investigation was contem-
plated, and an interim report, Bulletin No.
60, “Salinity Control Barrier Investigation”,
was published in March 1957, 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 report
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 smudy 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.

CHAPTER 2092

An oet relating to borriers for salinity and flood control
purposes.

{Approved by Governor July 5, 1957, Filed with
Secretary of State July 10, 1937.]

The people of the State of California do enact as follows:

Section 1. The Department of Water Resonrces may limit
its studies of salinity coutrol barriers to the Biemond Plan
as described in Bulletin No. 60 of the Department of Water
Resonrces entitled ““Salinity Control Barrier Investization,”
dated March, 1957, subject to such medifications thereof as the
department may adopt, said studies heing for the purposes of
developing complete plans of the means of accomplishing de-
livery of fresh water to the Counties of Solano, Sonoma, Napa
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and Marin, providing urzently needed flood protection to agri-
cultural lands in the Sacramento-San Joaquin Delta, ae-
complishing salinity eontrol, improving the quality of water
exported from the delta to the San Francisco Bay area, San
Joaquin Valley, and southern portions of California, making
the most beneficial use of the water resources of the Siate,
and studying integration of the proposed project in The Cali-
fornia Water Plan.

Sec. 2. The department may contract with such other
public agencies, federal, state or local, as it deems necessary
for the rendition and affordinz of such services, facilities,
stndies, and reports to the department as will best assist it (o
carry out this aet.

Sec. 3. It is the intent of the Legislature that in conduct-
ing the study and investigation the department shall confer
and exchange information with and shall seek the participa-
tion of the United States Navy, the United Siates Bureaun of
Reclamation, the United States Corps of Engineers, and the
local port districts to the extent possible.

Sec. 4. The department shall submit a report to the Legis-
lature stating the result of its study and investigation not
later than March 30, 1959.

Sec. 5. This act shall be known and may be cited as the
‘“ Abshire-Kelly Salinity Control Barrier Act of 1957.”’

1959, ADDITIONAL LEGISLATION

The potential expansion of water require-
ments of the urban and industrial complex
in the western Delta area, and greater up-
strcam water use with resultant depletion
of inflow to and outflow from the Delra,
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 Delra, effects of upstrcam water
uses on Delta supplies, plans for water serv-
ice and costs thereof, and economic and
financial feasibility of the plans. Additonal
legislation authorized studies of the most
economical and efficient procedures of con-
structing levees for flood control.



CITAPPTER 1765

An act providing far the investigation of waler supplies and
fluod cantrol lcvees for the Sacramento-San Jouguin Della
aad makey an appropriation therefor,

[Approsed by tGussruor July 10, 1054 Filed with
Secretary of Siate July 13, 1859,

The peaple of the State of California do enact as follows:

Seemiony 1. The Departinent of Water Resources shull iu-
vestizate the water supplies for the Sacramento-San Joaquin
Delta, The investization shidl inetude, amony other things
(1s the type and extent of the futre waler reqnements
of lands which e be seryed from present channels i the
western Delta; (2) the extent and nature of effects of up-
stream water developments on water supply available to such
Innds: (3) the developioent of plans for water service to such
lands aud estimiles of costs thervof; and (4) cconomic and
financial analyses of snch plans. 1o earrying out the investira-
tion, the department shall seek the co-operation and assistance
of the counties and other loval agencies and entities in the
Sacramento-San Joagnin Delta and of the Pnited States; may
enter into coatracts with sneh entifies to assist it in earrying
out the purposes of sneh investigation, and shall consnlt with
nnd keep appropriate legisliive committees informed of the
progress of this work.

Ske. 2. There is appropriated from the California Water
Fund to the Department of Water Resourcees the s of two,
hnndred thonsand dollars ($200,000) to he cipnded for the
purposes of this act,

See. 8. Section 45 is added to the Ahshive-Ielly Salinity
Control Barrier Act of 1957 (Chapter 2002, Statutes of 1957),
to read:

See. 4.5, Ax a part of the studics being performed here-
nnder and to obtain such information as may be regnired to
implement the plan included in the report referred to in Nee-
tion 4, the department may condnet studies und investiga-
tions to detecmine the most cconomienl and efiicient type and
methods and procedures of construetion to provide an ade-
quite levee system in the Delta.

Ste. 4. There is hereby appropriated to the Department
of Water Resonrces from the California Water Fund the
sum of two hnndred thirty thousnnd dollars ($230,000). of
whieh ove hundred eighty thousand dollars ($180,000), may
he expended for the studies and investigations anthorized hy
Section 3 hereof, ond fifty thonsand dollars (:#50,000) may
be expended for snch remedial work as may he necessary in
connection with levee tests being performed as a pnrt of the
stiddies and investigntions authorized by Section 3 hereof.

Intensive studies were made of the future
cconomic growth of lands which can be
served from channels in the western Delra.
Particular attention was given to the future
municipal and industeial water needs in the
arca and the future water supplics available
in the Delta, Duc to the expanded scope of
the studics, the report was delayed.

CITAPTER 2038

An act to amend Section 4 of Chapler 2092, Stalutes of 1957,
relating to barriers for solinity and flood control purposes.

(Approved by Governor July 17, 1965, Flled with
Secretary of State July 20, 1959.)

The people of the State of California do cnact as follows:
SecTion 1. Scetion 4 of Chapter 2092, Statntes of 1957,
is amended to read :
See. 4. The department shall submit a report to the Legis-

lature stating the result of its study and investigation not
later thaun Jauvary 2, 196).

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 supplics 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.

CHAPTER 1766

An act to add Pari 4.5 (commencing at Section 12200) lo
Division 6 of the Water Code, relating to delivery of surplus
waler tnlo, and extraclions thereof for ezpartation from, the
Saeramento-San Joaquin Delta.

[(Approved by Governor July 10, 1969, Filed with
Secretary of State July 13, 1969.)

The peaple of the State of California do enaet as follows:

Section 1. Part 4.5 (commencing at Scetion 12200) is
added to Division 6 of the Water Code, to read:

PART 4.5, SACRAMENTO-SAN JOAQUIN DELTA
Crapter 1. CGENERAL Poricy

12200, The Legislature hereby finds that the water prob-
lems of the Sneramcento-Sau Joaguin Delta are unigue within
the State; the Sacramento and San .Joaquin Rivers join nt
the Sacramento-Ssu Joaquin Delta to dischnrge their fresh
water flows into Suisun, San Pablo and San Prancisco Boys
and theoee into the Pacific Occan; the merging of fresh
water with asline bay waters and drainage waters and the
withdrowal of fresh water for beneficial nses creates an acute
problem of anlinity intrugion into the vast network of chonnels

and sloughs of the Delta; the State Watesf' espéuzrscgs Develop-
ment System has as one of its objectives the transfer of wa-
ters from water-surplus areas in the Sacramento Valley and

the north coastal area to water-deficient areas to the south and* |
west of the Sacramento-San Joaquin Delta via the Delta; water |

surptus to the nmeeds of the areas in which it originates is

gathered in the Delta and thereby provides a common source of |

fresh water supply for water-deficient areas, It is, thercfore,

hereby declared that a general law cannot be made applicable®

to said Delta and that tbe enactment of this law i3 necessary

for the protection, conservation, development, control and use

of the waters in the Delta for the public good.

12201. Tbe Lepislature finds that the maintenance of an
adequate water supply in the Delta sufficient to mnintain and
expnnd agriculture, industry, nrhan, and reereationnl develop-
ment in the Delta area as set forth in Section 12220, Chapter
2, of this part, nnd to provide a commoun source of fresh
water for export to areas of water deficiency is necessary to
the pence, health, saftey and welfure of the people of the
State, except that delivery of such water shall be subject to
the provisions of Section 10505 ond Sections 11460 to 11463,
inclusive, of this code.

12202. Among the functions to be provided hy the State

Water Resources Development System, in coordination with |

the activities of the United States in providing salinity control
for the Delta throngh operntion of the Federal Central Valley

Project, shall be the provision of salinity control aod an ade- |

qunte water supply for the users of water in the Sacramento-
San Joaquin Delta, If it is determined to be in the pnblic
interest to provide a snbstitute water snpply to the users
in said Delta in licu of that which wounld be provided as a
rosnlt of salinity contro) no added financial burden shall be
placed npon said Delta water users solely hy virtue of snch
substitution, Delivery of said substitute water supply shall
be subject to the pravisions of Scetion 10505 and Sections
11460 to 11463, inclusive, of this code.

12203. 1t is hereby declared to he the policy of the State

that no person, eorporation or public or private ageney or the |

State or the United States shonld divert water from the ehan-
nels of the Saeramento-San Joaquin Delta to which the users
within said Deltn are entitled,

12204, In determining the availahility of water for export
from the Sacramento-San Joaquin Delta no water shall he ex-
ported which is necessary to meet the requircments of Sections
12202 and 12203 of this chapter.

12205, It is the policy of the State that the operation and
management of relenses from storage into the Sacramente-San
Joaquin Delta of water for use outside the area in which such
woler originates shall he integrated to the maximum extent
possible in order to permit the fulfillment of the objectives of
this part.

This legislation also described the area of
the Delta to which the general poliey ap-
plics. The boundary of the Delea, as de-
scribed in Scerion 12220 of the \Water
Cade, is indicated on the facing map. The
area considered in the intensive studies of
water requirements and supplies is deseribed
as the Western Delaa Study Arcea.
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The Delra, 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 738,000 acres, interlaced with
700 miles of meandering watcrways covering 50,000 acres. About
415,000 acres of land, referred to as Delta Lowlands, lic between
elevations of 5 fect above and 20 feer 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 opportunity 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 marckets
led ro development of an intensified agricultural economy in the
Delta. Initial reclamation of the marshlands began slowly in the
1850’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 Declra has historically been noted for its asparagus, pota-
tocs, celery, and varied truck crops. Recently, greater emphasis
has been placed on field corn, 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 occan salinity by fresh water outflow, which
fluctuated widely, but during the past sixtcen vears 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 arcas and
an industrial complex is expanding in the western part of the
Declta. Early industrial development centered around food and
kindred products, steel production, fibreboard, lumber, and ship-
building activity. Large water-using industrics, such as stecl,
paper products, and chemicals, have developed in the western
arca where water, rail, and highway transportation, coupled with
water supplics, has stimulated growth. The manufacturing em-
plovment in this arca was about 10,000 people in 1960.
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TRENDS IN LAND USE

A dccp-draft ship channel serving commercial and military
installations tcrminates at Stockton, and another is being con-
structed to Sacramento. Water-borne shipments in the Delta
amounted to about 6,000,000 tons annually in recent years.

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

\Vith the growing significance of recreation, the Delta has
blossomed into a major recreation arca 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 clectorate in November 1960. The
State \Water Facilitics, the initial features of this system, will
complement continuing local and federal water development
programs and include the very necessary works in the Delta.

Onc of the principal objectives of the State Water Resources
Development System is to conserve water in arcas of surplus in
the north and to transport water to arcas of deficiency to the
south and sest. The Delta 1s important in achieving this objec-
tive, since it reccives all of the surplus flows of Central Valley
rivers draining to the occan during winter and spring months and
is the last location where water not needed in the Delea 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-strcam storage and usc in arcas of defi-
ciency to the south and west.

In addition to being an important link in the interbasin trans-
fer of water, the Declea is a significant segment of California’s
cconomy, and its agricultural, municipal, and industrial water
supply problenmis, 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 cconomical means of transfer-
ring water and solving Delea problems.
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Tracy Pumping Plant

Full demands on the State YWater Resources Development sys-
tem can be met until about 1981 from surplus water in and tribu-
tarv 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 operation of the State \Water Resources Develop-
ment System and the Federal Central Valley Project will afford
a limited increase in usable surplus Delta supplies beginning in
1981. As indicated in the chart, upstream depletions will con-
tinue to decrease the available surplus supplies.

: : : SDWA 253
The coordinated use of surplus water in and triburtary to the

Delta and of regulated or imported supplements to this supply,
as required, 1s 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 assume the responsibility 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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HISTORICAL SALINITY INCURSION ("r(%
1920-1960

Salinity incursion into the Delta results from the flooding and
ebbing of ocean tides through the San Francisco Bay and Declta
system during periods when the fresh water outflow from the
Delra is msufficient 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 somc years.
The first known record of salinity encroachment into the Delea
was reported by Cmdr. Ringgold, U. S. Navy, in August 1841,
whose party found the water at the site of the present city of
Antioch very brackish and unfit for drinking. Since that time,
and particularly after the turn of the century, with expanding
upstream water usc salinity incursion has become an increasingly
greater problem in Declta water supplics. The maximum recorded
extent of salinity incursion happened in 1931, when ocean salts
reached Stockton. Since 1944 cxtensive incursion has been re-
pulsed much of the time by fresh water releases from Ceneral
Valley Project storage in Shasta and Folsom Rescrvoirs. \Vithout
such releascs, saline water would have spread through about 90
percent of the Delta channcls in 1955 and 1959. Alchough up-
strcam uses might not have reached present levels in the absence
of the Central Valley Project, salinity problems would still have
been very scrious during most years.

Further increase in water use in arcas tributary to the Delta
will worsen the salinity incursion probleni and complicate the
alrcady complex water rights situation. To maintain and expand
the cconomy 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
dirccted that water shall not be diverted from the Delea for use
clsewhere unless adequate supplics for the Delta are first provided.
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