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ON THE COVER
California's Delta resembles a giant tarm. interlaced with many miles ol inland water-

ways which abound with incomparable fishing and recreational activity and

commercial navigation These waters form the nucleus of the water transport systems

of the State Water Project and the Federal Central Valley Project.
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FOREWORD
Compromise and cooperation are the twin keys needed to unlock the long-standing and emo-
tion-charged Delta water controversy.

The Sacramento and San Joaquin Rivers, which drain almost 40 percent of California, join at

the Sacramento-San Joaquin Delta—a major fish and wildlife resource; a freshwater source for

agriculture, industry, and people; a place of incomparable recreation and scenic value; and the

nucleus of the water transport system of the State Water Project (SWP) and federal Central

Valley Project (CVP)—in short, a valuable California resource that must be protected. In the

simplest terms, protecting the Delta means allowing enough fresh water to flow through the

Delta estuary during the dry months to maintain the balance of fresh and salt water. It also

means improving the water transfer systems such that project operation does not harm the

Delta or its resources.

Almost 18 years ago (December 1960). the Department of Water Resources (DWR) released

Its' preliminary edition of Bulletin 76. "Delta Water Facilities", which compared alternative

solutions to Delta problems and identified minimum facilities for successful operation of the

SWP. Much opposition developed from the numerous diverse and often conflicting Delta

interests, particularly from boating and fishery interests. With the belief that an acceptable

solution rested with joint planning, the Department of Water Resources initiated the Interagen-

cy Delta Committee (IDC) in 1961.

In 1965, the IDC recommended a Peripheral Canal concept as the joint Delta water conveyance
facility for the SWP and CVP and for improved water management in the Delta. Assured that

the Delta would be guaranteed protection by legislation and/or contract before construction,

the Peripheral Canal received widespread support. In 1966, DWR adopted the Peripheral Canal

as the Delta facility of the SWP. In 1969, the U.S. Department of the Interior recommended that

the Peripheral Canal be a jomt-use facility of the CVP and SWP with costs shared equally. In

1970, the Resources Agency, acting on behalf of the State, endorsed the jomt-use facility and
urged early congressional authorization on the condition that Delta water requirements would
have priority over export. In 1974, DWR released a draft environmental impact report on the

Peripheral Canal. Again controversy erupted because specific guarantees for Delta protection

lagged behind plans for implementing project facilities.

The question is not should the Delta be protected, but rather how should the Delta be protect-

ed. State laws, on which SWP and CVP water right permits are based, require that all reasonable

water needs for the Delta must be met before water becomes available for export to other

areas. Fear that Delta needs will not be met is at the heart of the controversy. Some Delta

interests believe that other areas of the State have the political leverage to require the export

of water which they feel is needed for their own use. These fears have been magnified by the

Bureau of Reclamation's historic position that the CVP is not obligated to protect the Delta,

if doing so would conflict with other CVP purposes authorized by Congress.

When I became Director m March 1975. one of my primary goals was to break the Delta

"log-jam", which was stalemating completion of the SWP. and begin again m earnest State

Water Project future supply planning, which had virtually ended five years before. We began
a two-year review of the Delta, the Peripheral Canal and its alternatives, and the future water

needs and operation for the SWP and CVP.

In contrast with the 1960 preliminary edition of Bulletin 76. which emphasized Delta facilities.

our comprehensive program incorporates several other elements that I think are essential for

the successful resolution of the Delta controversy and for future water management m Califor-

nia. These include; (1) serious water conservation efforts; (2) the use of water recycling and
reclaimed waste water to stretch existing water supplies; (3) conjunctive use of the California

Aqueduct and presently dewatered ground water storage capacity south of the Delta to bank
water during wet years for withdrawal during dry years; (4) the development of new water

storage reservoirs using the off-stream concept which avoids damming free-flowmg nvers; (5)

construction of the Peripheral Canal and related facilities m the Delta and Suisun Marsh; and.

Ill
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most importantly, (6) the necessary environmental and Delta guarantees which have been
lacking in past efforts.

Guarantees center on agreements or federal legislation that will require the Bureau of Reclama-
tion to comply with the same Delta protection conditions required of the State. It now appears
that the historic reluctance of the Bureau of Reclamation to recognize an obligation to protect

the Delta has changed. As a result of recent meetings between Secretary of the Interior Andrus
and Governor Brown, and of a Special Task Force Report on the federal San Luis Unit, the

Federal Government has now indicated a willingness to do its share in protecting the Delta, but

has made it clear that its funding resources for water projects are limited, and that California

is in competition with other states which also have serious water problems. Agreements for

sharing the responsibility for operating the CVP and SWP to meet identical Delta water quality

standards and protect the fishery of the Delta-Bay estuary should be more easily achieved as

a result of the recent Supreme Court decision (California v. U.S., U.S.L.W. 4997, July 3. 1978).

This landmark decision vindicated the State's long-held position that the Bureau must comply
with conditions in State water-rights permits that are not in conflict with congressional direc-

tives authorizing federal projects.

State Senate Bill 346, which embodies the Department's program, is currently before the

Legislature. Although the bill has not yet received legislative approval, we have received sup-

port from a broad spectrum of interests, including the Association of California Water Agen-
cies, Sierra Club, Planning and Conservation League, Metropolitan Water District of Southern
California, the East Bay Municipal Utility District, Contra Costa County Water District, Califor-

nia Labor Federation, San Francisco Bay Conservation and Development Commission, and
most State Water Project contractors, to name but a few.

This bulletin summarizes the Department of Water Resources' comprehensive plan for protect-

ing the Sacramento-San Joaquin Delta and meeting the water export needs of the SWP and
the CVP through the year 2000. I am confident that this program can resolve the long-standing

controversy and meet the reasonable water needs both within and outside the Delta.

Pursuant to Water Code Section 10004, this bulletin is being submitted to the California Legisla-

ture and shall become a part of the California Water Plan.

(Luiiiu^
RONALD B. ROBIE
Director

July 1978
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Figure 1. Major Central Valley Project and State Water Project facilities.
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CHAPTER I. OVERVIEW

Through the Sacramento-San Joaquin Delta

passes the lifeblood of the State—water for crops,

people, fish, wildlife, and factories. These water
needs are competitive, and finding ways to meet
them IS a monumental task that must be undertaken
now.
The Sacramento and San Joaquin Rivers join at the

Delta to provide water not only for Delta cities,

farms, industries, and recreatiomsts, but also for ex-

port to nearly 90 public agencies that have long-term

contracts with the State Water Project (SWP) and
the federal Central Valley Project (CVP). These
agencies serve more than one-quarter of the land

area and two-thirds of the population of the State.

Delta waterways also provide a rich repository of

aquatic life, including more than a dozen species of

game fish. These waterways are a major resource for

fishing, hunting, boating, and scenic enjoyment. To
protect this area and at the same time meet increas-

ing water export needs, a number of water manage-
ment problems must be solved.

Under California law. Delta water requirements for

reasonable uses must be met before any water is

exported by the State. The Department of Water
Resources (DWR) is also obligated to make all rea-

sonable efforts to deliver water to meet the reason-

able needs in SWP service areas up to the contract
limits.

The purpose of this bulletin is to review a number
of approaches for meeting Delta needs and water
exports, and to set forth a specific course of action

through the year 2000. The program is designed to

protect the Sacramento-San Joaquin Delta and to

insure water supplies in reasonable amounts for Cali-

fornians who depend on water exported from the

Delta. Implementation of each component of the

plan will require documentation required by the Cali-

fornia Environmental Quality Act (CEQA) and to the

extent of federal participation, the National Environ-

mental Policy Act (NEPA).

Brief Summary of Delta Planning

Planning to develop and protect the Delta began in

the 19th century. Reclamation of Delta marshlands
began in the 1850's. By 1930, nearly the entire Delta

had been reclaimed into intensively farmed islands.

During the 1870's and early 1880's, three popular

sport fishes—striped bass, white catfish, and Ameri-
can shad—were transported from the East Coast of

the United States and planted in the Delta. Protec-

tion of these species is still of prime concern.

Ocean salinity intrusion into the Delta was first

noted m 1841 and was recognized by the early set-

tlers as a potential problem to water supplies. A salt

water barrier to combat this problem was first

proposed in the 1860's. Since that time, there have

been numerous studies of means for controlling sa-

linity intrusion and otherwise improving the manage-
ment of the water resources of the Delta for the

benefit of all Californians.

Physical barriers to separate salt and fresh water
were predominant in early studies. In 1931, it was
concluded that it was not economically justified to

construct a barrier.' That same year it was also con-

cluded that the Delta could be protected from salin-

ity intrusion and be assured of an ample and
dependable water supply if mountain storage reser-

voirs were used to provide water for controlling the

rate of Delta outflow. It was further concluded that

facilities and/or channel improvements would be
needed in the north Delta to facilitate water convey-
ance across the Delta for use in the San Joaquin
Basin as part of the original State Water Plan. These
conclusions eventually led to the construction (as

part of the federal CVP) of Shasta Reservoir on the

upper Sacramento River and the 1.6-kilometre (1-

mile) Delta Cross Channel near Walnut Grove to pro-

vide better quality water at the intakes to the Contra
Costa Canal at Rock Slough and the Delta-Mendota
Canal near Tracy (Figure 1).

During the 1940's and 1950's salt water barriers at

numerous sites on the Bay and Delta system were
again studied m detail. In 1955 it was concluded that

barriers in the San Francisco Bay system would not

be functionally feasible due to uncertainty of the

quality of water in the barrier pool, and that further

barrier consideration should be limited to, or up-

stream from, the Chipps Island site at the outlet of

the Delta.^

In 1960, California voters approved the Burns-Por-

ter Act to assist in the financing of the SWP. This Act
includes Delta facilities ".

. . for water conservation,

water supply in the Delta, transfer of water across

the Delta, flood and salinity control, and related func-

tions". In that same year, the Department proposed
the Delta Water Project (later referred to as the Wa-
terway Control Concept) to serve as the Delta facili-

ties of the SWP (Bulletin 76, "Delta Water Facilities".

Preliminary Edition. December 1960). However. De-

partment plans for such facilities met with stiff oppo-
sition from Delta water users, boaters, fish and
wildlife agencies, and other Delta interests. This led

to the formation of the Interagency Delta Committee
(DWR, USBR, and U.S. Corps of Engineers (USCE)

)

in the fall of 1961.

In 1965, the Interagency Delta Committee (IDC)

recommended the Peripheral Canal. This facility was
considered best for conveying water for the SWP
and CVP and improving water management in the

* California Division of Water Resources. Report on the State Water Plan. Bulletin No
28. "Econorr^ic Aspects of a Saltwater Barrier". 1931

• Board of Consultants and Division of Water Resources for the Water Project Authority.

"Barriers in the San Francisco Bay System". March 1956.
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Delta. This plan received widespread but conditional

support. In 1966, DWR adopted the Peripheral Canal

as the Delta Facility of the SWP. In 1969, the U.S.

Departnnent of the Interior adopted the USBR's Pe-

ripheral Canal Feasibility Report, which recommend-

ed that the project be a joint-use facility of the CVP
and SWP with costs shared equally. In 1970, the Re-

sources Agency, acting on behalf of the State, en-

dorsed the joint-use facility and urged early

congressional authorization on the condition Delta

water requirements would have priority over export.

In 1974, DWR released a draft Environmental Impact

Report (EIR) on the Peripheral Canal.

Need for Reevaluation

During the 10 years since the Peripheral Canal was
first recommended, conditions changed dramatically

—controversy flared over the Peripheral Canal draft

EIR: inflation continued at a high rate: population

growth slowed, reducing the rate of increase in wa-

ter demands; and the people became more aware of

the environmental requirements for Delta protection.

Consequently, in April 1975, DWR Director Robie an-

nounced a reappraisal of the management of project

water supplies, the Peripheral Canal, and all the sur-

rounding issues.

Goal

The basic goal of this reappraisal was to find the

best way to protect the Delta environment while

pumping water from the Delta for the SWP and CVP.

Questions Addressed

Some basic questions relating to management of

Delta and SWP water supplies addressed were:

• What are the reasonable needs of the Delta?

• What are the reasonable export needs?
• What savings in water and energy can be

achieved by conservation efforts?

• To what extent can project and contractor water

needs be met by reclaimed waste water?

• To what extent can demand on the Delta be

reduced during dry periods by conjunctive man-
agement of surface and ground water resources

available to the project?

• Can additional conservation storage and project

yield be achieved through the use of under-

ground storage space available to the project?

• Will more dams on Northern California streams

be needed to meet project needs?
• Are Delta facilities needed?
• If so, what combination of facilities?

• And, if so, when are they needed?

Key Issues

The Delta is the key link in water operations for the

CVP and SWP. Most of the water supplied by these

projects originates north of the Delta; and a major

portion of this supply is put to use in the South San

Francisco Bay area, the San Joaquin Valley, and

Southern California, after being transported across

the Delta. Thus, almost any controversy confronting

water development and water management in Cali-

fornia also becomes an issue in a study of Delta alter-

natives. The controversies surrounding a decision in

the Delta can be divided into issues concerning Delta

interests and other statewide interests.

The Sacramento-San Joaquin Delta is a unique fea-

ture of the California landscape. Its 299 000 hectares

(738,000 acres) are interlaced with 1 100 kilometres

(700 miles) of meandering waterways.

Protection of the Delta environment is considered

essential to the general welfare of California and to

the acceptance of any program to transfer water

supplies across the Delta for export.

The Department of Fish and Game (DFG) reports

that CVP and SWP diversions from the Delta, which

are occurring without an adequate Delta water trans-

fer facility, are having an adverse impact on existing

channels and Delta fisheries. In large part, this condi-

tion is due to pumping water directly from the south-

ern Delta channel system.

The State Delta Protection Act (1959) and deci-

sions of the State Water Resources Control Board
(SWRCB) spell out the need to preserve and provide

good water quality throughout Delta channels to pro-

tect the area's reasonable beneficial uses and envi-

ronmental balances. DWR is obligated to provide

water from the SWP to comply with these require-

ments. Yet, the Federal Government has historically

refused to dedicate a portion of the CVP water sup-

ply to furnish a share of the water needed to protect

the Delta. However, this whole matter is now under

review by the Department of the Interior. Early in

1978 the Department of the Interior released a Spe-

cial Task Force Report on the San Luis Unit of the

CVP in response to Public Law 94-46. In regard to the

Delta, the report recommended, in part;

"1. The Department of the Interior should prompt-

ly commit itself, as a matter of policy, to exer-

cise such authority as it may have, and to seek

from Congress affirmation of, and such addi-

tional authority as may be required, to meet
water quality standards and provide fish and
wildlife mitigation and enhancement flows in

the Sacramento-San Joaquin Estuary from the

CVP . . .

"5.
. . . The Bureau of Reclamation should not

sign other firm water contracts for the CVP
which have substantial effects on water availa-

bility to meet water quality standards and miti-

gate damages to fish and wildlife in the estuary

until the CVP is authorized and is committed to

provide water for such water quality and miti-

gation."
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Also, the recent Supreme Court decision ' repre-

sents a giant step leading to Bureau compliance with

the same Delta protection conditions required of the

State.

These and other Delta problems have been consid-

ered in developing the program put forth in this re-

port. The most important in-Delta issues are defining

acceptable diversion levels, protecting the fishery,

and meeting reasonable water quality requirements.

Other important issues that impact water manage-
ment in the Delta are: (1) population growth and
distribution. (2) the future of San Joaquin Valley

agriculture. (3) water conservation. (4) waste water
reclamation, (5) coordination of SWP and CVP oper-

ation. (6) use of ground water storage. (7) preserva-

tion of North Coast rivers, and (8) reducing overdraft

of San Joaquin Valley ground water basins.

These important issues are discussed throughout
this bulletin. In addition to physical facilities, some
changes in law and institutional arrangements are

suggested as means to facilitate compromises.
These changes would enable water authorities to al-

locate available water supplies equitably among all

competing interests.

Objectives

Management and functional objectives were es-

tablished to guide the formulation of a specific

course of action. The management objectives are:

(1) to protect the environment and economy of the

Delta, (2) to provide dependable water supplies to

Delta users and to CVP and SWP users that divert

from the Delta, and (3) to protect the financial integ-

rity of the SWP and CVP.
The functional objectives relate to: (1) improving

water management, (2) providing a water supply for

Delta users, (3) controlling salinity in the Delta, (4)

providing water quality protection in the Delta and
export service areas, (5) protecting, restoring, and,

when feasible, enhancing the fish and wildlife re-

sources of the Delta-Bay estuary and Suisun Marsh,

(6) preserving and enhancing recreational oppor-
tunities in the Delta, and (7) transferring export wa-
ter supplies safely through or around the Delta.

Three related Delta needs are: (1) the need for

improved flood protection and island preservation,

(2) the need for continued use of the Delta's naviga-

ble waterways, and (3) the need for continued ac-

cess in, around, and through the Delta.

These objectives are presented in more detail in

Chapter V.

Basic Planning Principles

In addition to the foregoing objectives, the con-

straints imposed by California and federal law, envi-

ronmental considerations, and the water contracts

now m force. Director Robie gave the staff some

' (Mtorrus v U& -U.S.LW 4807 (July 3. 1978)

additional principles to be considered during the re-

view. These were:
• The water management plan should make max-
imum use of water conservation, reclaimed
waste water, use of surface and ground storage,

and existing physical facilities.

• Limit current planning to meeting future water
requirements through the year 2000.

• The plan should be flexible, particularly as it re-

lates to elements of the program more than 10

years in the future.

• Physical facilities should not be built before they
are needed (i.e., facilities should not be built

until needed to provide firm contract amounts,
not surplus water).

• The study process itself must be an open proc-

ess with significant input at key points from the
affected publics.

• The study should include the USBR, the State

should not "go it alone".

The Planning Process

Today, in an era where the views of the public have
considerable influence, water project formulation is

more complex. Local agencies and citizen groups are

challenging technical judgments and, at times, re-

placing them with their own. While technical infor-

mation must form the basis for discussions among
concerned interests, there no longer are absolute

technical answers. Technical solutions become just

one part of politically and socially acceptable an-

swers which develop out of public review.

In recognition of this change, the review of Delta

alternatives was divided into three separate phases
—scope of study, initial evaluation, and preliminary

results.

Phase I (Scope of Study)

The first phase of the review consisted of:

(1) a review of legislative acts and administrative

decisions relative to the establishment of the

scope, objectives, and constraints of the

study.

(2) identification of alternatives that might ac-

complish, or provide a contribution toward ac-

complishing, the objectives.

(3) the establishment of a tentative schedule for

the review and reevaluation process.

During this phase it was decided the study would
be much broader than a review of the possible physi-

cal alternatives or operational procedures in the Del-

ta. While these were central to the study, the scope
was designed to include the development of a total

management program of Delta water supplies and
uses.

Public input to the study was obtained at a hearing

held on November 6. 1975. in Sacramento. At the

hearing the Department presented a summary of the

scope and purpose of the study and a list of alterna-
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A public hearing was held in Sacramento on the Delta Alternatives Program. Input from the public was an essential part of

the planning process.

tives to be considered. This list included alternatives

for reducing export demands, increasing efficiency

of Delta water transfer, and augmenting available

water supplies.

In general, the review process was well received.

The following are typical examples of comments
made at the hearing:

• "There is a great need for a study such as this to

truly inform the public. It is a complex issue, but

the complexity should not be used to obscure

the real concerns which are present."

• "... a review of real alternatives should result

in a reformulation of the Delta facilities whereby
all parties can gain assurance that their interest

will be satisfied. The Department's announced
open planning procedure is a commendable
step in allowing each interest to participate."

• ".
. . when the public is convinced that you

have truly considered all the alternatives and
have established a real need for the project, ai'id

when the public is assured by irrevocable com-
mitments that such a project will not add to ex-

isting environmental problems or create new
ones, then the public will respond favorably. Un-

til then It won't nor should it do so."

• ".
. . project operational criteria may well be

more important than the physical facility."

Phase II (Initial Evaluation)

The second phase of the study consisted of:

(1) a preliminary review of the available water
supplies and demands for water from the Del-

ta.

(2) an initial evaluation and screening of the listed

alternatives.

(3) a concept for combining alternative compo-
nents to formulate a complete plan.

Upon completion of the second phase, two addi-

tional public workshops were held on April 13 and 14,

1976, in Stockton and Los Angeles to report progress

and conclusions to date and to receive public com-
ment. As usual, the range of comments from work-

shop participants ran the gamut. However, there was
general support for water conservation and addition-

al storage south of the Delta—both surface and un-

derground—by people who otherwise expressed
differing views. There seemed to be a general satis-

faction with DWR's choice of alternatives to be given

further study and its choice of alternatives deferred

from further study.

In a spirit of cooperation, the California Water Re-

sources Association and the Sierra Club, in August
1976, adopted a joint resolution regarding water re-

source management in California. The joint resolu-

tion urged that the State and Federal Governments:

(1) expedite a solution to the question of equitable

and reasonable management and distribution of the

water resources of the Central Valley to meet water

supply needs, appropriate water quality standards,

and fish and wildlife needs; and (2) wherever feasi-

ble, provide for conjunctive use of surface supplies

and underground storage and the efficient use of

off-stream storage reservoirs, which are considered

more environmentally acceptable than constructing

dams on free-flowing rivers.

Phase III (Preliminary Results)

The third phase of the study consisted of:

(1) more detailed analysis and comparison of the

remaining alternatives. (In some cases discov-

ery of geologic, engineering, or operational

problems led to the abandonment of certain

alternatives and the development of new
ones.)
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(2) estimating Delta and export requirennents and
available supplies from existing facilities. (To-

gether, these defined potential shortages and
need for additional supplies.)

(3) formulation of alternative plans for meeting
potential shortages and protecting the Delta.

(4) preliminary conclusions for a recommended
plan.

The results of this work were presented in a sum-
mary status report (October 1976). The proposal in-

cluded: (1) Delta protection measures—both

physical and statutory; (2) actions south of the Delta;

(3) actions north of the Delta; and (4) the three most
competitive alternative Delta water transfer facilities

—the New Hope Cross Channel-South Delta Intake

Channel, the New Hope Cross Channel-Enlarged Clif-

ton Court Forebay, or the Peripheral Canal. Public

hearings were held at the following locations to re-

port on the tentative plan and to receive public com-
ment:

October 25, 1

October 26, 1

October 27, 1

October 28, 1

October 29, 1

November 3,

November 23

November 29

976—Stockton
976—Bakersfield

976—Sacramento
976—Los Angeles
976—Oakland
1976—Antioch

1976—Chico
1976—Bakersfield

Public Reaction at DWR Hearings

The following is a brief summary of the comments
received.

Southern California Water Users. This group
generally expressed the need for a Delta facility at an
early date, and most, while indicating that any of the

three alternatives would probably do the job, ex-

pressed a preference for the Peripheral Canal. The
view was offered that a significant amount of water
conservation and reuse of waste water is taking

place in the south coastal area, and that the esti-

mates of additional savings in the staff report were
too high and should be reduced. General approval
was expressed on the use of ground water storage
and the use of off-stream storage. The need for moro
detailed study and evaluation was noted, and con-
cern was expressed for the cost and energy needs of

some of the facilities.

San Joaquin Valley Water Users. Here a

strong preference for the Peripheral Canal was ex-

pressed, with the general view that it is needed im-

mediately. A need for 740 cubic hectometres
(600.000 acre-feet) of surplus water above and
beyond the total 5.22 cubic kilometres (4.23 million

acre-feet) yield of the State project was supported
by some people testifying. Some support was given
for the suggested ground water program, but here
again the need for more detailed study was ex-

pressed. The importance of the availability of surplus

water in the future was strongly made. The view that

the North Coast rivers not be placed in the federal

wild and scenic river system was also expressed.

East Side, San Joaquin Valley Water Users.

This group generally supported the entire program,

but asked that the Mid-Valley Canal be constructed

as one of the first elements of the program.

Delta Water Interests. Delta interests pressed

for a requirement that Delta water contracts be ex-

ecuted prior to construction of any Delta transfer

facility. All expressed the need for the federal legisla-

tion requiring the Bureau of Reclamation to share m
the obligation of Delta protection. Most expressed a

preference for the non-Peripheral Canal alternatives

which would allow export water to flow through the

Central Delta. Some questioned the feasibility of

constructing fish screens on such a massive scale.

Strong emphasis was placed on completing the insti-

tutional items, particularly the legislation, prior to

construction of any facilities. The need for continued

bay outflows ("flushing flows") was emphasized.

The matter of guaranteed Delta protection was
raised by nearly all speakers. Some felt guarantees

were not obtainable, while others thought enforcea-

ble contracts and legislation were possible solutions.

Sacramento Valley Interests. People in this

area turned out en masse. They vigorously opposed
development of ground water in Glenn and Butte

Counties to help meet SWP water needs in dry years.

They cited land subsidence, falling water tables in

1976. and the increased local needs for ground water

in dry years (the years suggested for augmenting
Delta supplies). They opposed the suggestion that

Sacramento Valley rice farmers grow and store ex-

cess rice in wet years and reduce plantings in dry and
critical years. Some preferred damming Northern

California rivers, including some on the North Coast,

because using that water (which flows into the

ocean) would not diminish supplies available for lo-

cal use.

Environmental Interests. Environmentalists

advocated that guarantees and institutional require-

ments to protect the Delta, including federal legisla-

tion to require the Bureau of Reclamation to comply
with Delta water quality standards, must precede any

construction. Most said that once these guarantees

and institutional arrangements had been provided,

the Peripheral Canal seemed to provide the best en-

vironmental protection. The need for continued win-

ter flushing flows through San Francisco Bay and for

protection of the Suisun Marsh was expressed by

several. Several environmental speakers indicated

that the North Coast rivers should be placed m the

federal wild river system. They contended that the

revised water export demands were probably more
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realistic than previous numbers, but still needed to be

reevaluated. In particular, the estimated amounts of

water included for water conservation and waste wa-

ter reclamation were too low and should be in-

creased.

The Delta Environmental Advisory Committee

(DEAC) was very active in developing and articulat-

ing environmental views. DEAC was formed in Au-

gust 1973 at the invitation of DWR to help improve

understanding of environmental concerns related to

water development and the Delta. Its members were
drawn from some of the larger environmental and

citizen groups in the State, but the views expressed

by DEAC do not necessarily represent the position of

their respective conservation and environmental or-

ganizations.'

DEAC's analysis of the situation led to its conclu-

sion that three fundamentals were basic to solution

of Delta water and environmental problems— (1) re-

ducing export demands as much as possible, (2)

properly designing, building, and operating a Delta

transfer facility such as the Peripheral Canal that

eliminates the need to use the Delta as a canal to

convey export water, and (3) providing solid institu-

tional guarantees that the affected environments will

be adequately protected. In January 1977, DEAC sub-

mitted position papers on five major categories of

environmental concern: Delta outflow; Delta transfer

facilities; the Suisun Marsh; North Coast Rivers; and
Delta levees.

Environmentalists also expressed concern about

the effects of the proposed San Joaquin Valley Drain

on the Delta. In this regard, the Interagency Drainage

Program (IDP) was organized in 1975 as a State-

Federal sponsored effort to plan and recommend a

San Joaquin drainage disposal system. Studies by
IDP are directed toward providing facilities for all the
potential drainage problem areas. To this end, alter-

native solutions have been identified for study in five

categories: (1) No valleywide action; (2) Disposal by
evaporation of drainage effluent; (3) A drain to the

ocean; (4) A drain to the San Joaquin River; and (5)

A valley drain to tidal waters of the western Delta or

Suisun Bay. The IDP's final report, a recommended
plan with EIR and financing program, is scheduled
for completion in early 1979.

Reaching a Consensus

The Department's Phase III hearings revealed
agreement on a number of issues and general ac-

ceptance of portions of the preliminary staff plan.

However, there were still differing objectives, priori-

ties, and competition for a limited resource. Most
questions on what should be done were not techni-

' Organizations include: Audubon Society: Califofma Committee ol Two Million: Califor-

nia Trout: California Waterfowl Association. California Wildlife Federation: Environ-

mental Defense Fund: League of Women Voters. Pacific Interclub Yacfit

Association, Planning and Conservation League. Salmon and Steelhead Advisory
Board. Sierra Club: Suisun Resource Conservation District: Water Science and Engi-

neering Department, University of California at Davis.

cal or only partially technical. They were primarily

policy oriented.

Consequently, in an effort to put together a pro-

gram that the various groups could support, the De-

partment held a number of meetings so the parties

could be part of the negotiations and trade-offs

which are an integral part of the decision-making

process. At first, these discussions centered on a

draft of a federal bill to amend the authorization of

the CVP to provide the necessary Delta protection

and to participate in needed facilities. Also proposals

were made to amend State legislation to provide

needed authorization to implement portions of the

plan where such authorization was lacking in State

law.

At about the same time State Senator Ruben
Ayala, Chairman of the Senate Agricultural and Wa-
ter Resources Committee, introduced Senate Bill

346, which would direct construction of the Periph-

eral Canal. In June 1977 the Department's program
and Senator Ayala's bill were merged after a coali-

tion of water, environmental, labor, farming, and
other groups, brought together by Governor Edmund
G. Brown Jr., agreed on a number of amendments to

Senate Bill 346. The amended bill passed the Senate

in June 1977, and after further amendments, was
passed by the Assembly and returned to the Senate
floor on September 15, the closing day of the session.

In the Senate, the amended bill received an affirma-

tive vote of 21 to 16 for concurrence in Assembly
amendments. While a majority, this was less than the

necessary two-thirds needed to send the bill to the

Governor.

The bill was then assigned to a Conference Com-
mittee composed of three members from the Senate

and three from the Assembly. During November-De-
cember 1977, the Conference Committee held six in-

terim hearings throughout the State. In January 1978,

when the Legislature reconvened, the Conference

Committee met and adopted a large number of

amendments. Many were of a noncontroversial and

relatively technical nature, but some contained sub-

stantive changes, primarily in language for protect-

ing the Delta and Bay areas and implementing

prerequisites for the Peripheral Canal.

As a result of the amendments, the Conference

Committee report of January 20, 1978, received addi-

tional support from such entities as the San Fran-

cisco Bay Conservation and Development
Commission, the Association of California Water
Agencies, and the Contra Costa County Water Dis-

trict. It continued to have the vigorous support of the

Metropolitan Water District of Southern California

(MWD), the Planning and Conservation League, and

the Sierra Club. A more complete list of entities sup-

porting the bill as derived from information in the

Department files is shown in Table 1.

Some still object to Senate Bill 346. Most represent

regional viewpoints. For example, some Delta water

I
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TABLE 1

SUPPORTERS OF SB 346 (Ayala-Guaico)

(Partial List, June 1978)

Sierra Club
Metropolitan Water District of Southern California

Planning and Conservation League
East Bay fy^umcipal Utility District

California Labor Federation

SanFrancisco Bay Conservation and Development Commission
Association of State Water Project Agencies
San Diego County Water Authority

Association of California Water Agencies (ACWA)
Santa Clara Valley Water District

California Water Commission
Alameda County Water District

Delta Environmental Advisory Committee
Los Angeles Area Chamber of Commerce
Municipal Water District of Orange County

San Diego County
California-Nevada Conference of Operating Engineers

Los Angeles County Federation of Labor
Orange County Water District

Vista Irrigation District

California Waterfowl Association

East Branch State Water Project Contractors

Southern California Water Conference
Calleguas Municipal Water District

Contra Costa County Water District

City of Los Angeles
Upper San Gabriel Valley Municipal Water District

Watercare
Operating Engineers Local No. 3

Pacific Coast Federation of Fisherman's Association. Inc.

Central Basin Municipal Water District

San Gabriel Valley Municipal Water District

San Bernardino Valley Municipal Water District

United Water Conservation District

City of South Gate

City of Buena Park

State Building and Construction Trades Council

West Basin Municipal Water District

Central and West Basin Water Replenishment District

State Board of Food and Agriculture

Salmon Unlimited

Mojave Water Agency
Western Growers Association

California Trout

users oppose Senate Bill 346 because they believe it

does not give enough protection to the Delta-Bay

estuary. They envision export water users bringing

irresistible pressure to weaken any institutional guar-

antees to protect the Delta once the Peripheral Canal
IS built and there is no longer a physical need for the

projects to protect Delta water quality.

On the other hand, some export water users in the

San Joaquin Valley oppose the bill because they be-

lieve it gives too much protection to the estuary.

They perceive that the many restrictions in Senate
Bill 346 will prevent the Peripheral Canal from ever

being built and that excessively high standards to

protect the Delta and Bay will prevent delivery of

their full contractual water supplies.

The Department and bill supporters believe that,

when all the diverse interests are considered. Senate
Bill 346 represents a fair statewide compromise that

will meet the reasonable needs of the interests in-

volved.

However, on February 2, 1978, the Conference
Committee report was rejected in the Senate by a

vote of 20 ayes, 14 noes, and 6 not voting. A two-
thirds vote, or 27, was needed for passage. The au-
thor. Senator Ayala. obtained the right for reconsid-
eration by a vote of the Senate so that another vote
could be held at a later date.

The program that follows reflects compromises in

many areas. It is acceptable to most entities, meets
the program objectives, and is the recommended
plan of the Department of Water Resources.

Water Requirements

The overall net water requirements in the Delta

include internal consumptive uses and net Delta out-

flow for controlling salinity to protect agricultural,

municipal, industrial, and fish and wildlife uses. Un-
der the recommended plan, water necessary to meet
these requirements will vary from about 4.9 cubic

kilometres (4 million acre-feet) in a critical year to

about 8.3 cubic kilometres (6.7 million acre-feet) m a

wet year as shown in Table 2. As an area of origin, the

Delta under California law has priority to available

water to meet these needs before water is exported.

TABLE 2

APPROXIMATE DELTA WATER REQUIREMENTS WITH PROPOSED DELTA STANDARDS
Drait Four-Agency ' SWRCB Draft Plan ^

Cubic Million Cubic Million

Class of Year Kilometres Acre-feet Kilometres Acre-feet

Wet 7.6 (6.2) 8.3 (6.7)

Above Normal 6.8 (5.5) 6.9 (5.6)

Below Normal 6.5 (5.3) 6.5 (5.3)

First Dry Year 5.4 (4.4) 5.4 (4.4)

Second Dry Year and Critical Years 5.1 (4.1) 4.9 (4.0)

' BaMd on estimated amounts o* water necessary to meet the Draft Four-Agency Fish and Wildlife Agreement for fish. 197S Basin Plan water quality requirements for agnculture. and
Delta consumptive use

' Based on proC>abie long.range amounts o' water necessary to meet the March 1978 SWRCB Draft Water Quality Control Plan (assuming relocation of the Contra Costa Canal Intake

and installation of Sjisun Marsh facilities), and consumptive use m the Delta

2—T7736
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The combined export demands of the SWP and

CVP are expected to grow from 6.8 cubic kilometres

(5.5 million acre-feet) per year in 1980 to 9.5 cubic

kilometres (7.7 million acre-feet) per year in year

2000. This estimate takes into account reduced popu-

lation growth, primarily in Southern California, and

DWR's year 2000 goal of 860 cubic hectometres

(700,000 acre-feet) per year of water conservation

and waste water reclamation, primarily in the munici-

pal and industrial areas served by the projects. In a

critical dry year these amounts would be reduced to

5.4 and 7.4 cubic kilometres (4.4 and 6.0 million acre-

feet) in 1980 and year 2000, respectively. These re-

duced amounts reflect the dry year water deficien-

cies allowed in SWP and CVP contracts.

Water Supplies

Firm yield is defined as the annual supply of water
that can be sustained in all years, except that, during

critical dry periods such as 1928 to 1934, lower sup-

plies (or deficiencies) are permitted in accordance
with predetermined provisions in the SWP and CVP
water supply contracts. Existing SWP and CVP facili-

ties have enough storage capacity and Delta pump-
ing capacity to produce a firm yield from the Delta

of about 6.9 cubic kilometres (5.6 million acre-feet)

assuming 1975 Basin Plan Delta criteria, and about 7.2

cubic kilometres (5.8 million acre-feet) per year with

the Draft Four-Agency criteria for fish and 1975 Basin

Plan criteria for agriculture. Subsequent to studies

conducted for this report, the SWRCB issued its

March 1978 Draft Water Quality Control Plan for

modifying Basin Plan criteria. Preliminary review of

the Draft Plan indicates that the resulting firm yield

available from the Delta falls between the yields de-

termined from the foregoing studies. These estimat-

ed yields do not include two CVP projects under

construction. Auburn and New Melones Reservoirs.

Also, they do not assume deterioration in yield due
to increased use in the areas of origin upstream from
the Delta.

Taking these factors into account, the estimated

combined CVP and SWP firm yield available from the

Delta from existing and under-construction facilities

in the year 2000 will be 6.4 cubic kilometres (5.2 mil-

lion acre-feet) and 6.7 cubic kilometres (5.4 million

acre-feet) for 1975 Basin Plan criteria and Draft Four-

Agency criteria, respectively. Subtracting the es-

timated firm yield under year 2000 conditions from
the estimated target demands from Delta export

shows that there is need for additional supplies in the

amount of 2.8 to 3.1 cubic kilometres (2.3 to 2.5 mil-

lion acre-feet) per year, depending on the Delta wa-
ter quality criteria adopted. As with 1980 conditions,

corresponding values under the March 1978 SWRCB
Draft Plan are expected to fall between these two
conditions.

Summary of Selected Plan

Early in the study, it was recognized that no single

action would protect the Delta estuary and meet the

increasing requirements in areas that receive a por-

tion of their water supplies from the Delta. The De-

partment's program includes: (1) Delta protection

measures—physical, institutional, and statutory; (2)

an isolated Delta water transfer facility in the form of

a staged Peripheral Canal; (3) municipal and indus-

trial water conservation and waste water reclama-

tion in the export service areas; (4) surface and
ground water storage facilities and conveyance sys-

tems south of the Delta; and (5) water storage facili-

ties north of the Delta. A brief description of these

measures is included here and discussed in detail in

Chapter V. The location of the physical facilities is

shown on Figure 2.

Delta Components

Delta components include water transfer facilities,

institutional and statutory measures to protect the

Delta-Bay estuary, and physical facilities to meet spe-

cific needs in the Delta and Suisun Marsh.

Delta Water Transfer Facility. The Peripheral

Canal is included in the plan to eliminate adverse

environmental conditions associated with conveying

water through the Delta and to help meet increased

needs of SWP and CVP. The ultimate issue on selec-

tion of a Delta transfer facility was that of an isolated

or nonisolated transfer of water through the Delta.

Most fishery interests and water users south of the

Delta preferred an isolated channel such as the Pe-

ripheral Canal. Many Delta water users, on the other

hand, prefer any plan which keeps export water in

the Delta channels, since such a plan could give

them a physical rather than a statutory or contractual

guarantee that Delta water quality would be protect-

ed to some extent. Continuing the status quo also

puts off the need for payment by the Delta water

users for net benefits received from the projects. The
selection of the staged Peripheral Canal over other

alternatives was based on the fact that with an isolat-

ed conveyance system the needs of both the Delta

fishery and Delta agriculture could be met, while with

a nonisolated alternative many of the fishery require-

ments could not be met. Inherent in this conclusion

was the need for strong guarantees that both the

SWP and CVP would be operated to protect the

Delta fishery and Delta agricultural, municipal, and

industrial uses. The recommended measures for pro-

viding these guarantees are discussed below.

Delta-Bay Protection Program. The Delta-Bay

Protection Program is made up of five institutional

and statutory components and four physical compo-
nents as follows:
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Figure 2. Key elements of the selected plan.
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1. An Environmental Monitoring of water quality

and fish and wildlife habitat to assure that the

desired results are being achieved and to pro-

vide early earning if problems arise.

2. A Four-Agency Fish and Wildlife Agreement
between DWR, USBR, Department of Fish and
Game (DFG),and U.S. Fish and Wildlife Service

(USFWS) specifying needs and means for pro-

tecting fish and wildlife in the Delta-Bay estuary

and Suisun Marsh.

3. A CVP-SWP Coordinated Operation Agreement
whereby the two projects will meet identical

Delta water quality standards and will spell out

the responsibility and obligations of the two
projects in meeting these Delta-Bay and Suisun
Marsh needs.

4. A Periodic Review of Delta Water Quality

Standards, with modifications, where and when
necessary, to protect the reasonable balance in

the allocation of water between competing
uses as generally provided for in Article X, Sec-

tion 2 of the California Constitution, which re-

quires that the water resources of the State be
put to the fullest beneficial use possible, that

such uses and methods of use shall be reason-

able, and that no water shall be wasted.
5. State and Federal Contracts for water quality

and water supplies with the eight Delta and Sui-

sun Marsh agencies, with payment by agricul-

tural and municipal and industrial beneficiaries

for net benefits received. While getting con-
tracts with all agencies is desirable, no agency
wil be permitted to block the rest of the pro-

gram by refusing to sign a contract.

In the form of physical facilities. Delta protection

includes:

1. South Delta Water Quality Improvement Facili-

ties to distribute good quality water to south
Delta areas which now have poor quality water.

2. Relocation of the Contra Costa Canal Intake to

divert water from Clifton Court Forebay to im-

prove the water quality for eastern Contra
Costa County and to save water otherwise
needed for water quality control at the present
point of diversion.

3. Western Delta Qverland Water Facilities on
Sherman Island, Jersey Island, and Hotchkiss

Tract to provide good quality water to these

agricultural areas where it would otherwise take

excessive amounts of water (outflows) large

enough to maintain adequate water quality.

4. Suisun Marsh FacilitiesXo improve water quality

for Marsh management in a more efficient man-
ner than possible under present conditions.

Components South of the Delta

Components south of the Delta include measures
to: (1) reduce the rate of increase and demand for

water to be exported from the Delta; (2) increase the

dependable supplies of the CVP and SWP systems
south of the Delta: and (3) enlarge or provide new
conveyance facilities south of the Delta.

Specifically the program includes:

1

.

Water Conservation and Waste Water Reclama-
tion in municipal and industrial service areas to

provide a more efficient use of existing and fu-

ture water supplies in the amount of 860 cubic

hectometres (700,000 acre-feet) per year by the

year 2000. Water conservation and reclamation

by federal. State, and local water agencies is

contemplated.
2. Use of available Ground Water Storage in the

San Joaquin Valley and Southern California to

bank excess Delta supplies m normal and wet
years for use in dry and critical years. This fea-

ture envisions banking up to 4.1 cubic ki-

lometres (3.3 million acre-feet) to produce an
incremental firm yield for the SWP of 490 cubic

hectometres (400,000 acre-feet) per year. This

component also includes enlarging the East

Branch of the California Aqueduct to provide

sufficient conveyance capacity to deliver avail-

able Delta supplies to the Chmo Basin for re-

charge.

3. Construction of Los Vaqueros Off-Stream Stor-

age Reservoir in Contra Costa County to a

capacity of about 1 200 cubic hectometres

(950,000 acre-feet). This would: (a) provide an

incremental dry period yield to the SWP-CVP
system of about 200 cubic hectometres (160,000

acre-feet) per year: (b) facilitate meeting
project demand south and west of the Delta

during periods of reduced export pumping; (c)

protect striped bass in the spring; (d) facilitate

the use of ground water storage described in

No. 2 above; and (e) provide an emergency
gravity supply to over 250,000 people in Contra

Costa County Water District, which presently

has reserve storage for only a 2 or 3 day supply.

4. Los BanOS Grandes Off-Stream Storage Reser-

voir is included as a partial alternative to Los

Vaqueros Reservoir. At 2.7 cubic kilometres (2.2

million acre-feet) of storage capacity, it would
provide a somewhat greater increment of yield

to the system but would not offer the same op-

erational flexibility to the system nor could it

serve as an emergency supply to Contra Costa
County Water District.

5. Construction of the Mid-Valley Canal Xo serve

the east side of the San Joaquin Valley and al-

leviate a portion of the ground water overdraft

in the areas north and south of Fresno.

Components North of the Delta

Components north of the Delta consist of tributary

and off-stream storage reservoirs in the Sacramento
River basin to augment the supply available at the

Delta and increase the yield of the SWP and CVP.
Specifically the program includes;

10
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3.

Construction of the authorized Corps of Engi-

neers' Cottonwood Creek Project to provide a

yield for the SWP of approximately 190 to 250

cubic hectometres (150.000 to 200.000 acre-

feet) per year during critical dry periods. It is

contemplated that the Corps of Engineers

would build the project and that the State

would contract for water under the Water Sup-
ply Act of 1958 for municipal and industrial uses
in the SWP service area.

Construction of the Glenn Reservoir-River Di-

version Planxo a storage capacity of 10.7 cubic

kilometres (8.7 million acre-feet) per year to in-

crease the water available at the Delta and the

yield of the SWP and the CVP by approximately

1.2 cubic kilometres (1 million acre-feet) per

year.

the Colusa Reservoir—River Diversion Plan is

included as a partial alternative to the Glenn

Reservoir—River Diversion Plan.

Related Items

In Senate Bill 346 the Legislature added facilities to

provide for transportation of water to serve the coun-

ties of San Joaquin, San Francisco, San Mateo, Ala-

meda, and Contra Costa. To date, the specific nature

of such facilities has not been determined
Senate Bill 346 would also appropriate $750,000 per

year for DWR to conduct a 5-year comprehensive
agricultural water conservation and management
program. In addition the bill would establish a $50,-

000,000 loan fund to provide farmers low-interest

loans to assist m the implementation of agriculture

water conservation programs.

Schedule

A schedule and sequencing of facilities to add in-

crements of new yield sufficient to meet the project-

ed demands set forth m this report is shown in Figure

3.

PERIPHERAL CANAL
STAGE 1

EVALUATE FISH SCREEN

STAGE 2

STAGE 3

OTHER DELTA FACILITIES

SUISUN MARSH PROTECTION FAC

SOUTH DELTA WQ IMPROVEMENT FAC

RELOCATE C C CANAL INTAKE

WESTERN DELTA OVERLAND FAC

MID VALLEY CANAL

LOS VAQUEROS RESERVOIR

SAN JOAQUIN VALLEY - SOUTHERN
CALIFORNIA GROUND WATER

EAST BRANCH ENLARGEMENT

COTTONWOOD CREEK PROJECT

GLENN RESERVOIR -RIVER DIVERSION

WASTE WATER RECLAMATION

WATER TRANSPORTATION FACILITIES
TO BAY-DELTA COUNTIES

(PLANNING UNDERWAY - CONSTRUCTION
NOT YET SCHEDULED)

(NOT YET DEFINED)

J I L I I 1 L _L_I L

Figure 3. Schedule for selected facilities.
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Yield from the Selected Facilities

The estimated firm annual yield from tfie Delta of

the SWP and CVP would be increased by 3.7 cubic

kilometres (3 million acre-feet) per year—from 6.4 to

10.1 cubic kilometres (5.2 to 8.2 million acre-feet) per

year in year 2000 as shown in Figure 4 '. The approxi-

mate values of yield from each of the various facili-

ties are also shown. This yield exceeds the projected

year 2000 export demands by 620 cubic hectometres

(500,000 acre-feet) per year. This provides a contin-

gency against uncertainties in forecasting future

events or may be used for increases in SWP or CVP
contracted demands beyond the year 2000.

Uses of Delta Water Supply

Figure 5 depicts the variation in average annual

water supply and disposal at the Delta for 1980 ^ and

the year 2000 ^ over a 50-year period of hydrology. It

also shows the same information for typical dry year

conditions (the average of the 16 driest years) and

' Based on pfeltmmarv analysis. The yield would be approximately the same under the

March 1978 SWRCB Draft Water Quality Control Plan

' For 1980 required Delta outflow based on conditions without the Peripheral Canal

assuming 1975 Basin Plan water quality criteria plus carnage water needed to main-

tain water quality at the export pumps
' For 2000. required Delta outflow based on conditions with Peripheral Canal and other

components of the selected plan assuming 1975 Basin Plan agricultural and Draft

Four-Agency tish and wildlife water quality criteria

typical wet year conditions (the average of the 16

wettest years) in the 50-year period of study.

Where the Water is Used

Figure 6 shows the areas where CVP and SWP
water exported from the Delta will be used under
"normal" and critical year conditions for 1980 with

the existing SWP and CVP facilities. Figure 7 shows
the same information for the projects under year

2000 conditions, with implementation of the selected

program.

Costs

The estimated capital costs to build the facilities of

the plan total approximately $3.4 billion at 1977 price

levels. With an assumed escalation rate of 6 percent

per annum to allow for inflation, the estimated capi-

tal outlay to build the facilities over a 20 to 25 year

period would be $7.2 billion. These costs are depict-

ed graphically on Figure 8, which also shows the

estimated cost for each of the components m the

plan.

Sources of Funding

It is proposed that several program facilities would

4 NEW PUMPS AT DELTA PUMPING PLANT (. 1 MAF)

FOUR-AGENCY FISH & WILDLIFE AGREEMENT (.2 MAF)

PERIPHERAL CANAL WITH FOUR-AGENCY
FISH & WILDLIFE AGREEMENT (1.0 MAF)

GROUND WATER SOUTH
OF DELTA (.4 MAF)

LOSVAQUEROS
RESERVOIR (.16 MAF)

COTTONWOOD CREEK
PROJECT (.17 MAF)

GLENN RESERVOIR -

RIVER DIVERSION (1.0 MAF)

.4 MAF NET REDUCTION
DUE TO UPSTREAM USE

NOTE: 1 MAF 1.2335 CUBIC KILOMETRES

Figure 4. Sources of water for Delta export with selected facilities, year 2000.
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FROM CVP - SWP
STORAGE
.8 MAF

50-YEAR AVERAGE
YEAR 1980 - 21.2 MAF

FROM
CVP - SWP
STORAGE
.8 MAF

YEAR MAF

DELTA OUTFLOW IN
OF MINIMUM REQUIR

FROM CVP - SWP
STORAGE
1.2 MAF

TYPICAL DRY YEAR

YEAR 1980 - 12. 4 MAF

FROM
CVP - SWP
STORAGE
.9 MAF

DELTA OUTFLOM
IN EXCESS
OF MINIMUM

- REQUIREMENTS

YEAR 2000 - MAF

FROM CVP - SWP
STORAGE
.3 MAF

FROM
CVP . SWP
STORAGE

5 MAF

TYPICAL WET YEAR'
YEAR 1980- 33.8 MAF YEAR 2000 - 30.9 MAF

NOTE: I MAF - 1.2335 CUBIC KILOMETRES

Figure 5. Uses of Delta water.
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CONTRA
COSTA
CANAL
.14 MAF

^^^^TJEMAA^^

DELTA-
MENDOTA
CANAL &
EXCHANGE
CONTRACT
1.67 MAF

SOUTHERN
^CALIFORNIA,

1.13 MAF A\

SAN LUIS
1.46 MAF

SAN
wJOAQUIN
> A VALLEY

/SURPLUS\^^ ^'^V
WATER ^

^5 MAF^
"OffToEMN^^

CROSS
VALLEY
CANAL

-.13 MAF

CONTRA
COSTA
CANAL
.14 MAF

SOUTH BAY
AQUEDUCT
.14 MAF

^^VORLDE^yV/>
"-^ELT/V^^^
MENDOTA
CANAL &

EXCHANGE /

S^W.WSAN LUIS'
1.33 MAF/ .96 MAF

SOUTHERN
^ipVCALIFORNlA
' 1.13 MAF

^f/VIAND ^

,
SAN .

JOAQUir
VALLEY
65 MAEX:<^'

CROSS
VALLEY
CANAL
.10 MAF

"SOUTH BAY
AQUEDUCT
.14 MAF

NORMAL YEAR
6.4 MAF

TYPICAL CRITICAL YEAR
4.4 MAF

NOTE: 1 MAF X 1.2335 CUBIC KILOMETRES

Figure 6. Where the water is used - Year 1980.

CONTRA
COSTA
CANAL
.20 MAF

^^^^TJEMAN^^

o^-TTdemaM^
CENTRAL COASTAL- '

.06 MAF

CROSS
VALLEY
CANAL
.13 MAF

SAN FELIPE
.15 MAF

NORTH BAY
AQUEDUCT

.05 MAF

SOUTH BAY
AQUEDUCT
.14 MAP

CONTRA
COSTA
CANAL
.20 MAF

q^aOEMA^o
CROSS VALLEY

CANAL
.10 MAF

SAN FELIPE
.11 MAF

J

^^ oemano

MID-
VALLEY
CANAL
.32 MAF

NORTH
BAY
AQUE

.05 MAF

SOUTH
BAY

AQUEDUCT
.14 MAF

CENTRAL
COASTAL
.06 MAF

NORMAL YEAR
7.7 MAF

TYPICAL CRITICAL YEAR
6.0 MAF

NOTE: 1 MAF = 1.2335 CUBIC KILOMETRES

Figure 7. Where the water is used - Year 2000.
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STATE SHARE

^^/J FUND

FEDERAL SHARE
FEDERAL SHARE OF FACILITIES MUST COME
FROM CONGRESSIONAL APPROPRIATIONS

MISCELLANEOUS RECEIPTS, tideland OIL and
GAS REVENUES FOR RECREATION, FISH AND
WILDLIFE ENHANCEMENT, AND DELTA WATER
QUALITY; FEDERAL FLOOD CONTROL PAYMENTS;
AND SHORT-TERM INTEREST EARNINGS.

GENERAL OBLIGATION BONDS. BONDS RESERVED
AS PROVIDED IN THE BURNS-PORTER ACT FOR
CONSTRUCTION OF ADDITIONAL CONSERVATION
FACILITIES.

-REVENUE BONDS, authorized the state
CENTRAL VALLEY PROJECT ACT TO BE SUP-

PORTED BY PAYMENTS MADE BY AGENCIES BENE-
FITING FROM THE FACILITIES TO BE BUILT.

TIDELAND OIL AND GAS REVENUE.
{TO BE REPAID LATER)

CALIFORNIA WATER FUND, includes REPAY-
MENTS FROM SWP REVENUES AND SOME TIDE-

LAND OIL AND GAS REVENUES.

Figure 9. Sources of funding for selected facilities and programs.

eral share of the costs would have to come from

congressional appropriations after the particular

facilities were authorized. The State's share would
come from available financing sources as shown on
Figure 9.

All the State sources, except revenue bonds, are

active, and funds are accruing to them on a predeter-

mined basis. The State's Central Valley Project Act
authorizes the Department to issue revenue bonds to

pay the costs of carrying out any of the objectives of

the Act. This Act also permits the Department to add
additional facilities that are consistent with the

project and the object of the Act. Consequently,
there will be considerable work to be done in putting

together a revenue bond financing program for an
additional conservation facility. However, the basic

concepts have been developed for issuance of such
bonds (for example, revenue bonds used to finance

Devil Canyon Power Plant on the East Branch of the

California Aqueduct).
None of these State funding sources requires new

legislation. The appropriations in Senate Bill 346
were for related matters.

Repayment

Water agencies contracting with the USBR pay for

water in accordance with pricing policies of the Fed-
eral Government. For federal projects, costs for flood

control, fish and wildlife enhancement, and recrea-

tion are nonreimbursable.

The 31 agencies contracting with DWR for SWP
water would repay over 90 percent of the costs of the

SWP facilities, including the State's share of the cost

of the selected facilities which are allocated to water

supply. Project costs are also expected to be allocat-

ed to nonreimbursable functions such as providing

water for water quality, fish, wildlife, and recreation

in the Delta, Suisun Marsh, and San Francisco Bay.

This arrangement would compensate for nonproject

depletions which have reduced the amount of water
naturally available to those areas. These costs would
not be repaid by the water users. Provisions to this

effect are incorporated in Senate Bill 346.

Implementing the Program

In addition to the advance planning, feasibility, and

environmental reports and the preparation of de-

signs and specifications that are necessary before

any component goes to construction, there are a

number of institutional and legislative actions that

should be taken.

The SWP and the federal CVP both supply water

to and export water from the Delta, but they current-

ly operate to different water quality standards.' It is

physically impossible to separate their operations or

operational effects, and both projects feel the ef-

fects of salinity intrusion and share other operations

problems. Thus, Delta protection can only be

achieved through State and federal participation in

any facilities for transporting water across the Delta

and correlative facilities for distributing water within

the Delta and the Suisun Marsh. Furthermore, since

' See discussion of recenl Supreme Court decrsion, Calitorms v US—U S L W 4997

(July 3. 1978) in Chapter II.
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under California law both projects have equivalent

water rights and priority obligations to protect the

Delta ahead of exports, federal participation neces-

sarily extends to the operational aspects of the

project.

An important element for guaranteeing fair and
equitable Delta protection would be congressional

legislation, or other federal arrangements, authoriz-

ing and obligating federal participation in Delta facili-

ties and protective measures. These should include:

(1) compliance with identical water quality stand-

ards in the Delta:' (2) execution of contracts for wa-
ter quality and water supply with willing Delta water
users; (3) completion of a fish and wildlife agree-

ment to protect the Delta and Suisun Marsh: and (4)

completion of a coordinated operation agreement
for the SWP and the CVP. These actions should be
conducted concurrently with the planning, environ-

mental, and design studies for the recommended
plan and ideally should precede construction of the

Peripheral Canal.

All of the foregoing concepts are embodied in

State Senate Bill 346. One of the main purposes of

this bill is to provide a clear expression that Califor-

nia's elected representatives support the Depart-

ment's program to resolve the Delta controversy and
provide water for the federal and State projects. Pas-

' In view 0* the recenl Supreme Court deC'Sion ( California V U S—U S L W 4997 (July

3. 1978) I the requtremeni (or federal legislation may not be needed for compliance
with identical water quality conditions, but other actions may require Congressional

concurrence

sage of Senate Bill 346 would show the Federal Gov-
ernment that California agrees on its water future

and that USBR cooperation and assistance are need-

ed.

After the many months of restudy and numerous
public hearings by both the Department and the

Legislature, it is time to begin implementation. Sen-

ate Bill 346 notwithstanding, the first steps have been
taken to implement the program. As a result of the

Special Task Force Report on the (federal) San Luis

Unit, and meetings between Secretary of the Interior

Andrus and Governor Brown, the Federal Govern-

ment has now indicated a willingness to do its share

in protecting the Delta. When applied to the Delta,

the recent Supreme Court decision ' holding that the

Bureau must comply with conditions in water rights

permits that are not in conflict with congressional

directives will require the Bureau to comply with the

same Delta protection conditions required of the

State.

Negotiations toward the specific nature and ex-

tent of federal participation are in progress. DWR
has taken the initial steps toward implementing the

ground water storage plan and the interim protective

facilities for the Suisun Marsh, and has begun work
toward the necessary geologic exploration and feasi-

bility reports for the storage reservoirs in the pro-

gram.

' California M t/5—U SL W 4997 (July 3, 1978) See Chapter II lor discussion
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Sinitit Rivet at the confluence of the Nutth fork ,ind Middle Fork.

This river, within the n/orth coast of California, is included
in the State's Wild and Scenic Rivers Act (1972).

I
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CHAPTER II. BACKGROUND

"Pipe the Water to the People" could be the title

of a large chapter in California's water development
book.

Through interbasin transfer systems, the Owens
Valley supplies Los Angeles, the Colorado River sup-

plies the South Coastal Plain and the Imperial Valley,

the Sierra Nevada supplies San Francisco and the

East San Francisco Bay area, the Eel River supplies

the North Bay area, and the Trinity River supplies the

Sacramento Valley. Reservoirs m the mountains and
foothills provide long-term supplies to scores of

smaller towns (and agricultural entities) throughout
the State. Imported supplies usually supplement lo-

cal surface and ground water. As the State has
grown, larger storage works and longer conveyance
systems have been built to meet the growing require-

ments for water. Some 4.000 separate organizations

now exist in California to supply the State's water
needs.

The two largest water supply systems within Cali-

fornia, the CVP and the SWP, impound water north

of the Delta and release it for use in the Sacramento
Valley and the Delta. Regulated supplies, together
with unregulated flows not needed for water supply
and salinity control in the Delta, are diverted from the

Delta for use south and west of the Delta. Thus, the

Delta is the focal point of California's water industry

and an area subject to enormous environmental and
political pressures. This chapter presents a brief his-

tory of water development in the State and the Delta,

and retraces the years of planning for a Delta facility.

The California Water Picture

California has been faced with the problem of how
best to control, protect, conserve, and develop its

most vital resource—water. This subject was a mat-

ter for discussion at the first meeting of the State

Legislature in 1850. The continued growth of the

State's population, industry, and agriculture has
served to compound the planning considerations

that must be faced in arriving at balanced solutions

to the problem. Plans for water resources develop-
ment within the State must recognize the diverse

needs that exist and show both imagination and fore-

sight m meeting them.
California is a land of contrast. Its 40 million hec-

tares (100 million acres) include both the highest and
lowest elevations m the contiguous United States. Its

northern and southern borders are separated by 10

degrees of latitude, its eastern and western extremi-

ties by 10 degrees of longitude. The climate ranges
from subtropical to alpine. Annual precipitation var-

ies from less than 50 millimetres (2 inches) to more
than 2500 millimetres (100 inches), and floods and
droughts occur often, sometimes in the same year.

California has large, heavily populated cities and vast

desolate areas. Highly productive agricultural devel-

opments are located in and and semiand regions of

the State. Most of the State's population lives in

areas close to the sea coast and remote from abun-

dant water supplies. These contrasts are responsible

for most of California's water problems. To a large

extent, they have determined the scope and direc-

tion of the water development planning effort in the

State.

California's basic water problem is not one of

inadequacy. Rather, it is one where natural supplies

do not occur at the right time or place to meet re-

quirements. The State's average annual runoff ex-

ceeds Its present and estimated future requirements

by a wide margin, but most runoff comes during win-

ter and spring when needs are at a minimum. Also.

the major sources of water are in Northern Califor-

nia, while the major urban and agricultural lands are

in the central and southern portions of the State.

Great distances and rugged mountains intervene

between the source areas and areas of demand.
About 70 percent of the total streamflow occurs

north of the latitude of Sacramento, while 80 percent

of the ultimate consumptive water requirements lie

south of that line. The large variations of runoff from

year to year are another part of California's water

problem. The typical pattern consists of a dry period

of several years followed by one or more years of

above-normal runoff. Years of average runoff are the

exception rather than the rule.

Adjusting the water distribution problem in time

and place is the heart of California's water develop-

ment program. Winter flows are stored in reservoirs

for use during the summer growing season, and the

excess runoff of wet years is captured for use during

drought periods. To a certain extent, this is accom-

plished naturally. Snow accumulates in the moun-

tains during the winter, and it melts and produces

streamflow during the ensuing spring and summer
months. Huge quantities of runoff are stored in

ground water basins and serve as a natural mech-

anism for ironing out the irregularities and discrepan-

cies in water supply. Over the years, these ground

water reservoirs have furnished a major part of Cali-

fornia's water supplies. Some of the largest and most

productive ground water reservoirs are located in

the San Joaquin Valley and m Southern California.

Unfortunately, many have been heavily exploited to

the point where extractions exceed replenishment,

creating a condition of overdraft.

Early Development

The record of water development in California

dates back to the latter part of the 18th century when
Spanish missionaries diverted water from streams to

irrigate crops in the valleys of Southern California.
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The gold rush of 1849 gave impetus to water develop-

ment, and many ditches were constructed in the Si-

erra Nevada for placer mining. Some of these ditches

were later used for irrigation and power, and some of

them are in use even today.

Until the present century, water developments in

the State generally were accomplished by individuals

or companies. As California grew and the need for

water increased, private initiative was followed by

community enterprises, irrigation districts, public

utilities, and municipal projects of steadily increasing

size and complexity. The metropolitan centers, Los

Angeles, San Francisco, and the Oakland area, were
leaders in developing projects to import water.

Before the 1920's, water development planning in

California was conducted primarily by local entities

to solve local problems. These plans were conceived

and executed without the benefit of a statewide

framework to provide guidance and coordination.

In 1921, the State Legislature authorized the State's

water officials, then in the Department of Public

Works, to conduct a statewide water resources

investigation. The Department made several reports

to the State Legislature during the next 10 years and

in 1931 submitted a report on the "State Water Plan".

The plan provided for a transfer of surplus water

between the north and south portions of the Central

Valley, and served as the basis for the present federal

Central Valley Project.

The Federal Central Valley Project

In 1933, two years after the original State Water
Plan was presented to the California Legislature, the

Legislature passed the State Central Valley Project

Act to implement the CVP, the initial feature of the

State Water Plan. After passage of the bill, it was
placed before the voters of the State in a special

election held on December 19, 1933, and won the

voters' approval. State funds to begin construction

could not be obtained, however, because the nation-

wide depression made the revenue bonds unmarke-

table. Consequently, arrangements were made for

federal authorization and financing of the CVP, first

administratively, and later under the Rivers and Har-

bor Act of 1937. The project was authorized to im-

prove navigation, regulate the flows of the San
Joaquin and Sacramento Rivers, control floods, store

water, reclaim arid and semiarid lands, and generate

electric energy.

The authorizing act declared that the dam and
reservoirs "shall be used first for river regulation,

navigation and flood control; second for irrigation

and domestic uses: and third for power". Salinity

control in the Delta was not specifically listed as a

project purpose, although a 1954 reauthorization did

add as a purpose, "the use of waters thereof for fish

and wildlife purposes, subject to priorities as are ap-

plicable under previous acts".

A principal function of the CVP is to transport wa-

ter from the Sacramento, Trinity. American and San

Joaquin River basins to the water-deficient areas of

the Sacramento and San Joaquin Valleys (see Figure

10) . The key water supply feature is Shasta Reservoir

on the Sacramento River. Water stored here is first

used to generate power—as at most CVP reservoirs

—and then flows south in the natural channel of the

Sacramento River toward the Delta. Diversions from

Trinity Reservoir also flow in the Sacramento River to

the Delta. Water conserved by the Friant Division is

transported to the Tulare Basin via the Friant-Kern

Canal and to the San Joaquin Basin via the Madera
Canal.

At Red Bluff a diversion dam diverts water from

the Sacramento River to the Corning Canal and the

Tehama-Colusa Canal to irrigate lands in Tehama,
Glenn, Colusa, and northern Yolo counties. In addi-

tion, numerous CVP water users divert their supply

directly from the Sacramento River.

Thirty-two kilometres (20 miles) east of Sacra-

mento, American River water is stored in Folsom Res-

ervoir for use in the Folsom-South service area and

for release into the Sacramento River upstream of

the Delta.

Forty-eight kilometres (30 miles) south of Sacra-

mento, the Delta Cross Channel serves as a con-

trolled diversion channel between the Sacramento

River and the Mokelumne River at the north edge of

the Delta. In conjunction with Georgiana Slough, a

natural channel, the Cross Channel directs Sacra-

mento River water across some 48 kilometres (30

miles) of Delta to the Rock Slough Intake to the Con-

tra Costa Canal and to the export pumps near Tracy,

while improving the quality of irrigation supplies in

the central Delta.

The Delta Cross Channel - the diversion upstream from
Walnut Grove that routes Sacramento River water to the

central Delta via the Mokelumne River.

From Rock Slough in the southern Delta, the CVP
supplies water to the Contra Costa Canal, the first

unit of the CVP to become operational (1940). This

canal extends westerly 77 kilometres (48 miles)

along the south shore of Suisun Bay to Martinez,

transporting water from the Delta for municipal, in-

dustrial, and irrigation uses.
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STATE WATER PROJECT

CENTRAL VALLEY PROJECT

FEDERAL- STATE JOINT USE FACILITIES

\
\

\

)

Figure 10. Major features of the Central Valley Project.

I
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The six pumps of the federal Tracy pumping plant

lift as much as 130 cubic metres per second (4,600

cubic feet per second) 60 metres (197 feet) into the

Delta-Mendota Canal, which delivers water to the

lower San Joaquin Valley as far south as 188 ki-

lometres (117 miles) into the San Joaquin River at

the Mendota Pool. There it replaces a portion of the

natural flows of the San Joaquin River that are stored

by Friant Dam and Reservoir in the Sierra Nevada
foothills northeast of Fresno. Friant water is distribut-

ed north and south at these higher elevations by the

Madera and Friant-Kern Canals.

About 96 kilometres (60 miles) south of the Delta,

between the Delta and the Mendota Pool, is the fed-

eral-State, joint-use San Luis Dam and Reservoir, an
off-stream storage facility of the CVP and the SWP.
Water diverted from the Delta via both the Delta-

Mendota Canal (CVP) and the California Aqueduct
(SWP) is pumped into San Luis Reservoir during the

winter and early spring for release to service areas

during the summer and fall.

The California State Water Project

Planning for the SWP began after World War II. It

was stimulated by the unprecedented growth and
development of California and the corresponding in-

crease in the need for water. At that time the State's

Division of Water Resources conducted two pro-

grams. One concentrated on collecting basic data
and developing a statewide water plan, the Califor-

nia Water Plan. The other considered a specific

project as a State-constructed portion of the plan,

the State Water Project.

In regard to the latter, Mr. A. D. Edmonston (State

Engineer, 1950-1955) presented the first complete
report on the Feather River Project in May 1951. This

report proposed a multiple-purpose dam and reser-

voir on the Feather River near Oroville complete with

power plant, an afterbay dam and power plant, a

Delta cross channel, an electric power transmission

system, an aqueduct to transport water from the Del-

ta to Santa Clara and Alameda Counties, and an
aqueduct to transport water from the Delta to the

San Joaquin Valley and Southern California.

The proposed project was authorized by the Legis-

lature in 1951 under the State Central Valley Project

Act. It was designated "The Feather River and Sacra-
mento-San Joaquin Delta Diversion Projects". Under
the State Central Valley Project Act, the Division of

Water Resources was authorized to continue neces-
sary investigations, surveys, and studies, including

the preparation of plans and specifications for the

construction of the authorized works, and to submit
its plans to the then Water Project Authority for ap-
proval.

The Division of Water Resources continued its

studies and investigations and, in 1955, after approval
by the Water Project Authority, submitted another

report to the Legislature on the proposed Feather
River Project.

The 1955 report showed that the project had engi-

neering and financial feasibility and recommended
that the Legislature appropriate funds to start con-
struction. The report also recommended adding San
Luis Reservoir on the west side of the San Joaquin
Valley.

During late 1955 and early 1956, Northern and Cen-
tral California were subjected to the greatest flood in

the area's history of recorded streamflow. The in-

tense flood-producing precipitation occurred over 60
percent of the area of the State.

Also in 1956, the Legislature took an important step
to further the development of the State's water re-

sources program. It provided for a reorganization of

the water agencies of State Government. Effective

July 5, 1956, the State Department of Water Re-

sources was created by act of the Legislature (Chap-
ter 52, Statutes of 1956, First Extraordinary Session,

see Water Code Sections 120-127). The new depart-

ment was created by transferring to it all the func-

tions of the Water Project Authority and the

functions of the Division of Water Resources of the

Department of Public Works, except those relating

to the appropriation of water and the determination

of water rights, which were vested in a new State

Water Rights Board (now the State Water Resources
Control Board).

Construction funds for the SWP were first made
available to the Department in 1957, when the Legis-

lature, in reacting to the floods of the previous year,

appropriated over $25 million in state tidelands oil

revenues to initiate relocation of highways and rail-

roads around the Oroville reservoir site. Year-to-year

appropriations were made through 1960, to permit

continuation of Oroville relocations and to permit

initial construction of the South Bay and California

Aqueducts in 1959. Eventually, about S103 million of

project expenditures were financed by special legis-

lative appropriations.

An assured source of project funds was estab-

lished when the Legislature enacted the California

Water Resources Development Bond Act (Burns-

Porter Act) in 1959 and the California voters ap-

proved it in November 1960. The Act authorized issu-

ance of $1.75 billion in general obligation bonds,

backed by the State's credit, and appropriated all

moneys in, and accruals to, the California Water
Fund for the construction of the SWP.
SWP facilities extend from Plumas County in the

north to Riverside County in the south (see Figure

11). The 1959 Bond Act includes, as part of the SWP.
Delta facilities ".

. . for water conservation, water

supply in the Delta, transfer of water across the Del-

ta, flood and salinity control, and related functions

. .
.". The State has contracted to deliver an ultimate

5.22 cubic kilometres (4.23 million acre-feet) of water

annually to service areas in Northern, Central, and
Southern California (a list of the individual contract-
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STATE WATER PROJECT

CENTRAL VALLEY PROJECT

FEDERAL STATE JOINT USE FACILITIES
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Figure 11. Major features of the State Water Project
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Fish screening facilities at the intal<es to the SWP Delta flefti and CVP Tracy inght) Pumping Plants. With water in the adja-

cent channels flowing toward the export pumps, fish have a difficult time avoiding the pumping plants and must be screened

out. Large fish are screened out completely but the louvre screens are not as efficient in screening small fish. Those that

are screened out are collected and transported in tank trucks to the western Delta. Some of those not screened survive and

grow to adulthood to form a significant fishery in the aqueduct systems as shown below.

Recreationists enjoy a newly-created source of lake

fishing at Pyramid Lake, an off- stream storage reser-

voir on the California Aqueduct. The striped bass in

the hands of a happy angler made a long journey down

the California Aqueduct from the Delta.
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ing agencies and their maximum contractual entitle-

ments are shown in Chapter IV). However, to meet
these contract entitlements, additional facilities will

be required. The 715-kilometre (444-mile) California

Aqueduct is the principal water transportation facil-

ity of the project, which now includes 20 dams and
reservoirs. 5 power plants, 17 pumping plants, and an
additional 161 kilometres (100 miles) of branch aque-

ducts.

Water released from the main storage facility. Lake
Oroville. flows through an underground hydroelec-

tric power plant, through the Thermalito Afterbay,

down the Feather River into the Sacramento River,

and then into the network channels of the Sacra-

mento-San Joaquin Delta.

Near the northern edge of the Delta, the North Bay
Aqueduct, scheduled for completion before 1990.

will deliver water to Napa and Solano Counties. In-

terim facilities presently operated by the State serve

water to Napa County with water made available by
the USSR's Solano Project.

At the southern edge of the Delta. 24 kilometres

(15 miles) southwest of Stockton and 16 kilometres

(10 miles) northwest of Tracy, are the Clifton Court
Forebay, the Delta Fish Protective Facility, the intake

channel to the Delta Pumping Plant, and the Delta

Pumping Plant.

The Clifton Court Forebay serves as a water-regu-

lating reservoir ahead of the SWP Delta Pumping
Plant. It insures the reliability and flexibility of pump-
ing project water at the Delta Pumping Plant. It al-

lows a substantial portion of the pumping
requirement of the California aqueduct system to be
accomplished at night and other times when the cost

for power is less expensive (termed off-peak pump-
ing). It also allows diversion from the Delta to be
adjusted to coincide with favorable tide conditions.

The Delta Fish Protective Facility is built directly

across the intake channel to the Delta Pumping
Plant. The entire intake flow to the pumps passes
through the primary channel of the Fish Protective

Facility. The main purpose of the protective facility

is to prevent floating debris and fish from being car-

ried into the pumps.
At the Delta Pumping Plant, water is lifted 74

metres (244 feet) into the California Aqueduct. The
South Bay Aqueduct branches at this point and deliv-

ers water as far west as San Jose. Water is conveyed
by the California Aqueduct to the San Joaquin Valley

and Southern California. A future addition is planned

to serve the Central Coastal Area.

The Changing Delta

The Delta is essentially a 2800-square-kilometre (1,-

100-square-mile) farm divided into over 60 islands

and tracts by 1100 kilometres (700 miles) of water-

ways (see Figure 12). Cities, industries, freeways,

and railroads surround the Delta but relatively few
people live in the heart of the Delta.

The land is flat. Much of it is between 1.5 metres

(5 feet) above and 6 metres (20 feet) below sea

level. This area is known as the Delta lowlands. With

few exceptions, the towns and orchards are located

above the 1.5-metre (5-foot) contour. Although origi-

nally agricultural, these upland areas, particularly in

the western Delta, have undergone steady industriali-

zation and urbanization.

To a large degree, today's Delta is an environment

of human origin with an introduced ecology that is

artificially maintained. In 1850. the year California

became a state, the Delta was still a natural tidal

marsh overlying a deep peat bog, but the transforma-

tion had begun before statehood.

The Delta began to change in 1830 when trappers

discovered and then began to trap the large beaver

and otter populations. Market hunters killed and sold

elk, antelope, bear, deer, and waterfowl harvested in

the Delta. By 1849, most of the trees had been felled

to fire the boilers of steamboats carrying miners to

the gold fields.

In 1851, people began to modify the land itself.

Delta farms were created by building levees to pro-

tect the land from tides and floods, burning off the

tules and drying the peat, and cultivating the soil.

Intensive farming led to the disappearance of most
large wild animals (deer, antelope, bear, elk) from

the Delta. The levees built to withstand high tides

were no match for California floods and the mining

debris brought down from the placer mines. As
levees were built higher and higher, using steam-

powered equipment to dredge material from channel

bottoms, the land inside them was sinking. Peat soil,

baked by the sun, burned and tilled by humans, oxi-

dized by the air, and eroded by the wind, is now as

much as 6 metres (20 feet) below sea level. Seepage
through or under levees resulting from hydraulic

pressure plagues many islands and has to be pumped
back to the channels. Most islands have been flood-

ed at least once due to levee failure.

As land use changed, so did the use of the Delta's

waterways. Channels that once echoed to the pas-

sage of hundreds of steamships carrying passengers

and cargo between dozens of Delta ports and to San

Francisco now serve as water supply conduits, drains

for unwanted wastes, habitat and migration paths for

fish, avenues for the passage of flood waters, and

playgrounds for recreationists. Deep channels now
serve as passageways for commercial ships passing

between the ports of Sacramento and Stockton and

the Pacific rim ports.

Natural gas pumped from beneath the Delta is

sometimes listed as one of the Delta's most valuable

resources, but fresh water may be its most precious

resource. All the unused runoff, reservoir releases,

and return flows from the Central Valley streams

pass through the Delta on their way to the ocean.

The Delta is the principal source of water for Delta

uses and for export by the state and federal water

projects.
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Figure 12. Sacramento-San Joaquin Delta.
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Because the Delta is open to the San Francisco

Bay complex and the Pacific Ocean and its channels
are below sea level, it never has a shortage of water.

If the inflow from the Central Valley is insufficient to

meet the consumptive needs of the Delta, saline wa-
ter from the bay fills the Delta from the west. Thus,

the local water supply problem in the Delta becomes
one of poor water quality, not insufficient quantity.

Today degradation by agricultural, municipal, and in-

dustrial waste discharges in the San Francisco Bay-
Delta area compounds the problem.
Since the Delta's supply of usab/e waxer depends

on the magnitude of Delta outflows, whatever af-

fects these outflows affects the Delta's water supply.

During the 24-year period from 1920 to 1944, there
were 7 years of severe salinity intrusion in the interior

Delta. As the use of water upstream and export from
the Delta has steadily increased, average annual Del-

ta outflow has been steadily reduced. However,
since 1944 the CVP, and more recently the SWP,
storage reservoirs in Northern California have pro-

vided supplemental water to augment the Delta out-

flows needed to repel ocean salinity during low flow
periods. Salt water is generally controlled to the

western Delta to protect the quality of water at the

export pumps and in accordance with applicable wa-
ter quality standards. However, in 1976 and 1977, rain-

fall and snowmelt reaching the Delta fell to

unprecedented low levels and water available for

both salinity control and export was reduced.

History of Planning for a Delta Facility

The first proposal for a Delta water facility, a physi-

cial barrier, was made in the 1860's by the early set-

tlers of California who recognized salinity intrusion

as a potential problem to water supplies. In 1879-80.

State Engineer William Hammond Hall studied a bar-

rier in conjunction with flood control and concluded
that, while a physical barrier could be constructed,
the costs would exceed the benefits.

Water resources planning studies during the 1920's

and 1930's pointed out the need for large-scale trans-

fers of water from north to south to meet the grow-
ing needs of California. The Delta was recognized as

a natural location to which surplus Northern Califor-

nia river flows and developed supplies would flow via

the Sacramento River and other river channels.

These waters could then be diverted from the Delta

and pumped into canals and offstream storage reser-

voirs for use in the areas of deficiency south and
west of the Delta.

Studies again concluded that a physical barrier

was not economically justified and that, with condi-

tions of upstream development at that time, the most
economical solution for controlling salinity intrusion

and providing the desired water supplies would be
achieved by constructing upstream storage reser-

voirs. These reservoirs would store surplus winter

and spring flows for release during periods of low

natural summer flows for diversion from the Sacra-

mento River and the Delta and to maintain a freshwa-

ter outflow from the Delta to control salinity intrusion

(a hydraulic barrier).

Shasta Reservoir on the Sacramento River was
constructed by the USBR as an outgrowth of early

State planning efforts and began operation in 1944.

Although Delta protection is not acknowledged as a

specific project purpose by the Federal Government,
releases from the CVP reservoirs (in coordination

with Oroville Reservoir of the SWP since 1968) have
provided an effective control over salinity intrusion in

the western Delta since 1944.

In the 1950's projected expanding water uses in the

State stimulated reconsideration of physicial barri-

ers, hydraulic barriers, and other plans for solving

salinity intrusion, water conservation, and related

purposes in the Delta. In 1960, the Burns-Porter Act
included Delta facilities as part of the SWP for water
supply and other functions, including salinity control.

In December 1960, DWR published the preliminary

edition of Bulletin 76, which recommended the "Sin-

gle Purpose Alternative", a version of the Waterway
Control Plan, as part of the SWP. Subsequent public

hearings before the California Water Commission
disclosed much opposition to the plan, and it was
never adopted.

Several other plans were advanced by governmen-
tal agencies and interest groups to solve specific

problems, but none offered a comprehensive inte-

grated plan to resolve all the problems of the Delta

as a whole. This led to formation of the Interagency

Delta Committee (IDC) in September 1961. which
was assigned the task of defining a plan that would
be mutually acceptable to the member agencies and
which would also meet the objectives of Delta water
uses and water transfer. The IDC was comprised of

representatives from DWR. USBR, and USCE. Ad-
vice on fish and wildlife needs was supplied by DFG.

The IDC proposed and, after holding public hear-

ings, adopted a set of functional objectives for a

Delta facility. These objectives involved water qual-

ity and transfer, local water supply, fish and wildlife,

recreation, flood control, seepage and drainage con-

trol, navigation, and vehicular transportation. Then
the IDC developed a Peripheral Canal concept as the

recommended Delta transfer facility and transmitted

a proposed Plan of Development in the Delta to the

California Water Commission in September 1964 for

review and comment. The plan centered on the Pe-

ripheral Canal concept but also included several

other components:

1. Peripheral Canal, including releases for water
quality control.

2. Kellogg Project, consisting of three reservoirs

and about 35 kilometres (22 miles) of canal for

the purpose of increasing the quality and quan-

tity of water available to Contra Costa County
through the Contra Costa Canal.
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3. Western Delta Agricultural Water Facilities con-

sisting of overland water supply facilities to sub-

stitute for diversions from Delta channels.

4. Southern Solano County Water Facilities to pro-

vide municipal, industrial, and agricultural water

supplies to presently undeveloped lands of

southern Solano County.

5. Delta Levee and Bank Protection Project, to

provide a minimum of 50-year flood protection

to the Delta islands.

6. Stockton Deep Water Channel Improvement
Project.

7. Suisun Marsh Management Program.

8. Suisun Marsh Recreation Facilities, to provide

access to recreation and hunting facilities for

the Suisun Marsh area.

9. Delta Game Management Areas.

Review was made of all the comments on the

proposed report. In January 1965, the committee
published its final report which recommended the

Peripheral Canal concept as the best alternative for

adaptation to the full range of water-associated

needs in the Delta while meeting the water transfer

requirements of the state and federal water projects.

The USBR prepared a feasibility report on the Pe-

ripheral Canal as an additional unit of the CVP (a

prerequisite to securing Congressional authoriza-

tion) and the Secretary of the Interior submitted it as

his draft report to interested agencies for review and
comment in July 1969. The project was to be a CVP-
SWP joint-use facility with costs shared equally.

On April 28, 1970, the Secretary for Resources for-

warded the official State comments to the Secretary

of the Interior. He recommended Congressional au-

thorization and funding of the Peripheral Canal, con-

tingent on certain protective measures for the Delta

and Suisun Marsh.

In 1974, DWR released a draft Environmental Im-

pact Report (EIR) on the Peripheral Canal. The
elasped time and changing conditions since 1965 and
the controversy generated during preparation and
review of the State EIR led to this reanalysis of Delta

alternatives.

Legal Aspects

A long and complex listing of legislation and court

cases relate to this review of Delta alternatives. The
key statutes and cases are discussed in the following

paragraphs.

Statutory Framework

A number of statutes have been enacted by the

State and Federal Governments which are directed

specifically to the Delta or applicable to activities

that affect the Delta. State laws make it clear that

reasonable, beneficial uses of water in the Delta have
priority over diversions of the state and federal

projects for export from the Delta. The extent to

which State law applies to the USBR in its operation

of the CVP is dependent on the application of the

recent Supreme Court decision ' construing federal

reclamation laws to the situation in the Delta. The
extent of CVP obligations to protect the Delta under

other federal law is unclear and dependent on legisla-

tion that Congress may enact.

Additional Facilities, SWP. The Burns-Porter

Act provides that the State Water Resources Devel-

opment System shall include, in addition to the initial

State Water Facilities, additional facilities that may
be authorized by the Legislature, or DWR, to aug-

ment water supplies in the Delta and to meet local

needs including flood control. These facilities may
consist of multiple-purpose dams, reservoirs, aque-

ducts, and appurtenant works in the watersheds of

the Sacramento, Eel, Trinity, Mad, Van Duzen. and
Klamath Rivers.

Wild and Scenic Rivers. The Klamath, Trinity,

and Smith Rivers and the undeveloped portions of

the lower American River and the North Fork of the

American River have since been included in the Cali-

fornia Wild and Scenic Rivers System.^ Large storage

reservoirs cannot be built on the rivers included in

the System. The Eel River is also included in the Sys-

tem, but with a special provision for a report by DVVR
by December 1984, followed by legislative hearings,

to determine if any portion of the Eel River should be
eliminated from the System.

Delta Protection. The Delta Protection Act

'

was enacted in 1959 at the same session of the Legis-

lature at which the Burns-Porter Act was adopted.

Section 12201 of the Delta Protection Act recognizes

both the needs of the Delta and the needs for expor-

tation of water from the Delta to other parts of the

State.

"12201. The Legislature finds that the mainte-

nance of an adequate water supply in the Delta

sufficient to maintain and expand agriculture,

industry, urban, and recreational development in

the Delta area as set forth in Section 12220.

Chapter 2. of this part and to provide a common
source of fresh water for export to areas of wa-

ter deficiency is necessary to the peace, health,

safety and welfare of the people of the State,

except that delivery of such water shall be sub-

ject to the provisions of Section 10505 and Sec-

tion 1 1460 to 1 1463 inclusive, of this Code.

"

Water Code Sections 12202 to 12204 make it clear

that the first priority is the satisfaction of the reason-

able needs for water in the Delta, provided that pay-

ment is made for benefits from the project. The Delta

needs protected by this Act include consumptive

' California v t/5.—U.S.L.W 4997 (July 3. 1978)

' Section 5093,S4 of the Public Resources Code.
' Pan 4,6 (commencing with Section 12200) ot Division 6 ol the California Water Coda.

I
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uses such as agricultural, municipal and industrial

use. and in-place requirements such as those for fish,

wildlife, recreation, and other environmental values.

"12202. Among the functions to be provided by
the State Water Resources Development Sys-

tem, in coordination with the activities of the

United States in providing salinity control for the

Delta through operation of the Federal Central
Valley Project, shall be the provision of salinity

control and an adequate water supply for the

users of water in the Sacramento-San Joaquin
Delta. If it is determined to be m the public inter-

est to provide a substitute water supply to the

users in said Delta in lieu of that which would be
provided as a result of salinity control no added
financial burden shall be placed upon said Delta
water users solely by virtue ofsuch substitution.

Delivery of said substitute water supply shall be
subject to the provisions of Section 10505 and
Section 1 1460 to 1 1463. inclusive, of this code.

"12203. It is hereby declared to be the policy of
the State that no person, corporation or public
or private agency or the State or the United
States should divert water from the channels of
the Sacramento-San Joaquin Delta to which the

users within said Delta are entitled.

"12204. In determining the availability of water
for export from the Sacramento-San Joaquin
Delta no water shall be exported which is neces-
sary to meet the requirements of Sections 12202
and 12203 of this chapter.

"

Substitute facilities in lieu of salinity control may
be provided in the Delta in the public interest if there

is no increased financial burden on the Delta water
users solely because of such substitution. The Porter-

Cologne Water Quality Control Act ' makes it clear

that waste discharge into state waters is a privilege.

not a right, so waste assimilation capacity is not guar-

anteed.

Area of Origin Protection. The Area of Origin

Laws ' set forth restrictions and limitations to protect

the water requirements of the county of origin or the

watershed in which water originates. Since the

Burns-Porter Act ' declares the Delta to be part of the

Sacramento River watershed, the Delta falls under
area of ongm protection. This protection grants the

areas of origin the right to construct projects or make
diversions without being subject to the prior rights

acquired under State applications for the SWP. It

also grants the Delta, and all other areas of origin,

certain preferential rights to contract for project wa-
ter within the general framework established m the

State water supply contracts.

' Water Code Section I32«3(g|

'Water Code Sections tOGOS and 11480 to 11483

'Water Code Section 12931

The Delta water users, however, are required to

pay for benefits they receive from the SWP. The
Burns-Porter Act ' provides that:

"The Department subject to such terms and con-
ditions as may be prescribed by the Legislature

shall enter into contracts for the sale, delivery or

use of all water or power, or for other services

or facilities, made available by the State Water
Resources Development System . . ."(Section

12937 of the Water Code).

Additional authority requiring repayment for bene-
fits furnished by the SWP is contained in the State

Central Valley Project Act.' For example. Water
Code Section 11462 specifically states that provi-

sions of the Watershed Protection Act ".
. . shall

not be so construed ... to require the department
to furnish to any person without adequate compen-
sation therefor any water made available by con-

struction of any works by the Department." Benefits

from federal projects that are not specifically identi-

fied as being nonreimbursable must also be paid for

by the beneficiaries.

Fish, Wildlife, and Recreation. The Legislature

has established and implemented the policy that

preservation and enhancement of fish and wildlife

are to be accomplished by the SWP.^ In planning

water development projects. DWR must give full

consideration to all beneficial uses of the State's wa-
ter resources. These include irrigation, generation of

electric energy, industrial consumption of water and
power, control of salinity intrusion, preservation of

fish and wildlife resources, and recreation facilities.*

The California Environmental Quality Act?
CEQA establishes a strong public policy for the pres-

ervation and enhancement of the State's environ-

ment. It also provides that environmental factors

should be considered in planning and feasibility stud-

ies.® Any facilities to be constructed by or under the

authority of the State or one of its political subdivi-

sions requires the preparation of an environmental

impact report if the facilities have a significant effect

on the environment.'

The National Environmental Policy Act.'

NEPA contains a strong federal commitment to pre-

serve and enhance the human environment. It pro-

vides for preparation of an environmental impact

statement for facilities constructed by the Federal

Government or its licensees where there would be an

impact on the environment. The Bureau of Reclama-

' Water Code Section 12937(b)

Sections 11454. 11455. and 11462 o1 the Water Code
' Chapter 10 (commencing with Section 1 19001 of Part 3 of Division 8 ol the Water Code
' Section 12581 ol the Water Code
• Division 13 (commencing with Section 210001 Of the Public Resources Code
•Section 21102 ol the Public Resources Code
' Section 211(X) of the Public Resources Code
•42 U SC Section 4321 et seg
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tion stipulated in a suit ' that to the extent that con-

tracts covering the operation of the SWP and the

CVP significantly affect the environment, an EIS un-

der federal law is required. In a case requiring an EIR

and an EIS, both requirennents can be satisfied by

one document prepared jointly by the State and fed-

eral agencies, provided the document meets the re-

quirements of both CEQA and NEPA.

Delta Water Quality Standards

Water quality standards for the Delta are estab-

lished in two ways:

1. By conditions in water rights permits issued by

the SWRCB, and

2. By water quality plans developed by Regional

Water Quality Control Boards I adopted by the

SWRCB, and approved by the Environmental

Protection Agency (EPA).

While these standards are applicable to operation

of the SWP, there was, until the recent Supreme
Court decision,^ substantial controversy as to the ap-

plicability of both processes to the USBR in the oper-

ation of the CVP. Review of the actions of the

SWRCB concerning water rights is necessary to un-

derstand the litigation on this subject. This review

also summarizes the water rights now available for

the State and federal projects. Chapter III discusses

the specific water quality criteria and the related wa-
ter requirements for meeting them.

Water Rights forSWPand CVP. Applications

to appropriate unappropriated water for both the

SWP and for the CVP were originally filed by the

State Department of Finance in 1927 under the au-

thority of Water Code Section 10500 ("State Applica-

tions"). Applications for the SWP were assigned to

DWR and those for the CVP to the USBR. The USBR
also filed a number of additional applications in its

own behalf.

Commencing in 1959, the State Water Rights

Board, a predecessor of the SWRCB, held hearings

on the principal applications for the CVP including

those to store water in Lake Shasta and to divert and
redivert water from the Delta. In 1961, that Board
issued Decision 990 which ordered issuance of per-

mits to the USBR, but reserved jurisdiction to fix at

a future date the requirements for salinity control in

the Delta and coordinated operation of the CVP and
SWP systems. During the next several years permits

were issued to the USBR on applications for other

features of the CVP with a similar reservation of juris-

diction.

In 1966, hearings were commenced on applica-

tions for the SWP to store water in Lake Oroville and

the San Luis Reservoir, and to divert and redivert

water from the Delta. In 1967, the Board issued Deci-

sion 1275 and amended it by Decision 1291, which
together approved permits to DWR with a reserva-

tion of jurisdiction on salinity control and coordinat-

ed operation similar to the reservation in Decision

990. Jurisdiction in regard to fish and wildlife require-

ments in the Delta was also reserved.

Water rights permits pursuant to Decision 1275

and 1291 were issued to DWR in 1972. These permits

include a provision limiting the storage or direct di-

version ' of water for the project in April, May, and
June unless a quality of 250 milligrams per litre (250

parts per million) or less of chloride is maintained at

Blind Point in the western Delta. No similar condition

has been included in permits on CVP applications.

In 1969, the SWRCB commenced hearings to deter-

mine the degree of salinity control required in the

Delta under the reservation of jurisdiction in all of the

permits for the SWP and the CVP. On July 28, 1971,

the Board issued Decision 1379 establishing water
quality criteria in the Delta to be met by the two
projects.^ After a review of State law. Decision 1379

characterizes the protection to be afforded to the

Delta as follows:

"The effect of these sections . . . /'s to give first

priority to satisfying all needs for water in the

Delta and to relegate to second priority all ex-

ports of water from the Delta to other areas for

any purpose.

"Of course, statutory policies are subject to the

overriding constitutional policy that all uses of
water and diversions of water must be reason-

able (Calif Const. Art X. Sec. 2)." (Decision

1379, p. 13)

"To the extent there is an existing statutory liabil-

ity forpayment for diversions in excess of vested
rights . . ., it can and should be enforced by
appropriate legal action . . . Nowhere does the

Board find any California law which provides

that the Delta users shall be provided with sup-

plies in excess of their vested rights withoutpay-

ment." (D-1379, p. 15)

In a related matter, in 1970 the Board approved
permits to the USBR for the proposed Auburn
Project by the issuance of Decision 1356 which in-

cluded a reservation of jurisdiction to require flows

in the lower American River for recreation and for

fish and wildlife enhancement. After further hear-

ings, the Board, in April 1972, issued Decision 1400,

specifying the flows that must be maintained for

those purposes upon completion of Auburn Dam.^

' Environmental Defense Fundv Morton, et el CA 1637-71. S 2269 (6-17-76)

' Water quality plans can be adopted by the State Board, thus eliminating the Regional

Board proceeding. This is being done for the Delta (Water Code Sec. 13170)

Calitormev. U.S—U.S.IVJ 4997 (July 3. 1978)

' Rediversion of water released from upstream storage is excluded
' By Superior Court action, enforcement of 0-1379 criteria has been stayed.

*This condition applies to the Auburn water right permits, but does not affect the

operation of Folsom under 0-893
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Some water users ' of the SWP and the CVP filed

two separate lawsuits challenging the validity of De-

cision 1379. The court granted a stay of the provision

of Decision 1379 pending a final court determination.

Federal water contractors also challenged Decision

1400 in the courts. A number of parties intervened

and the three cases were removed to Federal Court
when one of the intervenors. the Contra Costa
County Water Agency, sought to join the United
States as a party. The Federal Court in Sacramento
has not yet issued a decision as to whether the
United States can be jomed in the lawsuits or as to
whether they should be remanded to state court, but
postponed further action pending the decision of
California v. United States.

Water rights applications for the New Melones
Unit, under construction by the USCE for operation
by the USBR. were brought to hearing and a decision
was issued before construction had proceeded very
far. The Board's Decision 1422, issued in April 1973.

limits until further order, storage in the reservoir to

such quantity as is needed for preservation and en-
hancement of fish and wildlife, flood control, and
such additional water as is needed to maintain a

specified level of water quality m the San Joaquin
River and to satisfy prior rights at the existing Me-
lones Dam. Since this would be only about one-half

the total storage capacity, the white water reaches
of the Stanislaus River would be preserved until the
storage limitation is lifted.

SWRCB Jurisdiction over CVP. In two related

actions (listed below as 5 and 6). the SWRCB and the

United States each filed suit to determine whether
the CVP IS subject to the jurisdiction of the SWRCB
under certain circumstances.
The issue of the SWRCB's jurisdiction over opera-

tion of the CVP by the Federal Government is also

involved in four other cases pending in the federal

courts. The first five cases listed below have been
held in abeyance while the issue was being litigated

in the sixth.

1. Central Valley East Side Project Associa-
tion, et a! V. SWRCB
(Filed 10/12/71 to set aside Delta Water Rights

Decision 1379)

2 Kern County Water Agency, et al vs.

SWRCB
(Filed 10/15/71 to set aside Delta Water Rights

Decision 1379)

3 San Joaquin County Flood Control and Wa-
ter Conservation District vs. SWRCB
(To set aside Lower American River Water
Rights Decision 1400)

4 Natural Resources Defense Council vs.

Stamm
(To compel operation of Auburn Dam and Fol-

' SWP waief users included Kern County Water Agency. Tuiere Lake Basm Water Stor-

age O'Sirici. Oevii'j Den Water Oistnci. and Dudley Ridge Water District CVP water
users included Central Valley Eastside Protect Aasociaiion. Fnant Water Users As-
socialion bnd others

som South Canal in accordance with SWRCB
water rights permits)

5 People ex rel. SWRCB vs. Morton
(To compel CVP compliance with SWRCB wa-
ter rights permits)

6 United States of America vs. State of Cali-

fornia, State Water Resources Control
Board, filed 10/73. United States District Court
(Sacramento) CIV S-3014, Declaratory Judg-
ment.
(To declare that the USBR is not subject to

SWRCB water rights regulations and to set

aside portions of New Melones Water Rights
Decision 1422)

This suit arose from conditions imposed by
the SWRCB m Decision 1422 on the USBR water
rights for the New Melones Dam project. The
Bureau sought a declaratory judgment that the
State Board does not have the authority to

place operational limitations on the project. The
dispute centers on whether Section 8 of the
Federal Reclamation Act of 1902 gives the
states authority to place conditions on federal

reclamation projects.

Section 8 reads in part:

"Nothing in this act shall be construed as affect-

ing or intended to affect or to in any way inter-

fere with the laws of any State or Territory

relating to the control, appropriation, use. or dis-

tribution of water used in irrigation, or any vest-

ed right acquired thereunder, and the Secretary
of the Interior, in carrying out the provisions of
this act. shall proceed in conformity with such
laws. . . ."Actof June 17, 1902, 32 Stat. 388, 390.

On October 9. 1975, U.S. District Judge Thomas
MacBride held that the United States is not required

to comply with the conditions in Decision 1422.' He
ruled that the United States can appropriate unap-
propriated water necessary for use m any federal

reclamation project in California and need apply to

the SWRCB for a determination of the availability of

unappropriated water only as a matter of comity. The
court further held that the State must grant such
applications if unappropriated waters are available

and that Section 8 of the Reclamation Act of 1902

does not allow State agencies to impose terms or

conditions on such applications. The State appealed
the decision to the Ninth Circuit Court of Appeals.
Although the Department was not a party, on April

7, 1976. it filed a friend of the court brief supporting
the SWRCB.
On April 1, 1977, the Ninth Circuit Court of Appeals

upheld the District Court judgment, substantially for

the reasons stated by the District Court. The U.S.

Supreme Court granted California's petition for certi-

orari. Fifteen western states filed friend of the court
briefs supporting California's position. The U.S. Su-

preme Court decided the case, now called California

• 403 F Supp S74
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V. United States' on July 3, 1978.

The Court decided m favor of California. It held

that the State may impose conditions on the control,

appropriation, use, or distribution of water through a

federal reclamation project that are not inconsistent

with clear congressional directives respecting the

project. It also held that the Bureau of Reclamation

can condemn water rights only in conformity with

State law.

The Court reviewed the history of water develop-
ment in the Western United States in the 19th Cen-
tury and discussed the series of congressional acts,

including the Desert Lands Act of 1877,^ that recog-
nized State authority over water rights and water
development. Its decision rests primarily on a careful

analysis of the legislative history of Section 8 of the
Reclamation Act of 1902. It concluded:

"The legislative history of the Reclamation Act
of 1902 makes it abundantly clear that Congress
intended to defer to the substance as well as the

form, of state water law. The Government's in-

terpretation would trivialize the broad language
and purpose of Section 8.

"

The Court reviewed three cases affecting water
development in California and disavowed as errone-

ous dicta the statements in those cases to the effect

that Section 8 did not require federal compliance
with State law. The cases are Ivanhoe Irrigation Dis-

trict V. McCracken^ in which the validity of the fed-

eral acreage limitation was upheld; City of Fresno v.

California* involving the city's right to receive water
from Friant Dam and Arizona v. California^ in which
rights to the water of the Colorado River were deter-

mined.

The Court left two issues undecided since they

had not been dealt with by the Court of Appeals.
California claims (1) that it is too late for the United

States to challenge particular provisions of the New
Melones decision and (2) that in any case the condi-

tions in that decision are not inconsistent with con-

gressional directives. The Supreme Court directed

the Court of Appeals to determine whether the

United States could still attain judicial review of spe-

cific conditions and if so, to make a determination,

after the taking of additional evidence if necessary,

as to whether any of the conditions in the New Me-
lones decision conflict with congressional directives.

The majority opinion was delivered by Justice Rehn-
quist and concurred in by the Chief Justice and four

other justices. The dissenting opinion was written by

Justice White (joined by Brennan and Marshall).*

' USL W 4997

' 19 Stat 377

'357 U S 275. 291-292 (1958)

•372 US 627. 630-631 (19631

'373 US 546. 586-587 (1963)

" Justice White read the maior cases involving the Federal Central Valley Proiect as not

requiring compliance with State law in distributing federal protect water by reason

of Section 8 of the Reclamation Act To him the majority misinterpreted those

rulings by transforming them into "discardable dictum" He found "All of the rele-

vant cases are to the contrary" and "only the revisionary zeal of the present maiority

cdn explain its misreading of [the] cases"

Water Quality Control. The Federal Water Pol-

lution Control Act of 1965 and the related provisions

of State law provide for the establishment of water
quality standards for interstate and coastal waters.

Water quality standards for the Delta were adopted
by the SWRCB's predecessor, the State Water Qual-

ity Control Board (Water Quality Control Policy for

Sacramento-San Joaquin Delta, June 1967). These
standards were supplemented and modified by Reso-

lutions 68-17 and 73-16 adopted by the SWRCB and
were approved by the EPA or its predecessors.

The Federal Water Pollution Control Act amend-
ments of 1972 provide that each state must establish

and submit to the EPA water quality standards cover-

ing the waters of the United States within its bounda-
ries. In California, this authority was placed with the

SWRCB and the California Regional Water Quality

Control Boards by the Porter-Cologne Act.' The Bay-

Delta estuary was covered by water quality control

plans for Basin 2 (the San Francisco Bay area) and
Basin 5B (the portion of the Central Valley that in-

cludes the Delta). These plans have been approved

by the SWRCB and EPA and are now in effect. Their

provisions are essentially the same as the water qual-

ity provisions of water rights Decision 1379. A sum-
mary of criteria established for Delta waters that

directly relate to water project management is

shown in Table 4.

Modifying Water Quality Standards. During

Its adoption of the water quality standards for the

Sacramento-San Joaquin Delta and Suisun Marsh,

the SWRCB recognized that changing conditions

and operating experience on the SWP and CVP
might require revisions or adjustments to these

standards from time to time. Actual experience in

implementing these standards, and information de-

veloped since their adoption, have verified this need.

For instance, experience has demonstrated that

some existing standards have too limited a scope
while others need clarification, particularly to ac-

count properly for seasonal fluctuations, and that the

definition of dry and critical year criteria should be

revised.

Accordingly, in April 1976, the State Board initiated

a new hearing process directed toward obtaining a

record upon which the State Board can formulate

and adopt a modified water quality control plan for

the protection of beneficial uses in the Delta and

Suisun Marsh. The hearings were conducted for two
distinct but interrelated actions by the State Board:

(1) adoption of an improved water quality control

plan, and (2) a basis for modifying the terms and

conditions of the water right permits of the SWP and

CVP.
On March 15, 1978, the SWRCB released its Draft

Water Quality Control Plan for the Delta—a modified

Basin Plan (see Table 5). Its most significant change

' Water Code Section 13263 (gl
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TABLE 4

SUMMARY OF DELTA SALINITY AND ENVIRONMENTAL CRITERIA
RELATED TO WATER DEVELOPMENT IN THE DELTA AREA
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TABLE 5. MARCH 1978 DRAFT WATER QUALITY OBJECTIVES FOR THE

BENEFIOAL USE
PROTECTED AND LOCATION
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AIRAMENTO-SAN JOAQUIN DELTA AND SUISUN MARSH '

FISH PROTECTIVE FACILITIES

Mointain oppropriate records of the numbers, sizes, kinds of fish solvoged and of water export rotes ond fish focility operations

STATE FISH PROTECTIVE FACILITY

The facility is to be operated to meet the following objectives to the extent that they ore compatible with water export rotes:

(a) King Salmon — from November through May 14, criteria shall be os follows:

(1) Approach Velocity - 3.0 to 3.5 feet per second

(2) Bypass Ratio — maintain 1.2:1.0 to 1.6:1.0 ratios in both primary and secondary chonnets

(3) Primory Boy — not critical but use Bay B os first choice

(4) Screened Water System — the velocity of woter exiting from the screened water system is not to exceed the

secondory channel approach velocity. The system may be turned off at the discretion of the operators.

(b) Striped Boss and White Cotfish - from Moy 15 through October, criteria shall be as follows;

(1) Approach Velocity — in both the primary and secondary channels, maintain a velocity as close to 1.0 feet per
second os is possible

(2) Bypass Ratio

( i) When only Boy A (with center wall) is in operation maintoin a 1.2:1.0 ratio

( ii) When both primary boys ore in operation and the approach velocity is less than 2.5 feet per second, the

bypass ration should be 1.5:1.0

(iii) When only Boy B is operating the bypass ratio should be 1.2:1.0

( iv) Secondary channel bypass ratio should be 1.2:1.0 for oil opprooch velocities.

(3) Primory Channel — use Boy A (with center well) in preference to Boy B

(4) Screened Water Ratio — if the use of screened water is necessory, the velocity of water exiting the screened
water system is not to exceed the secondary channel opproach velocity

(5) Clifton Court Foreboy Water Level — maintain at the highest procticol level.

TRACY FISH PROTECTIVE FACILITY OBJECTIVES
The secondory system is to be operoted to meet the following objectives, to the extent that they are compatible with water
export rotes:

(o) The secondary velocity should be maintained at 3.0 to 3.5 feet per second whenever possible from February through

May while salmon ore present

(b) To the extent possible, the secondary velocity should not exceed 2.5 feet per second ond preferably 1.5 feet per

second between June 1 and August 31, to increase the efficiency for striped boss, cotfish, shad, and other fish.

(Secondary velocities should be reduced even ot the expense of byposs ratios in the primary, but the ratio should
not be reduced below 1:1.0.)

(c) The screened water dischorge should be kept at the lowest possible level consistent with its purpose of minimizing
debris in the holding tanks

(d) The bypass ratio in the secondary should be operated to prevent excessive velocities in the holding tonks, but in

no case should the bypass velocity be less thon the secondary opproach velocity.

1 Except for flow, all values ore for surface zone measurements. Except for flow, oil mean daily values ore based on ot

leost hourly measurements. All dotes ore inclusive.

2 The year type shall be determined as described in Figure ll-l "Draft, Water Quality Control Policy", March 1978.
The type determined for any year shall remoin in effect until the February forecost for Bulletin 120 or until an eorlier

estimate becomes available.

3 When no dote is shown in the odjocent column, EC limit in this column begins on April 1,

4 If contracts to ensure such facilities and water supplies ore not executed by January 1, 1980, the Board will take
oppropriote enforcement actions to prevent encroachment on riparian rights in the southern Delta by junior oppropriotors.

5 For the purpose of this provision firm supplies of the Bureau shall be ony water the Bureau is legally obligated to

deliver under any CVP contract of 10 years or more duration, excluding the Friont Division of the CVP, subject only
to dry and critical yeor deficiencies. Firm supplies of the Deportment shall be any water the Department delivers

under Table A entitlements of woter supply controcts.

6 Dry year following o wet, above normal or below normal year.

' Dry yeor following a dry or critical year.

8 Scheduled water supplies shall be firm supplies for USBR ond DWR plus such odditionol water ordered from DWR by o

controctor the previous September, ond which does not exceed the ultimate annual entitlement for soid contractor.

NOTE: EC values ore mmho/cm ot 25 C.
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takes into account the variations in water-year types

based on unimpaired flows throughout the Sacra-

mento Valley. It recognizes that in wet years the

projects have greater flexibility and can provide bet-

ter conditions than were included in the 1975 Basin

Plan. In addition, it permits relaxations in water qual-

ity during water-short years when the projects have

a minimum of flexibility. This is reflected in all types

of uses—municipal, industrial, agricultural, and fish

and wildlife. There are also many changes in specific

criteria for the various uses, and the water quality

objectives are very complex, with many overlapping

controls. Our analysis of the new draft plan to date

indicates that overall it seems to provide a significant

improvement in the way standards are applied.

Water Quality Obligations of SWP and
CVP. In operating the SWP, DWR is required to

comply with the Delta water quality standards estab-

lished under provisions of State law and the Federal

Clean Water Act.' The USBR, in operating the CVP,
has historically taken the position that it is not re-

quired to comply with such standards. A September
15, 1975, opinion of the U.S. Department of the Inte-

rior ^ stated that the Federal Water Pollution Control

Act does not require the USBR to release water for

salinity repulsion in the Delta. Further, the opinion

argued that water developed by the CVP must be

utilized for water service authorized by the Congress
and only water not required for the project could be
released for salinity control.

In an October 1, 1975, opinion, the Office of the

Chief Counsel of DWR took an opposite view. After

reviewing the legislative history, it concluded that

the federal Water Pollution Control Act did apply to

the operation of the CVP. It pointed out that congres-

sional authorizations relied on in the Interior opinion

were not so rigid as to preclude the use of CVP water

for salinity control. The Regional Office of the EPA
and the California Attorney General have also taken

the position that the CVP is required to operate in

conformity with water quality standards as estab-

lished by the State and approved by the EPA.^

In the summer of 1975, DWR and the USBR signed

contracts with water users who would be served by
the Cross Valley Canal in Kern County. The contracts

also provided that the water would be transported

(wheeled) through the California Aqueduct. In an

exchange of letters between DWR and the USBR, it

was agreed that DWR could wheel the water only

when the CVP was in compliance with federally ap-

proved water quality standards.

On September 2, 1975, DWR and the Santa Clara

Valley Water District reached agreement for propor-

' Section 13247 of the Water Code
* Memorandum to the Commissioner of Reclamation from Hugh Garner. Associate Solic-

itor, Energy and Resources. U S Department of the Interior. Office of the Solicitor

* Letter dated February 13, 1976, to Claire Dedrick, Secretary for Resources, from Paul

Da Faico, Jr , Regional Administrator, Environmental Protection Agency; letter dat-

ed April 7, 1976, to Hugh Garner, Associate Solicitor, Department of the Interior from

Richard C Jacobs, Deputy Attorney General

tionate reductions in deliveries from the San Felipe

Project to the extent that federally adopted water

quality standards for the Delta are not met, if State

facilities are used to transport San Felipe water.

Since the authorization of the San Felipe Project in

1967, USBR and DWR have been considering a nego-

tiated agreement under which San Felipe project wa-

ter would be transported (wheeled) to San Luis

Reservoir through the California Aqueduct. DWR
proposes to include such a water quality agreement

in any arrangement for "wheeling" San Felipe water.

The Bureau is also considering the option of trans-

porting water from the Delta to San Luis Reservoir

through the Delta-Mendota Canal.

The Four-Agency Fish and Wildlife Agreement,
which is under negotiation among the DWR, the

DFG, the USBR, and USFWS, could also lead to an

agreement and ultimate resolution of the problem of

compliance of the CVP with water quality standards

in the Delta. Most of the standards of the draft Four-

Agency Agreement have been included by the

SWRCB in the March 1978Draft Delta Water Ouality

Control Plan.

Early in 1978 the "Special Task Force Report on

San Luis Unit", CVP, was issued. To fulfill the require-

ments of PL 95-46, this Task Force was established by

the U.S. Department of Interior to review the man-

agement, organization, and operations of the San

Luis Unit and to determine the project's compliance

with the purpose and intent of current law. With

respect to the effect on the Delta of furnishing addi-

tional water to the Westlands Water District, a cus-

tomer of the San Luis Unit, the Task Force

recommended that no additional water under the

proposed amendatory contract be furnished to

Westlands unless and until the CVP is clearly author-

ized and committed to meet Delta water quality

standards and to mitigate CVP caused damages to

fish and wildlife resources in the Sacramento-San _
Joaquin Estuary. f

Subsequently, Secretary of the Interior, Cecil D,

Andrus, in a letter to Governor Brown dated March

10, 1978, indicated his commitment to use whatever

authority he has at his disposal to improve the condi-

tion of federal and State water programs in Califor-

nia, including the implementation of the water

quality commitment of the CVP as recommended by

the Task Force. In April 1978, federal and State agen-

cies began negotiations on this issue, and the Solici-

tor of the Department of the Interior is reviewing

existing laws to determine the authority of the CVP
to provide for salinity control and to meet water qual-

ity requirements in the Delta.

The obligation of the United States to meet water

quality standards established under the Federal

Clean Water Act will not be determinative with re-

spect to the Delta. Section 1258 of the Water Code
authorizes the SWRCB to subject water rights per-

mits to water quality standards established in water

36

Antioch-212



quality control plans. It reads:

"In acting upon applications to appropriate wa-

ter, the board shall consider water quality con-

trol plans which have been established pursuant
to Division 7 (commencing with Section 13000}

of this code, and may subject such appropria-

tions to such terms and conditions as it finds are

necessary to carry out such plans.
"

SWRCB has indicated its intention to establish

identical standards in DWR and USBR water rights

permits as m the water quality control plans. Under
the recent Supreme Court opinion.' these permit

conditions will be binding on the Bureau.

Status of Other Lawsuits

The following is a discussion of the issues and
current status of other lawsuits that relate to the

Delta alternatives review and eventual resolution of

Delta issues.

Delta Protection vs. Delta Export. A case that

could affect the amount, method, and conditions of

Delta exports is pending. It is;

Sierra Club. Friends of the Earth, Hank Schramm.
and William Dixon v. t\Aorton. Livermore. Tee-

rink, et al, filed 3/16/71. U.S. District Court
(Northern Dist.) C-71 500 CBR; Injunction.

Plaintiffs seek to enjoin federal and state defend-
ants, including the Director of DWR, from construct-

ing or continuing construction or operation of the

Delta Pumping Plant, the proposed Peripheral Canal,

and certain existing or proposed CVP facilities. The
principal statutes involved are the National Environ-

mental Policy Act of 1969, the California Environmen-
tal Quality Act of 1970, and the Rivers and Harbors
Act of 1899.

On July 28, 1975. Judge Charles B. Renfrew issued

a Memorandum of Opinion, which stated that the

proposed Peripheral Canal would, and the Delta and
Tracy Pumping Plants did, affect the "navigable

capacity" of navigable waters in the Delta. He there-

fore ordered the State and federal defendants to ob-

tain permits for these facilities from the USCE.

The Corps must consider Environmental Impact
Statements before issuing any permits for these

facilities and may, through its permit authority, im-

pose restrictions on the operation of the facilities.

No injunction has been issued. All parties in the

case met with the judge and are continuing to meet
with one another to establish schedules for compli-

ance with the Corps' permit requirements and to re-

solve technical issues with regard to a final order by

the court.

Although the State and all other defendants have
filed appeals. DWR has begun compliance by filing

for two permits to divert water through the Delta

• California V us. U SL W 4997 (July 3. 1978)

Pumping Plant. One application is for the installation

of four new pumps to be used for pumping with

cheaper off-peak energy, and not for expanded diver-

sions. Such off-peak pumping would minimize on-

peak pumping and have a positive effect on the en-

tire State energy supply. The other application is for

full capacity diversion including use of the four addi-

tional pumps. These applications would be dropped
if the trial court is reversed, but in the interim DWR
will help the Corps prepare an EIS for the latter per-

mit in case the appeal fails.

Appellate briefs were filed in the Ninth Circuit

Court of Appeals on June 21, 1976; the Sierra Club's

brief was filed September 19, 1976, and the State's

and intervenor's reply briefs were filed on November
19. 1976. On March 29, 1978, the federal defendants
filed a "Motion to Accelerate Oral Argument" in or-

der to obtain a decision before the EIS must be filed.

Oral argument was heard on May 9. 1978.

Release of Stored Water for Delta Protection.
Three cases challenge DWR's authority to make re-

leases from stored water for Delta quality control

that are larger than those needed for exporting water
of suitable quality.

1. Berrenda Mesa Water Storage District v. De-
partment of Water Resources, filed 9/10/76.

Sacramento County Superior Court No. 262976.

Injunction, declaratory judgment.
On September 10. 1976. the Berrenda Mesa

Water Storage District filed suit against DWR
and also named as defendants Contra Costa
County Water District. Contra Costa County
Water Agency, and the North. Central, and
South Delta Water Agencies.

The Complaint seeks to enjoin releases of wa-
ter to the Delta above those that are required

for operation of the SWP. It claims that the re-

leases are in violation of;

(a) The constitutional prohibition against im-

pairment of the obligation of contract with

regard to the contract between the State

and Kern County Water Agency and the

contract between the Agency and Berren-

da Mesa.

(b) The contract with the bondholders, particu-

larly the provisions of Water Code Section

12937 which bar impairment of the contract

by subsequent legislation.

(c) The priorities established by Water Code
Section 106 which give irrigation the sec-

ond highest priority to the use of water.

(d) Article 10. Section 3 of the California Con-
stitution requiring the reasonable benefi-

cial use of water.

(e) The stay order of the Sacramento Superior

Court staying operation of Decision 1379.

The complaint asks for both a preliminary and
permanent injunction; (1) against giving prior-
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ity to Delta water users over Berrenda Mesa; (2)

against enforcing Decision 1379; (3) against im-

pairing the obligation of contracts for the sup-

plying of surplus water to Berrenda Mesa; and

(4) against releasing nnore water to the Delta

than is necessary to operate the SWP.
The connplaint also asks for a declaratory

judgment determining the issues that it raises.

DWR filed a demurrer which was heard on De-

cember 16, 1976. The major points were: (1) the

plaintiff's lack of standing to enforce the Kern

County Water Agency contract with DWR; and
(2) that this proceeding is an inappropriate

forum in which to complain of alleged enforce-

ment by DWR of D-1379.

On July 21, 1977, the trial court sustained

DWR's demurrer on the grounds that: (1) plain-

tiff lacks standing to sue to enforce the Kern
County Water Agency contract with the De-
partment, and (2) plaintiff did not plead that it

is a third party beneficiary to any contract. Plain-

tiff has voluntarily dismissed this action without
prejudice.

2. Tulare Lake Basin Water Storage District v.

State of California, et al. filed October 19, 1976,

Sacramento County Superior Court No. 263582,

Declaratory Relief, Preliminary and Permanent
Injunctions, undetermined amount of damages.
On October 19, 1976, Tulare Lake Basin Water

Storage District and Dudley Ridge Water Dis-

trict, both SWP water supply contractors, filed

suit against DWR.
The complaint alleged that DWR had acted

illegally in releasing water into the Delta that

should have been sold as surplus water. Specifi-

cally the complaint alleged: (1) violation of the

water supply contracts which obligate DWR to

furnish surplus water to the plaintiffs; (2) illegal

departmental action that depleted project reve-

nues to the detriment of the holders and owners
of all general obligation bonds issued under the

California Water Resources Development Bond
Act, Sections 12930 et seq. of the California Wa-
ter Code, in violation of Section 12937 of the

Water Code and Section 5 of the water supply
contracts; (3) impairment of the obligation of

the water supply contracts between parties to

the contract and the landowners within the

plaintiff's service area who allegedly are third-

party beneficiaries of the water supply con-
tracts, in violation of the United States Constitu-

tion (Fifth and Fourteenth Amendments) and
the California Constitution (Article 1, Section

9); (4) impairment of the obligation of the con-
tracts between the plaintiffs and their bond-
holders, the bonds having been issued and
bought in reliance on the water supply con-
tracts, in violation of the U.S. and California

Constitutions; (5) violations of Article 10, Sec-
tion 2 of the California Constitution and Section

100 of the California Water Code requiring the

reasonable beneficial use of water; (6) violation

of the injunction staying the operation of State

Water Resources Control Board Decision 1379;

(7) violation of DWR's duties to obey the in-

junction and to deliver surplus water to the

plaintiff.

The complaint asked for a preliminary and
permanent injunction declaratory relief, and
damages (unascertainable at the time) on both

tort and contract theories.

On October 5, 1977, the trial court sustained

DWR's demurrer with leave to amend. The
judge found that the court has no jurisdition to

take any action concerning the alleged violation

of the stay of Decision 1379 since the matter of

Decision 1379 is pending before a federal court.

Plaintiff amended the complaint by omitting

references to Decision 1379. DWR has filed a

demurrer to this first amended complaint, claim-

ing that California statutes authorize DWR to

operate the project to protect the Delta from

salinity intrusion, the plaintiff lacks standing to

enforce the project bond contracts, and the sale

and use of "surplus" water does not jeopardize

the bond contracts. The demurrer was over-

ruled on June 30, 1978, and DWR is preparing an

answer to the complaint.

3. Salyer Land Co. v. State of California. Depart-

ment of Water Resources, filed b/^/n, Sacra-

mento County Superior Court, No. 267012, $3.7

million.

This suit was filed by the Salyer Land Com-
pany against DWR on May 9, 1977; an amended
complaint was filed on July 1, 1977.

The plaintiff company farms land in the serv-

ice area of the Tulare Lake Basin Water Storage

District, a SWP contractor. The plaintiff alleges

that it is a third party beneficiary of the water

supply contract between DWR and the Tulare

Lake Basin Water Storage District, and that

DWR's actions allowing water to flow out of the

Delta in 1976 until the present violated the terms

of that contract. The complaint specifically al-

leges violations of the provisions which: (1) re-

quire DWR to supply water in satisfaction of the

contract commitments, and (2) require DWR to

furnish surplus water. The complaint alleges

also that DWR violated the stay order against

State Water Resources Control Board Decision

1379 and wrongfully diverted water, which be-

longed to the plaintiff, into the Sacramento-San

Joaquin Delta.

The plaintiff is pursuing this suit on its own
behalf and, as a class action, on behalf of all

other similarly situated landowners. The plain-

tiff alleges damages in the amount of S3.7 mil-

lion, which includes damage to crops and soil

due to the consequent use of ground water

which has a high sodium content, costs of ener-

I
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gy for pumping, and cost of drilling additional

wells. Additional damages, including attorneys

fees, will be added when they are known.
On July 28. 1977. DWR filed a demurrer which

claimed that the plaintiff failed to state a cause
of action. The grounds for the demurrer were:

(1) that the plaintiff lacks standing to enforce

the contract between DWR and the Tulare Lake
Basin Water Storage District; (2) that the plain-

tiff lacks standing to seek damages resulting

from a violation of an injunction issued in an-

other action; (3) that any violation of an injunc-

tion entered in another action may be raised

only in that action; (4) that a cause of action for

damages cannot be stated until the court in the

other action determines that an injunction has

been violated; and (5) that the injunction in any
case would not bind DWR or any of the defend-

ants. The demurrer was overruled on June 14.

1978. and DWR is preparing an answer to the

complaint.

Coordinated Operation of CVP and SWP.
The case involving this issue is:

Environmental Defense Fund v. Morton, filed

Aug./71, U.S. District (Sacramento) S. 2259 East-

ern Dist. of Cal., Injunction.

This case seeks to enjoin the USBR from approving
an agreement for coordinated operation of the CVP
and the SWP until an EIS is prepared pursuant to the

National Environmental Policy Act of 1969.

The EDF originally filed this suit in the U.S. District

Court in Washington.
The United States has agreed to prepare an EIS

and the case was dismissed with a stipulation to that

effect.
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Over 200.000 hectares (500,000 acres) of land in the

Delta is devoted to irrigated agriculture — field crops,

truck crops, forage crops, and fruits and nuts. Sugar

beets are processed at a plant located at Clarksburg.
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CHAPTER III. DELTA REQUIREMENTS

Water-associated activities in the Delta and San
Francisco Bay areas contribute significantly to the

economy of California, This chapter exannines the

requirements to sustain these activities and re-

sources.

Agricultural Water

Delta agricultural water requirements form the

base water requirement for the Delta, since water
withdrawn for irrigation depletes supplies otherwise

available for in-channel requirements.

Historic agricultural development closely paral-

leled reclamation of swamplands and was accom-
plished by construction of levees around a marsh
area and dewatermg the area to form an island. By
1930. essentially all of the Delta lowlands had been
reclaimed, but since then some areas have been inun-

dated several times and some remain inundated to-

day (Franks Tract, West Sherman Island, and Big

Break).

Today, most of the Delta area is cultivated and
irrigated. Yearly statistics on Delta agriculture are

difficult to obtain, because the Delta includes por-

tions of six counties and statistics are reported on a

county basis. The growth of agriculture has, there-

fore, been measured through special periodic land

use surveys.

Crops produced in the Delta may be grouped into

four mam categories: field crops, truck crops, fruits

and nuts, and forage crops. Historically, the Delta

was noted for its asparagus, potatoes, celery, and
other varied truck crops. Recently greater emphasis
has been devoted to field corn and safflower, with

reduction m asparagus. While crop patterns have

varied with agricultural economics, the percentage

of area cropped has remained fairly stable during the

past 20 years.

TABLE 6

CROPPED AND IRRIGATED AREAS
SACRAMENTO-SAN JOAQUIN DELTA SERVICE AREA

Hectares (Acres)

Year
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Consumptive Use

Net water use in the Delta Uplands—those areas

above elevation 1.5 metres (5 feet)—has been es-

timated from evapotranspiration data for various

crops, rainfall records, and records of water pumped
from, and return flow back to, the channels. Water
consumed by various crops in the Delta Lowlands

—

those areas below elevation 1.5 metres (5 feet)— is

determined from field or laboratory measurements
of unit consumptive use. Channel depletions are es-

timated by adjusting consumptive use to account for

changes in soil moisture throughout the year to more
nearly represent actual demands for water from Del-

ta channels. The estimated average annual agricul-

tural water requirement is about 2.0 cubic kilometres

(1.6 million acre-feet). Average monthly require-

ments are shown in Table 7.

TABLE 7

AVERAGE MONTHLY CHANNEL DEPLETION BY AGRICULTURE
FOR CROP PATTERN IN 1961

Cubic Hectometres (Thousand Acre-feet)

Area
Month

October
November .

December .,

January
February
March
April

May
June
July

August
September.

Annual

Lo
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Water Quality

Because the Delta waters are at sea level (channel

bottoms are below sea level) and open to the San
Francisco Bay complex and the Pacific Ocean, there

is never a shortage of water m the Delta. If freshwa-

ter inflow from the Central Valley is insufficient to

meet the consumptive needs of the Delta, saline wa-
ters from the Bay will enter from the west. Therefore,

the agj;icultura l water requirements include the"a3a-

^3~dirnension of water required to repel salinity.

Specific vvater quality cntena for Delta agriculture

were first proposed on November 19. 1965. as part of

the Delta water entitlement (water rights) negotia-

tions among Delta interests, USBR, and DWR. Al-

though contracts incorporating these criteria were
never executed, water rights for the SWP under deci-

sions D-1275 and 1291 adopted in 1967 were condi-

tioned on meeting these criteria. The history of Delta

water quality standards since then, including the cur-

rent process for modifying them, is discussed in

Chapter II. State and federal agricultural water qual-

ity criteria presently in force are those set forth in

California's Water Quality Control Plan for Basin 58
(see Chapter II. Table 4). Proposed changes appear
in Table 5.

Urban, Municipal, and Industrial

Water

Since the early 1900's. industrial development of

the Delta area has kept pace with the tremendous
economic growth of California. The cities of Stock-

ton. Antioch. and Pittsburg have become major in-

dustrial centers, with lesser development in the Rio

Vista and Tracy areas. Industry was attracted to the

western Delta by abundant fresh water; railroad,

highway, and waterborne transportation facilities;

large assimilative capacity for industrial wastes;

available labor forces; and availability of land for fu-

ture expansion.

Few people live on the Delta islands, but many live

on the higher ground of the upland areas of the Del-

ta. Over 90 percent of these reside in cities and towns
of the western Delta (in northeastern Contra Costa
County), the City of Tracy, part of Stockton, and
West Sacramento. Except m the western Delta, local

municipalities obtain their water supplies from

sources other than the Delta channels. Some cities in

the Contra Costa County Water District rely on di-

rect offshore diversions from the lower San Joaquin
and Sacramento Rivers during periods of high Delta

outflow when the salinity is low; but the District,

much of which lies outside the statutory Delta, ob-

tains most of its water from the Contra Costa Canal,

which diverts from the interior Delta at Rock Slough.

Municipal and industrial supplies are also diverted

to areas outside the Delta via the California Aque-
duct and the South Bay Aqueduct of the SWP; the

Contra Costa Canal and the Delta-Mendota Canal of

the CVP; and the Cache Slough Diversion to the City

of Vallejo. Except for the Cache Slough Diversion,

diversion for M&l uses are discussed as CVP and
SWP exports from the Delta, and are covered in

Chapter IV. This section discusses the M&l water
requirements of the western Delta and the Cache
Slough Diversion.

Western Delta

Municipal and industrial water users in the western

Delta maintain dual freshwater supply systems—one
to divert offshore water when the quality is good,

and the other to accept water from the Contra Costa

Canal (either directly or through the City of Antioch

system) when the quality of offshore water is poor.

Contra Costa County Water District (CCCWD) and
the City of Antioch use offshore water. The Contra

Costa County Water District diverts a portion of its

water supply at Mallard Slough, opposite Chipps Is-

land, when the mean tide chloride ion (CI") content

of the water is 100 milligrams per litre (mg/1) or less.

The City of Antioch diverts its total water supply

from the adjacent San Joaquin River when the high-

high-tide chloride ion content of the water is 250

mg/1 or less. Both shift to the Contra Costa Canal

when these values are exceeded.

Historic availability of 100 mg/1 CI" or better water

at Mallard Slough has varied from a low of days

(1976-77 water year) to a high of 240 days (1937-

1938). The April 1967 water entitlement agreement
between DWR and CCCWD states that the availabili-

ty of this quality water averaged 142 days per year.

Historic availability of 250 mg/1 CI" or better water
(high-high-tide) at Antioch has varied from a low of

Odays (1976-77) to a high of 285 days (1937-38). The
April 1968 water entitlement agreement between
DWR and the City of Antioch states that the availabil-

ity of this quality water averaged 208 days.

Like the municipalities, several industries in the An-

tioch-Pittsburg area of the western Delta use off-

shore water when it is of acceptable quality to meet
their needs, and depend on the Contra Costa Canal

supplies when offshore water becomes too saline

during the summer.

According to SWRCB Decision 1379. diversion of

high quality water from the offshore supply for M&l
uses averages about 49 cubic hectometres (40,000

acre-feet) per year. These diversions range from

about 25 cubic hectometres (20.000 acre-feet) m a

dry year to about 68 cubic hectometres (55.000 acre-

feet) in a wet year. These amounts are very small

when compared to the large amount of Delta outflow

(on the order of an extra 2.5 cubic kilometres [2 mil-

lion acre-feet]) needed to produce the acceptable

quality water. Release of such large amounts of Delta

outflow to allow the relatively small diversion would
not be a reasonable, beneficial use of water. In addi-

tion to industrial process water, more than 2.5 cubic

kilometres (2 million acre-feet) of water are diverted

43

Antioch-212



Water-using industrial complex near Antioch east of the confluence of the Sacramento and San Joaquin Rivers.

Antioch Bridge, scheduled for completion in late 1978, can be seen in the background.

The new

annually for industrial cooling water but, according

to D-1379, this water has no quality limit and there-

fore is not considered in this analysis.

Cache Slough Diversion

The City of Vallejo diverted about 18.5 cubic hec-

tometres (15,000 acre-feet) from Cache Slough in

1970. This requirement is expected to grow to about
27 cubic hectometres (22,000 acre-feet) by year 2000.

The City also obtains water from Lake Berryessa un-

der contract with Solano County Flood Control and
Water Conservation District.

During the 1977 drought, the SWRCB found that

the City was making unauthorized diversions at

Cache Slough during the summer, even though no
water was available under its water right permits and
licenses. As a result of action taken by SWRCB, the

City has contracted to install additional pumps to

increase its capability to obtain water from Lake Ber-

ryessa under its existing contract with the District.

This expanded supply from Berryessa is scheduled to

be available in the summer of 1978 and will be suffi-

cient to supply all of Vallejo's requirements. The City

will continue to divert from the Delta when water is

available under its water right. However, in order to
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avoid certain operational problems and not cause

water shortages elsewhere in the District, Vallejo has

asked DWR to aid in finding a replacement supply.

Vallejo, as a member agency of Solano, is a future

customer for SWP water via the North Bay Aque-

duct.

Water Quality

Like agriculture. Delta M&l requirements must in-

clude water for salinity control. The historical and
present M&l salinity criteria are summarized in Chap-

ter M, Table 4. The Antioch M&l quality criteria are

not applicable when adequate substitute supplies

are available to affected water users. M&l water us-

ers in this area have an overland supply facility, the

Contra Costa Canal, which is capable of furnishing a

full substitute supply. This is recognized in the

SWRCB's March 1978 Draft Plan shown in Table 5.

With the completion of Delta water transfer facilities,

the outflow requirement to meet Rock Slough M&l
criteria would no longer be necessary if the intake to

the Contra Costa Canal were moved to Clifton Court

Forebay, as proposed in this report. However, out-

flow to protect other beneficial uses would still be

required.

I
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KING SALMON
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^m SPAWNING AREA
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\

AMERICAN SHAD

I
NURSERY AND
OUTMIGRATION

Figure 13. Fish spawning and nursery areas and
major migration routes in the Delta.

(Upper left) Major spawning migration routes and principal

spawning and nursery areas of tfie striped bass. Some
spawning also occurs in other parts of the Delta and over
50 percent of the total spawning occurs in the Sacramento
River above the City of Sacramento. Concentrations of

striped bass in the nursery areas vary annually depending
upon flow conditions. Location of the major King salrrKtn

migration routes (above) are based on tagging and trawling
studies made by the Department of Fish and Game. Princi-

pal American shad nursery areas and migration routes (left)

were determined by shad catches during midwater trawl

surveys.

Fishery Resources
The Delta comprises a unique and varied environ-

ment important to the survival of a large segment of

California's fishery resources—and to the commer-
cial and sport fishing industries they support.
Salmon, steelhead. shad, and sturgeon are migratory
fish that pass through the Delta on their upstream
spawning run. The young later move seaward
through the Delta. Striped bass also migrate from the
ocean into the Delta and upstream. From one-third to

one-half of Central Valley basin striped bass spawn in

the Delta. The remainder spawn upstream from the

Delta, but essentially all the young use the Delta
channels as a nursery area. Figure 13 shows some of

the main fish migration routes and spawning and
nursery areas.
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Several species of resident game fishes are also

found throughout the Delta. These include several

kinds of catfishes and members of the sunfish family,

such as crappie, large-mouth bass, and bluegill. In

addition, several species of nongame fish native to

the Central Valley also live in the Delta.

Present adverse environmental conditions in the

Delta are due, in part, to upstream water develop-

ment in the San Joaquin River system and to the

influence of the CVP and SWP pumping plants. Un-

der the present method of water transfer, export

pumping directly from the southern Delta causes a

net "reverse flow" pattern in the western and south-

ern Delta channels. Also, in the fall, a dissolved oxy-

gen deficiency (below 5 mg/l) develops in the San
Joaquin River near Stockton and blocks migrating

salmon. This oxygen deficiency is the combined re-

sult of upstream diversion, fertilization, and irriga-

tion; a deepened ship channel: waste discharges

from the Stockton sewage treatment plant; and flow

reversal caused by export pumping from the Delta.

In addition, a large percentage of "home-stream"
water released from upstream water projects on the

San Joaquin River and its tributaries is diverted di-

rectly to the export pumping plants. Collectively,

these conditions interfere with the salmon migrating

through the Delta, draw large numbers of free-float-

ing striped bass eggs and larvae through the louver

screens into the export pumps, and decrease fish

food supplies in the Delta channels.

At the DWR November 1975 public hearing on the

Delta Alternatives Study, DFG outlined the following

general requirements for maintaining and restoring

the Delta fishery.

1. Utilize only truly surplus flows when meeting
export needs. As high a portion of needs as

possible should be met by exporting flood

flows.

2. Eliminate cross-Delta flows to restore the Del-

ta's capacity as a nursery area and migration

route for fish.

3. Maintain net downstream flows in all channels.

Such flows should be large enough to prevent

water quality problems and to facilitate fish

migrations, but not so large as to deplete the

food supply for fish. Locating the diversion

point as far downstream on the Sacramento

River as is compatible with other needs might

help satisfy this characteristic with minimum
impact on water supply.

4. Maintain as much of the Delta as possible as

part of the tidal estuary.

5. Locate diversion points so that fish are not

drawn out of their normal migratory path and

to avoid having to transport salvaged fish.

Fishing for the popular striped bass constitutes over

half of the angler effort in the Delta.
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6. Provide sufficient capability for curtailing di-

versions as necessary to protect striped bass
eggs and larvae.

7. Place effective fish screens at all project diver-

sions.

8. Design, locate, and operate water control

works in a manner which will not impede fish

migrants or increase predation on game spe-

cies.

9. Restrict release of Sacramento River water
into the Delta in such a way as not to confuse
salmon migrants.

10. Maximize the downstream flow component at

diversion points to increase fish screen effici-

encies.

As part of water rights Decision 1379, the SWRCB
established specific water quality and environmental
criteria designed to protect the fishery resources of

the Delta-Bay estuary. Species for which criteria

were included were salmon and steelhead, striped

bass, and Neomysis (an important food organism of

the striped bass and other fish). Those criteria per-

taining to water quality were also included as objec-

tives in the 1975 Basin Plans adopted by the SWRCB
and approved by the EPA, as discussed in Chapter II.

Unlike the municipal, industrial, and agricultural re-

quirements, these 1975 Basin Plan water quality crite-

ria are the same in dry and critical years as in all other

years. However, both the DFG and the SWRCB have
since adopted the policy of incorporating provisions

for dry year relaxations of these criteria. The concept
being followed in negotiating a Four-Agency ' Fish

and Wildlife Agreement, is that fishery resource

needs can be met with outflows that are lowest in dry

years, intermediate in normal years, and highest in

wet years, so long as an average equivalent resource

is maintained. While the agreement is not yet com-
pleted, sufficient progress had been made to include

the draft criteria in the planning of the Delta Alterna-

tives and as recommendations for the 1976-77

SWRCB hearings to modify the 1975 Basin Plan crite-

ria. The SWRCB's March 1978 Draft Water Quality

Control Plan (Table 5) proposes to adopt most of

these recommendations.

Wildlife

At the DWR November 1975 public hearing on the

Delta Alternatives Study, DFG outlined the following

general requirements for maintaining wildlife of the

Delta and Suisun Marsh:

1. Preserve existing wildlife habitat, or compen-
sate fully for any unavoidable degradation, and
utilize opportunities to enhance such habitat.

2. Avoid adverse impacts on rare or endangered
plants and animals. If such damage is unavoida-

ble, acre-for-acre. in-kind, full compensation for

lost habitat is essential.

' DWR. USBR. DFG. srxt USFWS

Delta

The Delta is one of the important wildlife areas of

the State. Species are numerous and include duckS;_

geese, swans, sandhill cranes, pheasants, over 200

different species of nongame birds, 39 species of

mammals, 19 species of reptiles, and 8 species of

amphibians. Corn and other grains left after harvest-

ing supply millions of waterfowl with high quality

feed each winter.

Rare or endangered wildlife species, such as the

California black rail, giant garter snake, salt-marsh

harvest mouse, and yellow-billed cuckoo, inhabit the

natural marsh and riparian areas scattered through-

out the Delta waterways.
The preservation of wildlife habitat in the Delta

mainly depends on three factors:

1. Water quality sufficient to maintain existing

marsh and riparian vegetation: (water quality

requirements of Delta agriculture are suffi-

cient).

2. Enhancement of Delta marshlands and riparian

vegetation on channel islands and levees.

3. Perpetuation of Delta agriculture. (Some of the

wildlife, such as muskrats and beavers, are un-

desirable for agriculture because of the damage
they do to levees.)

Water quality requirements for Delta wildlife habi-

tat (except the Suisun Marsh) are satisfied by stand-

ards for fisheries and agriculture.

Suisun Marsh

Suisun Marsh is south of Fairfield between the Del-

ta and San Francisco Bay. This area was once farmed
but farming was discontinued because of salt water
intrusion. The Marsh now has 23 000 hectares (57.000

acres) of managed marshlands and approximately

11 300 hectares (28,000 acres) of mtertidal bays and
sloughs, and represents about 13 percent of the natu-

ral wetlands m the State. The Marsh supports over

200 species of birds. 36 species of mammals, and 7

species of rare or endangered wildlife, and provides

important nursery areas and habitats for striped bass

and other fishes. It is best known for its waterfowl

resources and is a major wintering area for ducks and
geese of the Pacific Flyway. In low rainfall years the

Marsh has supported over a million waterfowl, or

about 28 percent of the State total. The DFG owns
and operates for public use the Grizzly Island and
Joice Island Waterfowl Management areas, which
total about 4 450 hectares (11,000 acres). The remain-

der of the marshlands is owned by over 150 private

duck clubs.

Two features that attract waterfowl to the Marsh
are the widespread water areas and the abundant
natural food plants. More than 180 species of plants

grow in the Marsh, about 20 percent of which regu-

larly appear in the diet of ducks. The three most
important waterfowl food plants are alkali bulrush,

fat hen, and brass buttons.
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The Suisun Marsh is 23 000 hectares (57,000 acres) of

martaged marshlands ar\d 11 300 hectares (28.000 acres)

of intertidal bays and sloughs. The marsh is best known
for waterfowl resources and as a major wintering area on
the Pacific Flyway for ducks and geese.

A significant change occurred in the vegetation

between 1959 and 1973. Salt grass was reduced by 56

percent and fat hen and alkali bulrush were increased

by 200 percent and 100 percent, respectively. This

transition fronn highly salt-tolerant plants to the more
important food plant species, which require fresher

soil salinities, reflects a major improvement in water

management.
The vegetative composition of the Marsh, and thus

its value to waterfowl and other wildlife, is highly

dependent on the kind of water management pro-

grams used by the various landowners. Three basic

types of marsh management presently employed in

the Marsh are: (1) permanent ponding; (2) "wetland

—dry land": and (3) spring flooding.

Permanent ponding requires the year-round reten-

tion of water in the ponds and usually results in dense

stands of cattails, tules, and pondweeds. Wet land

—

dry land management calls for flooding of the ponds
in early fall and complete drainage as soon as possi-

ble following the close of the waterfowl season in

late January. The spring flooding type of manage-
ment requires early fall flooding for shooting, cyclic

flooding and draining (leaching) in the spring to

reduce soil salinities, and water retention until mid-

May or early June. Ponds managed by the latter con-

sistently produce a wider variety and greater abun-

dance of preferred waterfowl food plants than do the

other two types of management.
Wildlife biologists consider alkali bulrush a particu-

larly useful plant on which to base future as well as

present marsh management practices. Using alkali

bulrush as a target species will ensure a wide variety

of marsh and upland plants and will not result in the

complete eradication of any other plant species.

Of the many environmental factors that control the

distribution and growth of plants in the Suisun

Marsh, two exert the greatest influence: ( 1 ) length of

soil submergence, and (2) soil salt concentration.

Optimum soil submergence for alkali bulrush ranges

between 7 and 8 months of near-continuous submer-

gence each growing season. Competition from un-

desirable plants increases as the period of

submergence is increased or decreased. The least

competition from undesirable species occurs when
the mean annual soil salt concentration in the first

foot of soil is about 20 500 mg/l TDS. Mean annual

values below 10 000 mg/l TDS result in competitive

advantages for cattail, tule, and other freshwater

plants.

Fresher soil water conditions are required during

the spring to assure germination of alkali bulrush. It

is also important that salt concentrations during

seed-head formation, normally from mid-April to mid-

May, range between 7 000 to 14 000 mg/l TDS. Peak

seed production occurs at 9 000 mg/l TDS.

Since duck club ponds are filled from tidal sloughs,

the salinity of water in marsh channels significantly

affects the distribution and production of plant spe-

cies in the Marsh. The following tabulation shows the

relative importance of monthly water quality in chan-

nels adjacent to the Marsh in relation to the produc-

tion of preferred waterfowl food plants. This is

indicated on a basis of one to ten, with ten being the

most important.

May 10 September 2

June 4 October 4

July 1 November 4

August 1 December 4

Specific water quality criteria to protect the water-

fowl habitat of Suisun Marsh are included in the 1975

Basin Plans adopted by SWRCB and approved by

EPA. Table 4, Chapter II, summarizes these criteria.

During the Delta Alternatives review, DFG deter-

mined that these criteria would not adequately pro-

tect the quality of habitat in the Marsh. Although the

soil salinity standard requiring 9 000 mg/l TDS in the

first foot of soil from April 15 to June 1 is theoretically

adequate, it would be virtually unenforceable due to

prohibitive costs and the technical difficulty of con-

ducting a monitoring program. Assuring adequate

salinity water for the Marsh solely by maintaining

Delta outflow would require about one-third of the

combined CVP-SWP yield. Essentially all parties

agree that that would be too costly. The permanent

solution to be implemented (see Chapter V) will pro-

vide facilities that will deliver water to the Marsh

more efficiently. Meanwhile some interim water dis-

tribution facilities to be constructed (see Chapter V)

and the SWRCB's March 1978 Draft Water Quality

Control Plan (Table 5) will provide for improved pro-

tection.
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Recreation

The Delta, with its extensive waterways and pictur-

esque settings, constitutes one of the major recrea-
tional attractions in California. A wide variety of

waterborne and shore based recreational activities is

available, including fishing, cruising, water skiing.

sailing, camping, picnicking, swimming, and hunting.

Recreation constitutes the most exteru^. . jf our

Delta waterways. Sailing, houseboating, arid water

skiing are a few of tfte many benefits realized from

tfiis vast expanse of meandering water.

Discovery Btiy i" the southwest Delta provides the

opportunity for recreational living.

In 1963. a State survey revealed that approximately
2.4 million recreation days were enjoyed in the Delta.

Recreation use has increased substantially since
then, but more recent surveys of total use are not
available.

The demand for recreational facilities in the Delta
has surpassed the existing capacity. Recreational ac-
tivities are largely unregulated and conflicts do oc-
cur. Nearly all the waterways are open to the public

by water access but most of the adjacent levees are
privately owned as is the land between the public

waterways and the public roads. In most instances,

the recreationist approaching overland must tres-

pass to use the waterways for any recreational activ-

ity. Also, certain activities compete with one another
when they occur at the same time and place, for

example, water skiing and boat fishing.

Waste discharge from recreation vessels is an-

other problem, contributing to visible wastes and
high coliform levels at some locations, particularly in

the summer months. New regulations to control

these discharges are being considered by the

SWRCB.
In the context of the Delta Alternatives Study, any

water plan should;

1. Provide for the continued use of Delta water-

ways for recreation.

2. Not add to the existing problems of recreation.

3. Be designed to provide for additional recrea-

tional facilities. Domestic water requirements
for recreation are negligible compared to water
requirements for other uses.
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Flood Control

All of the floodflows from the Central Valley Drain-

age Basin (about 40 percent of the land area of the

State) drain through the Delta by way of the Sacra-

mento and San Joaquin Rivers and their tributaries.

These two rivers join near the City of Pittsburg and
discharge into the Pacific Ocean by way of Suisun,

San Pablo, and San Francisco Bays.

Many of the Delta islands lie below sea level; most
are protected from flooding and high tides by levees.

Initially the levees were small, and the reclaimed land

surface was essentially at mean sea level. However,
with the passage of time, the organic soils have sub-

sided as much as 6 metres (20 feet). The levees are

much larger today due to the continued placement
of material on levees to compensate for foundation

consolidation. Except for levees included in the fed-

eral Sacramento River and San Joaquin River Flood

Control Projects, Delta levees are not maintained to

any uniform standards and need improvement in

many areas.

The flood control requirements in the Delta are

twofold: U) to provide and maintain a levee system
sufficient to protect the surrounding lands from
flooding: and (2) to provide and maintain sufficient

channel capacity to carry floodflows from the Cen-
tral Valleys to the ocean.

In regard to the first requirement, DWR completed
its study and recommendations in May of 1975 with

the release of Bulletin No. 192, "Plan for Improve-
ment of the Delta Levees". The Nejedly-Mobley Del-

ta Levees Act of 1976

12225-12227 and Section

proved Bulletin 192 as a

plan.

(Water Code Sections

12987 as amended) ap-

conceptual Delta levees

The plan recommendSJrnprDvfiroent of about 500

kitonnetres (310 miles) of substandard levees that

surround all or portions of 55 islands or tracts in the

Delta. About 72 kilometres (45 miles) of levee would
be improved to 100-year protection, which is consid-

ered adequate for urban uses. The remaining 426

kilometres (265 miles) would be improved to provide

50-year protection, which is considered adequate for

agricultural land use. The plan also provides for plant-

ing suitable vegetation on levees, building recreation

facilities, and improving roads. Of 50 planned recrea-

tion access sites, 40 would be for fishing access and
10 would include launching ramps, parking areas, pic-

nic facilities, freshwater supplies, and sanitary facili-

ties.

The estimated capital cost of the project of $128

million (1974 prices) would be shared by federal,

state, and local governments. The recommended fi-

nancing plan for capital costs is 50 percent federal,

30 percent state, and 20 percent local. Maintenance
costs would be shared, 60 percent local and 40 per-

cent state. Construction funds would be needed
throughout a 20-year rehabilitation period. The U.S.

Corps of Engineers is studying the extent of federal

interest and participation in the project.

The second requirement relates to the Delta Alter-

natives Study. In this regard, any D elta water transfer

plan must maintain or improve the flood carrying

capacity of Delta channels, or include alternative

means for conveying floodflows to prevent any
material increase in the threat of flooding Delta

lands. Any proposed changes to Delta channels or

levees should be made compatible with recommen-
dations in DWR Bulletin 192 and the Nejedly-Mobley

Delta Levees Act.

Thu Brannan-Andnis flood of June 1972 was caused by the failure of a section of levee along the San Joaquin River.

i *W i^jiijiillllllg

.,.^^1 .|i»iy»T--
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Navigation

Historically, the navigable waterways in the Delta
and the lack of an adequate road system meant that

produce, products, and people were moved to mar-
ket by river steamer. Today, side-wheelers and stern-

wheelers have given way to more modern cargo
ships, tugs and barges, and thousands of pleasure
boats.

Both the Port of Stockton and the Stockton Deep
Water Channel were completed m 1933. The Port of

Sacramento and the Sacramento Deep Water Chan-
nel became operational in 1963. Between the ports of

Stockton and Sacramento and the western edge of

Suisun Bay. the ship channels are maintained to a

depth of 9.1 metres (30 feet). From Suisun Bay to San
Francisco Bay the depth is 10.7 metres (35 feet).

(The location of the channels is shown on Figure 14.)

Commercial traffic consists of both shallow and
deep-draft vessels. Tugs and barges carry petroleum
and farm produce.
The secluded sloughs of the Delta offer a haven to

fishermen and cruiser operators, and long stretches

of relatively wind-free waters are widely used by wa-
ter skiers. Recreation boating activities also include
sailing, fishing, and racing.

Unregulated development of boat marinas ham-
pers water skiing and high speed boating. Conflicts

between pleasure boating and commercial traffic

also occur. The Resources Agency's Delta Master
Recreation Plan (revised m September 1976) in-

cludes a waterway use (zoning) plan to minimize
these conflicts and to guide public agencies in issu-

ing permits for waterside developments.

Port of Sacramen

A
SACRAMENTO •

SHIP CHANNEL •*

• .. ; ^ , V

-STOCKTON
SHIP CHANNEL

JOHN F. BALDWIN
SHIP CHANNEL PROPOSED FALSE

RIVER CUTOFF - '

Figure 14. San Francisco Bay to Stockton and Sacramento ship channel projects.
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In 1965, Congress authorized the San Francisco

Bay to Stockton Ship Channel Project (also known
as the John F. Baldwin and Stockton Ship Channel

Project). The project involves modification of exist-

ing navigation projects extending from beyond the

Golden Gate upstream through San Francisco and
Suisun Bays and the Delta to Stockton. Authorized

improvements in the Delta include deepening the

Stockton Deep Water Channel from 9.1 metres (30

feet) to 10.7 metres (35 feet), realigning the channel

to follow False River, constructing a new turning ba-

sin and maneuvering area 10.7 metres (35 feet) deep,
constructing public recreation areas and facilities

along the route, and placing rock revetment on
levees along the channel. Preconstruction planning

has been completed by the U.S. Army Corps of Engi-

neers and environmental impact statements are be-

ing prepared.

channel (see Figure 15). When more water is need-

ed, releases are made from the federal Delta-Men-
dota Canal into the Westley Wasteway to augment
San Joaquin River flows.

Deep-water channels thtoticjh the Delta allow cargo to

move on a large scale to and from the Ports of Stockton

and Sacramento. The Port of Sacramento shipped a

record tonnage exceeding 1.8 megatonnes (2 million

tons) in the 1977-78 fiscal year.

The existing deepened channel, combined with

Stockton sewage disposal, low inflows, and changed
flow conditions of CVP and SWP operations, has

resulted in an annual zone of depressed dissolved

oxygen that hampers migrating salmon in the fall.

This problem has been alleviated somewhat by annu-

al construction (and removal) each fall, of a tempo-
rary rock closure at the head of Old River. The rock

barrier forces more of the San Joaquin River inflow

past Stockton and helps flush pollution from the

Figure 15. Dissolved oxygen conditions in

San Joaquin River near Stockton.

Further deepening of the ship channel in this reach

can be expected to worsen these conditions unless

remedial measures are taken. The Corps has indicat-

ed that the problem could be solved by installing a

battery of compressors in the ship channel near

Stockton to restore dissolved oxygen concentrations

to an acceptable level.

Contemplated channel improvements could also

expose the Delta to increased salinity intrusion,

which, in turn, could result in a need to increase the

minimum Delta outflow necessary to meet salinity

control criteria established by the SWRCB and ap-

proved by EPA. Deepening the channel would in-

crease the cross sectional area and tidal action;

straightening the channel (via the False River Cutoff)

would shorten the path of salinity intrusion.
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Hydraulic model studies were used by the Corps of

Engineers to estinnate the increase m Delta outflow
required to repel the additional salinity that would
result from deepening the ship channel. These tests

showed an increase of ocean salts in the interior

Delta of from 100 to 150 mg/l TDS and indicated an
additional outflow of about 8.5 cms (300 cfs) may be
required.

It has long been the policy of the State of California

that:

".
. . any program for deepening the Stockton

Channel include provisions for maintaining dis-

solved oxygen levels insofar as such levels are

influenced by the Deep Water Channel.'"'

"Any need for an increase in the Delta outflow
to repulse salinity intrusion because of chan-

nel deepening would need to be provided by
a federal project.

"^

In commenting on the Corps' Draft Environmental

Impact Statement for the Stockton Ship Channel .

Project (summer 1976). DWR again indicated that

any increase in salinity in the Delta channels was
unacceptable. DWR stated that the Corps should ac-

cept the responsibility for providing restoration flows

to repel any increase in salinity caused by the ship

channel projects. As part of the Delta Alternatives

Study. DWR staff suggested that the yield of the

Corps' authorized Marysville Reservoir project might

be used for that purpose.

The Corps, however, has since determined that

providing reservoir capacity and restoration flows

would not be a proper use of water from a federal

project. Instead, the Corps has proposed a sub-

merged barrier at Carquinez Strait to block off the

heavier saline water that would intrude upstream in

the deepened channel. Initial test results on the

Corps' hydraulic model at Sausalito with a barrier at

15 metres (50 feet) below mean low water are en-

couraging from a water quality viewpoint. Additional

tests on salinity and studies of the possible effects on
flood flows, fish, sediment, and nutrients are under-

way.
In the context of the Delta Alternatives Study, any

Delta water plan should provide for continued use of

Delta waterways for commercial and recreational

navigation. Any proposed change m present condi-

tions should be governed by requirements of the

Corps of Engineers and the Coast Guard in their

capacity of issuing permits for any projects affecting

navigable waters. In regard to deepening the com-
mercial ship channels, the Corps should mitigate any

decrease m dissolved oxygen or increase in salinity

intrusion by means other than providing restoration

flows. For this reason, no additional water require-

' Lener ol October 19. 19M. (and anachment) to Lieutenant General Walter K Wilson
Jr . C^iet Qt Engineers. Department of the Arnr^v Irom Hugo Fisher. Administrator.

the Resou'ces Agency ot Cai-tompa (page XXXIX)
'Letter ol FeOrjarv 19. 1971. to Brigadier General Frank A Camm. Division Engineer.

South Pacific Division. Corps of Engineers, from Ford B Ford. Assistant Secretary

for Resources. The Resources Agency of California (page SI

ments for salinity control due to this navigation

project have been assumed in this study.

San Francisco Bay

The San Francisco Bay complex is the largest estu-

ary along California's 1600 kilometre (1.000 mile)

coastline. It covers almost 1130 square kilometres

(435 square miles) and has a shoreline of about 440

kilometres (275 miles) at mean sea level (Figure 16).

fvlillions of people who inhabit its shore and environs

use it for recreation, commerce, aesthetic pleasure,

and disposal of municipal and industrial sewage

Industry 3nd Recreation in the San Francisco Bay Area.

A wide variety of fish and invertebrates are sup-

ported in the Bay complex. During periods of high

freshwater outflow, the species less tolerant to fresh

water are found more toward the ocean; and they

reappear m the upper bays during the summer when
river flows are low.

Four major wildlife habitats—tidal marshes, tidal

flats, salt production ponds, and open waters—exist

in and around the bay. These support a wide variety

of resident and migratory birds and mammals. Al-

though shore birds are the most abundant group of

birds found in the bay system, the area is used as a

nesting place, feeding area, and wintering ground for

a segment of the bird populations on the Pacific Fly-

way.
The Central Valley rain- and snow-fed rivers drain

over 153 000 square kilometres (59.000 square miles)

and contribute the largest freshwater inflow (Delta

outflow) . Summer and fall inflow comes mainly from

CVP and SWP reservoir releases for salinity control.

Annual Delta outflow, adjusted for present water

regulation and use, is estimated to average about 18

cubic kilometres (15 million acre-feet), ranging from

a low of less than about 4.9 cubic kilometres (4 mil-

lion acre-feet) in a very dry year to more than 49

cubic kilometres (40 million acre-feet) in a very wet
year.
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More than 77 local streams draining approximately

8 940 square kilometres (3.450 square miles) enter

the Bay between the Delta and the Golden Gate.

Their flows vary from negligible amounts during the

summer to winter maximums that may have localized

effects on circulation and flushing of the Bay.

Bay waters are basically a salt water environment

and are too saline for domestic and agricultural sup-

plies. Consequently, the major M&l supplies are im-

ported from the Central Valley via aqueduct system,

with lesser water supplies being derived from ground

water and local runoff.

The SWRCB has identified all beneficial uses of

Bay waters and any known quality requirement of

such uses. The most westerly Basin Plan salinity

standard for the Bay complex is in Suisun Bay (see

Chapter II. Table 4).

Many of the uses of the Bay depend on chemical

quality other than salt content. Waste water, whether
of municipal, agricultural, or storm water origin, is a

complex mixture of many different types of pollu-

tants. In the early 1960's. because of the bacterial

public health hazard, many shallow areas of the Bay
were posted to prevent shellfishing and water con-

tact recreation. With the establishment and enforc-

ment of stricter standards, more recent surveys by
the Department of Public Health show an improve-

ment, especially in the area from the San Mateo
Bridge to the Mare Island breakwater where bathing

standards are now generally being met. Waste dis-

charges harmful to aquatic life are also under better

control.

Tidal action is the primary mechanism ultimately

removing pollutants from the Bay complex. The tidal

prism (the volume between high and 'ow tides) is

about 20 percent of the average total volume of wa-
ter in the Bay. Twenty-four percent of this tidal prism

is replaced by new ocean water during each tidal

cycle.' This daily tidal exchange of new water at the

Golden Gate is equivalent to about 7100 cms (250.000

cfs) year-round, while the median monthly Delta out-

flow ranges from about 110 cms (4,000 cfs) during

the summer to 1600 cms (55.000 cfs) in the winter.

The flushing of the Bay is closely related to circula-

tion patterns, which are controlled by tides during

the summer and by a combination of tides and fresh-

water outflow during the winter.

Operation of the CVP and SWP does have an im-

pact on inflows to the Bay complex. In general, the

projects provide greater inflow in the summer (and

early fall of the drier years) than would otherwise
exist, and reduce inflows during fall, winter, and
spring. In the bay west of Carquinez Strait, however,
circulation is dominated by tidal action except during

flood conditions.

For the bays west of Chipps Island, a model test '

was made to compare the percentage change in pol-

' California State Water Resources Control Board Publication No 45, "Dispersion Capa-

bility of San Francisco Bay-Delta Waters", 1972

The beauty of the Delta-Bay complex is exemplified by
the Bay Bridge and the City of San Francisco skyline as
a backdrop to a waving palm on Treasure Island. San
Francisco, the City by the Bay. uses its Bay for recreation,

commerce, aesthetic pleasure, and sewage disposal. The

Bay waters are cleansed primarily by tidal action, but

winter floodflows provide some flushing action.

lution concentrations at two assumed levels of sum-
mertime Delta outflow. 50 and 140 cms (1.800 and
5.000 cfs) . This test showed that changes were most
noticeable in the region east of Carquinez Strait,

where the almost threefold increase in outflow re-

duced pollutant levels by 10 to 40 percent. In San
Pablo Bay. reductions ranged from 3 to 10 percent,

and m the central and south bays, the effects of the

increase in outflow were insignificant.

The effects of floodflows on flushing extend

throughout the bay and are significant. Density strati-

fication generally occurs in winter and early spring in

Suisun, San Pablo, and Central San Francisco Bays,

but in South Bay it occurs only for short periods in

years of extremely high outflow. In mid-December
1969, South Bay was not stratified, even though out-

flow for the previous three months had averaged

about 480 cms (17,000 cfs). New data presented at

the recent SWRCB hearings on Delta water quality

standards indicate a change in Delta outflow of

about 280 cms (10.000 cfs) or greater could bring

about significant salinity changes in the central and

south-central portions of the Bay.

Delta outflow is subject to wide seasonal varia-

tions for all but the driest years. About 80 percent

occurs during the six months from December
through May. Thus, the time between the higher sea-

sonal flows is usually at least six months. In contrast.

It takes only 1 to 3 months for pollutant concentra-

tions to approach equilibrium steady-state condi-

tions for a particular flow condition. Consequently,

maximum pollution concentrations can be expected

each summer regardless of the amount of flushing

associated with density stratification produced by

winter floods. This means that flushing by floodflows
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is not a reliable basis for planning or designing an

effective year-round waste treatment and discharge

system. Rather, such a system must be designed to

function properly at low flow summer conditions

when circulation is lowest and chronic pollution

problems most troublesome.

The 1975 Basin Plan standards do not include a

requirement for flushing flows for the Bay. Waste
discharges are not a protected right under California

law. Water use must be both beneficial and reason-

able, and dilution of pollution is not considered a

reasonable beneficial use of water. It is impossible in

any practical or useful sense to manage Central Val-

ley Basin flows to reduce people-caused phosphate
concentrations to acceptable levels in San Francisco

Bay. Proper treatment and discharge of wastes is the

only practical and legal solution to pollution.

Many people have expressed concern that future

reduction of Delta outflow may adversely affect the

Bay estuary in other ways. The ecological benefits of

unregulated outflows, and the salinity gradients and
water circulation established by them, may be impor-

tant in several ways: (1) for distribution and migra-

tion of free-swimming organisms: (2) for creation of

counter-currents moving upstream along the bottom
of the Bay, which are believed necessary for the mi-

gration of certain crabs and shrimps; and (3) for

transporting young anadromous fish and maintaining

adequate food supplies. However, the Draft SWRCB
Water Quality Control Plan (March 1978) concludes
that information is not currently available for quanti-

fying such beneficial effects. Accordingly, rather

than adopting a flushing flow requirement, the Board
is proposing to adopt guidelines to water develop-

ment agencies for preserving a portion of the exist-

ing unregulated outflows pending completion of

studies of their benefits.

Concerns have been expressed by DEAC and
some hearing participants regarding possible harm-

ful impacts on the San Francisco Bay System west-

erly of the Delta (and the aquatic life it supports)

that might occur unless sufficient unregulated Delta

outflows are maintained for its protection. Conse-

quently, Senate Bill 346, as amended in Conference
Committee, would provide for DFG to administer a

comprehensive study to determine the interrelation-

ships between Delta outflow (including flushing

flows) and the fish and wildlife resources of the Bay
system. It also provides for the study and work plan

to be reviewed by a committee with representatives

from the San Francisco Bay Conservation and Devel-

opment Commission (BCDC), SWRCB, and DWR.
Irrespective of the outcome of this legislation, the

Four-Agency Directors (DFG, DWR, USBR, and
USFWS) have approved budgeting S60,000 m 1979-

80 to initiate the study. The general objectives of the

study will be:

1. To determine how planned changes in Delta

outflow will affect fish and wildlife resources in

San Francisco and San Pablo Bays; and
2. To develop flow and salinity standards or other

management strategies to maintain fish and
wildlife at historical levels.

In summary, there are as yet no specific salinity or

Delta outflow requirements for the Bay complex
west of Suisun Bay that apply to the operation of the

SWP or CVP. This is not to say there will be no fresh-

water inflow to San Francisco Bay. Controlled Delta

outflow to protect designated beneficial uses in the

Delta and Suisun Marsh will constitute a major

source of inflow to the San Francisco Bay. Moreover,
substantial unregulated flows in excess of flows for

designated uses will continue in all but the driest

years. These flows are estimated to average 11.6 cu-

bic kilometres (9.4 million acre-feet) per year under

1980 conditions and 8.5 cubic kilometres (6.9 million

acre-feet) per year under year 2000 conditions. The
SWRCB plans to adopt guidelines for their preserva-

tion pending determination of specific needs.

Environmental Monitoring

The complex interplay between inflows. Delta

uses, fishery needs, export diversions, waste dis-

posal, tidal action, and salinity intrusion makes it im-

possible to predict exact future environmental

conditions m the Delta. An extensive monitoring sys-

tem is required to be sure that all needs are being

met. For example, salinity data from several strategic

locations are telemetreed on a continuous basis to

the operation centers of the SWP and CVP. The un-

precedented dry years of 1976 and 1977 have amply
demonstrated this monitoring need for operating the

SWP and CVP.
Various other conditions in the Delta have been

monitored for many years. The magnitude and extent

of such monitoring was increased greatly following

SWRCB Decision 1379 in July 1971. Part of that deci-

sion included a comprehensive monitoring program,

a large part of which has already been implemented
by DWR. During 1975, 1976, and 1977, 25 water quality

stations throughout the Delta were monitored on a

biweekly basis. Four additional stations were moni-

tored to provide supplemental information for the

Interagency Ecological Study Program, a coopera-

tive effort by DWR, DFG, USBR, and USFWS. Data

related to water quality and fish and wildlife are col-

lected under these efforts. These sites are shown on

Figure 17. The new SWRCB Draft Water Quality Con-

trol Plan (March 1978) proposes specific modifica-

tions to the current monitoring program. However, it

emphasizes general goals to be accomplished and is

designated to be flexible to meet changing condi-

tions.

At each station, the parametres measured include

chlorides, electrical conductivity, dissolved oxygen,

pH, silica, suspended solids, dissolved solids, air and
water temperature, turbidity, alkalinity, inorganic and

organic nitrogen, total phosphates, chlorophyll, wind
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velocity and direction, and phytoplankton. At certain

selected stations, additional parannetres, such as

benthos, biochemical oxygen dennand, heavy metals,

pesticides, polychlonnated biphenyls, and light trans-

mittance, are measured.

Continuous monitoring runs using automated
equipment aboard the Department's laboratory

workboats are also made to look for problem areas.

Fishery monitoring, under contract with DFG, con-

sists of studies on young striped bass, eggs, and lar-

vae: tagging of adult striped bass to develop an index

of adult population abundance; Neomysis and zoo-

plankton surveys: and salmon management studies.

This information is used to determine factors affect-

ing survival of the fishery. DWR monitors other envi-

ronmental factors in the vicinity of proposed water
project facilities, including ground water levels, land

use, and channel scour.

Knowledge of resource requirements is sufficient

to develop safeguards and allow modification of the

estuary to provide more capability and flexibility to

protect and meet the many requirements being

placed on the Delta. Data and study findings clearly

demonstrate that facilities to eliminate reverse flows

in the western and southern Delta channels would be
beneficial to overall Delta water quality, fishery re-

sources, and export of water from the Delta. Howev-

er, following construction of Delta facilities, a

meaningful period of trial operation and concentrat-

ed monitoring will be required to ensure that the

desired results are being obtained before final oper-

ating criteria are adopted. Also, monitoring of envi-

ronmental conditions must continue to:

1. Establish pre-project base conditions.

2. Provide the real-time data necessary to operate
the SWP and CVP in conformance with estab-

lished criteria.

3. Obtain information for planning, designing, con-

structing and operating project facilities in the

Delta.

4. Help predict the effect of proposed projects

and project operation on the Delta-Bay environ-

ment.

5. Assure that applicable State and federal water
quality standards (criteria) are met by project

operations.

6. Determine if desired results of protecting fish

and wildlife are being achieved.

7. Ascertain if changes in water quality, fishery, or

project operating criteria are needed.
8. Evaluate the impact of projects when imple-

mented.

Summary of Delta Water
Requirements

The wide range of water-associated resources and
activities in the Delta result in many interrelated re-

quirements: consumptive use of water, inchannel

flows for quality control and fish and wildlife, and
control of waste discharges to prevent impairment of

other beneficial uses. The overall net water require-

ments are made up of internal consumptive uses

(channel depletions) and net Delta outflow for con-

trolling salinity to protect agricultural, municipal, in-

dustrial, and fish and wildlife uses. The total net

requirements are not merely a summation of all con-

sumptive uses and individual outflow requirements,

since meeting one use can contribute toward meet-

ing other uses.

DWR's floating laboratory, the San Carlos (above) is used to monitor mater quality in the Delta waters. The working crew

(below) performs a wide variety of tests and analyses on board the vessel.
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Based on the controlling outflow needed to nneet

SWRCB 1975 Basin Plan water quality standards, and
taking into account anticipated facilities, the estimat-

ed annual Delta water requirements total about 6.3

cubic kilometres (5.1 million acre-feet) as shown in

Table 8. Except for drought-emergency relaxations,

1975 Basin Plan standards were the criteria applica-

ble during this study. It was the bench mark for for-

mulating recommended plans, including suggested
modifications to the 1975 Basin Plan criteria. The
principal modifications suggested were those of the

draft Four-Agency Fish and Wildlife Agreement,
which became a recommended component of the

selected course of action.

TABLE 8

ESTIMATED DELTA WATER ReOUIREMENTS
Cubic Hectometres (Thousand Acre-Feet)

PURPOSE N D J FMAMJJAS Annual

Delta Agriculture 175 128 117 70 47 64 123 161 236 331 311 216 1979

(142) (104) (95) (57) (38) (52) (100) (131) (192) (268) (252) (175) (1606)

Delta fVI&l

Offshore CCC ' _ _ io 10 lO io 10 — — — — — 50

- - (8) (8) (8) (8) (8) - - - - - (40)

City of Vallejo^ 221 122233333 27

(2 ) (2 ) (1 ) (1 ) (2 ) (2 ) (2 ) (2 ) (2 ) (2 ) (2 ) (2 ) (22 )

Subtotal 2 2 11 11 12 12 12 3 3 3 3 3 77

(2) (2) (9) (9) (10) (10) (10) (2) (2) (2) (2) (2) (62)

Outflow' 342 331 342 342 308 342 488 444 331 342 342 331 4285

(277) (268) (277) (277) (250) (277) (396) (360) (268) (277) (277) (268) (3472)

TOTALS 519 461 470 423 367 418 623 608 570 676 656 550 6341

(421) (374) (381) (343) (298) (339) (506) (493) (462) (547) (531) (445) (5140)

' These amounts are only diverted when outflows are much higher than shown When outflows are low, this requirement would be met through the Contra Costa Canal

'Subject to availability of water under the City's 1948 permit to divert water at Cache Slough (see discussion)
• Based on controlling criteria in SWRCB 1975 Basin Plan standards, assuming Contra Costa Canal meets the "adequate substitute supply requirement" so that the Antioch f^^&f criteria

does not apply but does not assume relaxation of fishery criteria in dry or critical dry years Assumes construction of Delta facilities such that Rock Slough criteria no longer controls

Also assumes that Suisun Marsh requirements are met by means other than Delta outflow These figures are subject to change by adoption of modified plan by SWRCB

Concurrently, the SWRCB was independently con-

ducting proceedings to modify the 1975 Basin Plan

standards and in March 1978 released a draft of the

modified plan for the next 10 years. The revised

standards reflect a closer fit to hydrologic conditions

and available supplies. The draft also indicated that

the Board will continue to review and modify the

plan as new facilities are constructed, and as addi-

tional information becomes available.

Concerning fish and wildlife. the draft plan general-

ly follows the criteria proposed m the draft Four-

Agency Fish and Wildlife Agreement. Concerning
agricultural standards, the draft plan has very high

quality criteria during the spring and early summer of

all but critical years. For M&l uses, the draft plan

recognizes that the existing Contra Costa Canal is

available for all of the water users in the vicinity of

Antioch and Pittsburg. Therefore, the Board has

dropped the offshore M&l water supply criteria that

is in the present (1975) Basin Plan. It provides a slid-

ing scale for water quality between wet and dry years

at the Contra Costa Canal Intake and moves the con-

trol point further west to Pumping Plant No. 1 in the

Contra Costa Canal.

Looking west along the Contra Costa Canal

.
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Table 9 shows a comparison of annual Delta water

requirennents (consumptive and in-stream) for dif-

ferent water quality criteria. Although the draft plan

had not been fully analyzed nor adopted as this re-

port was being prepared, preliminary estimates of

water requirements are included for both the 10-year

short range (as now drafted) and preliminary esti-

mates of probable long-range conditions, assuming
certain facilities are constructed as recommended in

this report.

TABLE 9

COMPARISON OF CONSUMPTIVE AND IN-STREAM
DELTA WATER REQUIREMENTS FOR DIFFERENT WATER QUALITY CRITERIA

Cubic Kilometres (Million Acre-Feet)

DRAFT PLAN'
TYPE OF WATER 1975 DRAFT DRAFT PLAN^ (PROBABLE

YEAR BASIN PLAN' FOUR-AGENCY^ (SHORT RANGE) LONG RANGE)

Wet 6.3 (5.1) 7.6 (6.2) 9.0 (7.3) 8.3 (6.7)

Above Normal 6.3 (5.1) 6.8 (5.5) 8.4 (6.8) 6.9 (5.6)

Below Normal 6.3 (5.1) 6.5 (5.3) 7.9 (6.4) 6.5 (5.3)

Dry 6.3 (5.1) 5.4 (4.4) 6.0 (4.9) 5.4 (4.4)

Critical = 6.3 (5.1) 5.1 (4.1) 5.3 (4.3) 4.9 (4.0)

' Assumes Contra Costa Canal meets adequate substitute supply requirements, construction of Delta water transfer facilities, and Suisun Marsh facilities.

' Same assumptions as for 1975 Basin Plan except draft Four-Agency fisfiery criteria are substituted for 1975 Basin Plan fishery criteria

'SWRCB Draft (10-year) Water Quality Control Plan, March. 1978.

•Assumed effect of relocating Contra Costa Canal and installing Suisun Marsh facilities in SWRCB Draft { 10-year) Water Quality Control Plan of March 1978.

* Includes dry years following a dry or critical year
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CHAPTER IV. DELTA EXPORTS—PAST, PRESENT, AND FUTURE

California's agricultural and metropolitan areas are

dependent on developed water supplies. Most of

California's crops are grown in its and central and
southern regions and are dependent upon irrigation.

Most of California's people live in the and south

coastal and Bay area regions. Extensive water stor-

age and conveyance facilities supply water for these

people and crops. Most of the water for potential

additional development originates north of the Delta,

and most of the need for additional water is south

and west of the Delta. Both the CVP and the SWP
depend upon transfer of water across the Delta to

pumping plants in the south Delta to fulfill contracts

in the San Francisco Bay area, the San Joaquin Val-

ley, and Southern California.

Adequate design of a program for Delta protection

requires that plans for improved water transfer in-

clude estimates of future diversions from the Delta.

The purpose of this chapter is to review historic Del-

ta exports, estimate the firm yield of existing facilities

available for export from the Delta, and project rea-

sonable needs for Delta exports, with emphasis on

the period through the year 2000.

Present SWP and CVP Delta Export
Capability

Existing facilities of the SWP and CVP serve water

throughout California from the north Sacramento
Valley to the south coastal plain. A large percentage

Clifton Court Forebay serves as the main Delta diversion

point for the SWP. The Tracy Pumping Plant pumps mater

directly from Old River into the CVP Delta-Mendota Canal.

of the water served by these two systems is diverted

from the Delta via the California Aqueduct, South

Bay Aqueduct. Delta-Mendota Canal, and Contra

Costa Canal. Major facilities of the SWP and the CVP
that provide water to the Delta or that pump and
deliver water from the Delta are shown on Figure 18

and listed in Table 10.

TABLE 10

MAJOR SWP AND CVP FACILITIES. 1978

Capacity
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TRINITY RIVER

WHISKEYTOWN RES

CORNING CANAL

SACRAMENTO RIVER

CONTRA COSTA CANAL

SOUTH BAY AQUEDUCT

SAN LUIS RES.

DELTA-MENDOTA CANAL

TEHAMA-COLUSA CANAL

I

LAKE OROVILLE

I
I

AUBURN RES.
luNoen cohsthuction)

t^Ji..— FOLSOM LAKE

FOLSOM SOUtHj:ANAL

\^ Sacramento -Son^JoaquIn Delta

NEW MELONES RES
(under CONSrHUCTIONJ

SAN JOAQUIN RIVER

\-MADERA CANAL \^

SAN LUIS CANAL

EXISTING AND AUTHORIZED
MAJOR FEATURES OF THE

SWP AND CVP
THAT SUPPLY WATER TO

AND DIVERT FROM THE DELTA

1978

\
FRIANT-KERN CANAL

CALIFORNIA AQUEDUCT

LEGEND
STATE WATER PROJECT
CENTRAL VALLEY PROJECT

JOINT USE FACILITIES

\
t

I

I

J
\

Figure 18. Major features of the SWP and CVP that supply water to and divert from the Delta. 1978.
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Firm Yield of Existing Facilities for Delta Export

DWR conducted two operation studies of the ex-

isting SWP and CVP systems to estimate firm yield

available from the Delta. These studies used new
50-year hydrology for the period 1921-22 through
1970-71. Both studies assumed 1980 level of up-

stream development and no change in existing Delta

facilities. Study 1 was based on SWRCB 1975 Basin

Plan Delta water quality criteria and assumed that

the Contra Costa Canal would be diverting at Rock
Slough and would serve as the overland facility, thus

permitting deletion of the Antioch M&l objective. It

was also assumed that improved marsh management
practices and/or interim facilities would achieve Sui-

sun Marsh soil salinity standards. Study 2 substituted

the interim fish and wildlife criteria in the draft Four-

Agency Fish and Wildlife Agreement for the fishery

objectives in the 1975 Basin Plan criteria. Subsequent
to these studies, the SWRCB issued its March 1978

Draft Water Quality Control Plan—a modified Basin

Plan (see Chapters II and III for discussion of the

various criteria). While the March 1978 Draft Plan

was not available (nor adopted) during this study,

preliminary review indicates that the resulting firm

yield available for Delta export would fall in between
those yields determined in the two studies.

Both studies assumed a yearly Delta export, includ-

ing interim and surplus water, of 7.9 cubic kilometres

(6.4 million acre-feet) . However, as shown on Figure

19, there were numerous dry years when that de-

mand could not be met, necessitating curtailment of

interim and surplus water supplies and unscheduled
deficiencies, in addition to scheduled deficiencies

permitted by contract for agricultural supplies. In

several of the wetter years, the study showed a po-
tential for additional intermittent exports.

Adjusting for shortages, the studies indicate that

existing SWP and CVP facilities have enough storage

capacity and Delta pumping capacity to produce a

firm yield from Delta exports of about 6.9 cubic ki-

lometres (5.6 million acre-feet) per year in Study 1.

and 7.2 cubic kilometres (5.8 million acre-feet) per

STUDY 1

CRITICAL
DRY

I PERIOD
I

AVERAGE
SHORTAGE

1.49 MAF 'YR

POTENTIAL FOR ADDITIONAL
INTERMITTENT EXPORT SUPPLY

UNSCHEDULED DEFICIENCIES

SCHEDULED DEFICIENCIES

CURTAILMENT OF INTERIM AND
SURPLUS WATER SUPPLIES

WITH 1975 BASIN PLAN AGRICULTURAL
AND FISH AND WILDLIFE REQUIREMENTS

STUDY 2

CRITICAL
DRY

I

PERIOD
I

r n
AVERAGE
SHORTAGE
1.28 MAF ^R

POTENTIAL FOR ADDITIONAL
INTERMITTENT EXPORT SUPPLY

UNSCHEDULED DEFICIENCIES

SCHEDULED DEFICIENCIES

CURTAILMENT OF INTERIM AND
SURPLUS WATER SUPPLIES

WITH 1975 BASIN PLAN AGRICULTURAL
AND DRAFT FOUR-AGENCY

FISH AND WILDLIFE REQUIREMENTS

1 Cu§iC »(l.O«i( i»H

Figure 19. CVP and SWP systems operation, 1980 level of development.
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year in Study 2. Firm yield is defined as the annual

supply of water tfiat can be sustained m all years,

except that, during critically dry periods, lower sup-

plies (or deficiencies) are permitted in accordance
with predetermined provisions in SWP and CVP wa-

ter supply contracts.

In the studies, the annual Delta export supply over

the historic 7-year critical dry period (1928-1934)

averaged about 6.0 cubic kilometres (4.9 million acre-

feet) and 6.3 cubic kilometres (5.1 million acre-feet)

for Studies 1 and 2, respectively. The studies also

showed that in most years the system would be capa-

ble of supporting greater exports.

Figure 20 provides a statistical overview of annual

Delta water supply and disposal for all types of water

years without a Delta water transfer facility for both

Study 1 (left figure) and Study 2 (right figure). The
top line on each figure shows the variation of inflow

(including rainfall) to the Delta from wet to dry years

for 1980 conditions. The labeled areas below the in-

flow lines show the disposition of these waters. In

addition to water needed to meet Delta standards,

minimum required Delta outflow includes varying

amounts of carriage water needed to maintain water
quality at the export pumps without a Delta water
transfer facility. The percentage of time (years) that

the varying amounts are expected is shown along the

bottom, with the wetter years to the left and the drier

years to the right. While not available for inclusion in

this report, a figure depicting conditions under the

March 1978 SWRCB Draft Plan would closely resem-

ble the figure for Study 2. While Delta export would
be slightly less, the minimum required Delta outflow

would follow a similar sliding scale from wet to dry

years, but would be greater, as discussed in Chapter
III.

-WETTER YEARS — DRI ER Y E ARS -•-

STUDY 1

WITH 1975 BASIN PLAN AGRICULTURAL
AND FISH AND WILDLIFE REQUIREMENTS

SWP-CVP COMBINED DELTA EXPORT

MINIMUM REQUIRED DELTA OUTFLOW
(INCLUDING CARRIAGE WATER)

DELTA CONSUMPTI^VE USE ,

20 40 60 BO

PERCENT OF TIME lYEARSl EQUALLED OR EXCEEDED

-WETTER YEARS- DRIER YEARS-

STUDY 2

WITH 1975 BASIN PLAN AGRICULTURAL
AND DRAFT FOUR-AGENCY

FISH AND WILDLIFE REQUIREMENTS

-DELTA INFLOW

- DELTA OUTFLOW
N EXCESS OF
MINIMUM
REQUIREMENTS

POTENTIAL IMTFpi^

SWP-CVP COMBINED DELTA EXPORT

MINIMUM REQUIRED DELTA OUTFLOW
((NCLUDING CARRIAGE WATER)

DELTA CONSUMPTIVE USE
20 40 to 80

PERCENT OF TIME lYEARSI EQUALLED OR EXCEEDED

lie «ll OKI 'Bl\

Figure 20. Annual Delta water supply and disposal, 1980 level of development.
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Effect of Ongoing Construction and Future A rea
of Origin Depletion

The yield studies of existing facilities did not in-

clude two CVP projects under construction—Au-
burn Reservoir and New Melones Reservoir. Also.

State law gives the areas of origin priority for water
over export. By the year 2000. the estimated net ef-

fect of these two factors will be a reduction in the
firm yield available from the Delta to 6.4 cubic ki-

lometres (5.2 million acre-feet) and 6.7 cubic ki-

lometres (5.4 million acre-feet) for Studies 1 and 2.

respectively (see Table 11). Therefore, any addition-

al need for firm yield available from the Delta must

be met by construction of additional water supply

facilities and Delta water transfer facilities.

Imports from the Trinity River Diversion of CVP to

the Sacramento Valley are expected to diminish

somewhat in the future due to increased releases for

fish. Since the advent of the Diversion, the Trinity

River fishery has declined severely. Studies and
negotiations between the USBR and the fishery

agencies are underway to determine the amount and
scheduling for the increased releases. However,
these studies and negotiations are not sufficiently

advanced to include estimated effects on project

yield.

TABLE 11

ESTIMATED ANNUAL FIRM YIELD AVAILABLE FROM THE DELTA
WITH EXISTING FACILITIES IN YEAR 2000

Cubic Kilometres (Million Acre-feet)

Elements Study 1

Existing SWP and CVP System 6.9 (5.6)

New Melones Reservoir (Delta interim supply to year 2000) -t-0.1 (-1-0.1)

Auburn Reservoir -1-0.4 (-(-0.3)

Sacramento Valley Depletions —0.5 (—0.4)

Folsom-South Service Area Depletions —0.5 (—0.4)

Total firm yield of existing and under-construction facilities in year

2000 6.4 (5.2)

Study 2

7.2
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TABLE 12

HISTORIC EXPORTS FROM THE DELTA BY CVP AND SWP
Cubic Hectometres (Thousand Acre-feet)

Year

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

CVF
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part of this need will be supplied by the United

States, partly because of the unexcelled agricultural

efficiency and partly because the Nation needs ex-

portable products to offset the trade deficit. Fronn

July 1975 to April 1976. agricultural exports totaled

S18'/2 billion, while agricultural imports totaled only

SSVi billion.'

California plays a large and important role in

agriculture. It consistently ranks among the top three

agricultural states m the United States. The reasons

for this are many and varied. High on the list are its

deep, rich soils, well suited to a wide variety of crops;

its long-growing season; its extensive irrigation net-

work; and the high degree of mechanization on Cali-

fornia farms.

The production center of California's agriculture is

the San Joaquin Valley that stretches almost 480 ki-

lometres (300 miles) from the Sacramento Valley on
the north to the Tehachapi Mountains on the south.

This valley accounts for over one-half of California's

production of field crops and from one-fourth to one-

third of its vegetable crops. With an average annual

rainfall of only 250 millimetres (10 inches) and limited

surface and ground water supplies, much of the val-

ley agriculture is dependent on water imported from

the Delta via the CVP and SWP.

' United Business Service August 16. '976

Future SWP and CVP Exports

Early in this study it was concluded that meeting

the reasonable water demands in the SWP and CVP
export service areas for the year 2000 would be a

realistic goal for planning future courses of action. At

that time, the expected year 2000 Delta export de-

mand was 10.4 cubic kilometres (8.4 million acre-

feet) and this requirement could possibly be as high

as 12.3 cubic kilometres (10 million acre-feet) per

year or as low as 7.6 cubic kilometres (6.2 million

acre-feet) per year, depending on a number of future

events and actions (see Figure 22).

Subsequent review has led to a lower year 2000

target demand of 9.5 cubic kilometres (7.7 million

acre-feet) per year for water deliveries for this analy-

sis. This lower estimate reflects reduced population

growth and significant water conservation and waste
water reclamation measures.

State Water Project

Thirty-one public agencies have contracted for

long-term water supplies from the SWP. Of these, 28

receive (or will receive) water transported through

and exported from the Delta. Figure 23 lists the 28

agencies, gives their maximum annual water entitle-

ments, and shows their general location.

10 MAF
MAXIMUM
DEMAND

INCREASED
AGRICULTURAL PRODUCTION

NOTE: 1 MAF = 1.2335 CUBIC KILOMETRES

8 4 MAF
EXPECTED
DEMAND

OVERCOME GROONO
WATER OVERDRAFT

HIGHER GROWTH

5.3 MAF
PRESENT
DEMAND

SWP
40 MAF

CVP
4 4 MAF
UNCLUDES
MID VALLEv

CANAL I

WATER CONSERVATION

NO MIO VALLEY CANAL

WASTE WATER RECLAMATION

--6 2 MAF
MINIMUM
DEMAND

YEAR 1976 YEAR 2000 YEAR 2000 YEAR 2000
Figure 22. Present and range of future annual Delta export demands (Phase II study).
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In estimating the year 2000 target demand for the

SWP. DWR reviewed past estimates, contractor re-

quests, projections by The Metropolitan Water Dis-

trict of Southern California for its service area, and
information supplied by Kern County Water Agency
for Its service area. In addition, testimony and com-
ments received during the course of the study were
reviewed and considered.

Annual contractor requests (Fall 1976) for future

delivery of SWP entitlement water m areas receiving

water exported from the Delta are summarized m
Table 13. The corresponding contract entitlement.

plus losses, in the SWP water service contracts is

also shown. The difference between current projec-

tions and contract entitlements represents the slow-

er buildup of demand, primarily due to slower

population growth. Subsequent contractor requests

(Fall 1977) for use in Bulletin 132-78 show a higher

demand in the early years, but essentially the same
demand for year 2000.

Entitlement water is considered a "dependable
supply" by^'Dme SWP contractors, even though con-

tracts allow deficiencies in the annual agricultural

water deliveries of up to 50 percen t in any one year

SWP CONTRACTOR REQUESTS FOR ENTITLEMENT WATER DELIVERIES
Cubic Hectometres (Thousand Acre-feet)

SWP Service Areas
Supplied from the Delta 1980

North Bay 7 (6) 58

South Bay 167 (135) 199

San Joaquin Valley 949 (769) 1671

Central Coastal (0) 62

Southern California 1354 (1098) 2255

Subtotals 2477 (2008) 4245

Losses and Recreation Water 240 (195) 260

Totals 2717 (2203) 4505

Contracted Entitlements ' 2986 (2421) 5383
' Inctudmg estimated losses and recreation water, but excluding Feather River service area

1990
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service area needs are usually increased. For exam-

ple, effective rainfall on agricultural lands (soil nnois-

ture) is about 11 percent less in a critical dry year

than a normal year. Conversely, service area require-

ments are as much as 15 percent less in very wet
years for the opposite reason.

Besides providing for a specific water supply (enti-

tlement water), SWP contracts provide for a surplus

water supply subject to reduction or termination at

any time by the State. During many years some sur-

plus water above entitlements is available from the

project. Surplus water includes only water that can

be furnished without interfering with (1) annual enti-

tlements, (2) needs for project construction, (3) op-

erational requirements for recreation and fish and
wildlife uses, (4) needs for project power genera-

tion. (5) exchanges of water and variations in reser-

voir storage necessary for operational flexibility, and

(6) losses in connection with (1) and (5) above.

Such water can be diverted only after all reasonable

beneficial needs and prior rights in the Delta have
been met. Further, DWR planning has been to stage

facilities only in time to meet requests for entitle-

ment water, and not to assure the availability of sur-

plus water.

In the contracts, surplus water for agricultural and
ground water replenishment has priority over other

uses for surplus water. This priority was established

to reduce the average price of water to agricultural

contractors during the early years of the buildup of

demand when expenses are high and returns small.

The contracts also provide that no surplus water
deliveries that would encourage the development of

an economy dependent upon a sustained delivery of

surplus water will be approved by the State.

In the financial feasibility studies related to SWP
contracts (DWR Bulletin 119 series), maximum
amounts of surplus water were assumed about 1978

and, for most contractors, these amounts were con-

siderably less than 50 percent of their maximum an-

nual entitlements. No surplus water was assumed for

any years after 1981 and for some prior years because
of reservoir filling, pump staging, or other operation-

al reasons. The actual deliveries of surplus water

have already proven to be much greater than as-

sumed in the feasibility studies. Table 15 summarizes

the fall 1976 contractor requests for surplus water

through the year 2000. No surplus water was avail-

able in 1977 due to the drought.

TABLE 15

SWP CONTRACTOR REOUESTS FOR SURPLUS WATER DELIVERIES
Cubic Hectometres (Thousand Acre-feet)
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\Table 16

PROJECTED ANNUAL CVP WATER DEMANDS '

Cubic Hectometres (Thousand Acre-feet)

CVP Service Area
Suplied from the Delta 1980 1990 2000

Contra Costa Canal 167 (135) 232 (188) 241 (195)

Delta-Mendota Canal and Ex-

change Contract ^ 2049 (1661) 2051 (1663) 2066 (1675)

San Luis Unit (firm) 3 1552(1258) 1559(1264) 1564(1268)

San Luis Unit (interim) 234 (190) 254 (206) * 255 (207)
"

Kern Cross Valley Canal 158 (128) 158 (128) 158 (128)

San Felipe Unit (0) 147 (119) 187 (152)

Mid-Valley Canal Unit (firm) (0) 617 (500) 617 (500)

Mid-Valley Canal Unit (intermit-

tent) (0) 185 (150) 185 (150)

Totals 4160 (3372) 5203 (4218) 5273 (4275)

' Includes losses

* Includes grasslands.

*A portion of ihis water IS subject to renegotiation under the so-called amendatory contract (see Special Task Force Report on San Luis Unit. 1978)

* Not provided as firm yield, but continued as intermittent supply to avoid increasing ground water overdraft m the San Joaqum Valley

Ultimate

Antioch-212



serving further beneficial use. The three water serv-

ice areas receiving water from the Delta through the
SWP and CVP that meet this criterion are the San
Francisco Bay, Central Coastal, and South Coastal
areas, where water is used principally for urban, mu-
nicipal, and industrial purposes. Bulletin 198 esti-

mates that by the year 2000, the three areas will have
a potential for annual savings of about 1040 to 1780
cubic hectometres (840 to 1.440 thousand acre-feet).

Waste Water Reclamation

The State Legislature ' has declared that the
people of the State have a primary interest in the
development of facilities to reclaim and reuse waste
water to supplement existing water supplies, thereby
resulting in the greatest long-term benefit to the
people. Developed water must be used to the max-
imum extent possible.

The State Department of Health Services estab-
lishes "Reclamation Criteria" for those uses of re-

claimed waste water that involve public health. The
Department of Health Services has issued reclama-
tion criteria for irrigation of food, fodder, fiber, and
seed crops; irrigation of pasture for milking animals;

and irrigation of landscapes.

When waste water is discharged to fresh water, it

naturally becomes available for recycling as long as

the resultant quality is adequate for the intended use.

Reclamation of waste water creates a new supply of

water only when it would otherwise be discharged to

saline water, when it has been so degraded that it

cannot be discharged to fresh water, or when evapo-
ration losses during treatment of waste water can be
eliminated or reduced.

DWR has identified opportunities within SWP and
CVP Delta export service areas where the reuse of

waste water would be most probable. These were
grouped m two classifications: (1) potential supplies
for in-basin use, and (2) potential supplies that could
be transported from the basin for other uses, such as
Delta outflow for salinity control, power plant cool-
ing, and. possibly, irrigated agriculture in the San
Joaquin Valley. In determining the effect on Delta

export for this study, however, only locally devel-

oped reclaimed waste water was considered as con-
tributing to the available water supply. However.
DWR IS continuing to study interbasin transfer of

reclaimed waste water as a potential future source of

water.

The effect of local reclamation of waste water is to

reduce the rate of build-up m demand for imported
water within the affected area. This in turn would
slow the need to build new project facilities for im-

ported supplies by extending the present supplies,

but would not reduce the ultimate amount of water
to be supplied by the SWP under existing contracts.

' Chapter 1 Portef-Cologne Waief Quality Control Act of 1970

DWR is also Studying the feasibility of reclaiming
waste water as a source of new water supply for the
SWP. Such SWP constructed facilities would
become part of the SWP conservation facilities and
the water so developed would become part of the
5.22 cubic kilometres (4.23 million acre-feet) of

project yield ultimately to be provided by SWP and
paid for by the water contractors. Chapter V dis-

cusses this briefly and shows its relationship to the
program presented in this bulletin.

On October 13. 1977. the Governor created the Of-

fice of Water Recycling with the objective of reclaim-

ing an additional 490 cubic hectometres (400.000

acre-feet) of waste water annually by 1982. Currently,

it is estimated that there is about 250 cubic hec-
tometres (200,000 acre-feet) per year of reclaimed
water being recycled. The long-range goal for year
2000 IS 990 cubic hectometres (800.000 acre-feet).

The Office of Water Recycling considers that most of

the needed water reclamation projects to satisfy

these goals will be implemented as a result of the
regional water reclamation studies being conducted
in San Francisco Bay area. Los Angeles-Orange
County metropolitan area, and San Diego area.

These sections of the State include SWP and, m the

Bay area. CVP service areas. Studies are currently

underway that will identify the specific projects and
the quantities of reclaimed water to be recycled un-

der this program.

For example, there are two significant waste water
reclamation planning studies underway in the San
Francisco Bay Region. The first study is a subregional

one conducted by the Santa Clara Valley Water Dis-

trict, in cooperation with DWR and others, to plan,

design, and construct a waste water reclamation fa-

cility that would serve agriculture water primarily in

(although not limited to) South Santa Clara County.
The source of water would be the San Jose-Santa
Clara Regional Waste Water Treatment Plant. The
second study is a joint effort by the major water and
sewage agencies in the Bay area and DWR to deter-

mine the amount of present and future reclaimed
urban waste waters that can be utilized within the

Bay Region. In both the subregional and regional

studies, the intent is to use waste water as a replace-

ment for existing or planned future uses of potable
water supplies and thereby reduce the amount of

water exported from the Delta to the San Francisco
Bay Region, or to use the San Francisco waste water,
either directly or indirectly to augment Delta out-

flows.

Reduction Goal

The potential annual savings from water conserva-
tion practices and in-basin waste water reclamation

in the three coastal basins receiving Delta exports
range between about 1500 to 2800 cubic hectometres
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(1.200 to Z200 thousand acre-feet) as shown below.

Source

Water Conseiva-

tion

In-Basin Reclama-

tion

Total

j"_ac ffhousand
'"-^ms/yt Aorefoat/YtJ

(S4c--;40)

(o:- SCO)

i. 240-1140)

Actual redur- :"

maybe less t^=-
-

some of the listec

waste water, suc^
may not have bee'
and CVP water de-
"new uses". Unce"
cy of technologv.

"

a: -: :e. Not i

z - - - ^ - - *f>o tft-^

^e exact
~ r' on is

.-'.'J

^cesents a conservative goal for project planning

v portion of this potential savings would

M&lwate
arxi comr
preiiminar.

--. s a reduction in SWP demands on the
.V? supplies about 90 percent of the
: : ed from the Delta. From testimony
\ T - ed during the study, and other
.--,-. 2 iVR learned that approximate-

ly 120 cubic hectometres (100 thousand acre-feet) oi

ne\s \\,= >':^ A 5ter reclamation is already reflected ir

fe \e.- \ .contractor requests for water. There
fc ; .'.iCtion of 740 cubic hectometres (e0(

tho^sa c oc e-teet) in estimated Delta exports wa;
used in determining target demands for Delta ex
ports as summarized in the next section. The estimat

ed rate of buildup of these savings is tabulated r

Table ia

""ABLE 18

GOAL FOR DElTA EXPORT REDUCTION FROM
WATER CONSERVATION AND RECLAMATION

Cubic Hectometres (Thousand Acre-feet)

Year Gross Net

1980 120 (100) 100 (80)

1990 490 (400) 425 (345)

2000 860 (700) 740 (600*

As part of the actions to protect the Delta anc

provide for future water needs. DWR will reques
water service contractors to develop effective pre

grams for water conservation and waste water recle

mation to (1) help reduce demand on the Delta anc

(2) provide a source of water supply to help satisf

the needs that develop between now and year 200C

This action will help stretch available supplies (an

waste water reclamation facility developed as a nev

source of water supply for the SWP could be used ti

meet project needs after the year 2000 or could allo\

rescheduling of other new conservation facilities)

Need for Additional SWP and CVP
Delta Export Supplies

The estimated potential shortage, or need for dt

velopment of additional firm yield, is shown in Tab!

19.

TABLE 19

TARGET DEMANDS AND POTENTIAL SHORTAGES
Cubic Kilometres (Million Acre-feet)

Annual Amounts
e- 1980 1990 2000

SWP Contractor Reques: for Er.i,t,ement Water' 2.7 (2.2) 4.6 (3.7) 4.9 (4.0)

CVP Buildup from Document 9 (Incl. Mid-Valley Canal) .. 4.2 (3.4) 5.2 (4.2) 5.3 (4.3)

Subtotals 6.9 (5.6) 9.8 (7.9) 10.2 (8.3)

Less Net Conservation and Reclamation Goal 0.1 (0.1) 0.5 (0.4) 0.7 (0.6)

Subtotals (Target Demands) 6.8 (5.5) 9 3 (7.5) 9.5 (7.7)

Less Firm Yield from Existing and Under Construction
SWP and CVP Facilities^ 7.0 (5.7) 6.9 (5.6) 6.4 (5.2)

Potential Shortages (or Need for Additional Supplies) — (—) 2.4 (1.9) 3.1 (2.5)

,^_^„. _'**'»^""**°"*P»**«'^*^»^POW'*i'*»la|)»» »i<oulJt»« rti rriwidb»OJSc»ili«M^Dwh Pl» c«.r* ,««««« l» «ow #!.« itTS a«w. Plin e»««r« bu. li» •»,•» Foi»V»fl<ney e»l^^
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steamboat Slough - typical waterway winding through

the rich agricultural tarmlands ol the Delta.
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CHAPTER V. SELECTED COURSE OF ACTION

Public hearings conducted on the 1974 Peripheral

Canal Draft EIR produced a long list of suggested
alternatives. During the subsequent review leading

to this bulletin, other alternatives were added to the

list. Not all, however, were alternatives m the sense
of performing the same functions as a Delta water
transfer facility. Many which affect Delta water sup-

ply or Delta export requirements were outside the

Delta. During the review, it was concluded that many
of these out-of-Delta alternatives could contribute to

an overall solution to Delta problems and these were
adopted as part of the selected course of action.

Many others proved to be infeasible, at least for the

present, and were rejected from further considera-

tion in this study. A discussion of the process of

evaluation and selection is contained in Appendix B.

This chapter describes the Department of Water
Resources' program for protecting the Delta and pro-

viding water supplies through the year 2000 for serv-

ice areas of the SWP and the CVP that receive water
from the Delta. The program is a comprehensive
package of components to provide Delta protection,

water transfer, water supplies, and improved water
management. It is a compromise program to meet
the needs of many diverse interests. Following the

numerous public hearings by both DWR and the

Legislature many compromises were made, and a

broad cross section of interests representing many
water, environmental, labor, and other groups sup-

port the program.

Many program components call for immediate ac-

tion and implementation. Some program compo-
nents will need additional in-depth feasibility studies

to determine the specific details of the project to be
implemented or if a component should be dropped
m favor of another alternative.

Success of this total program depends upon coop-
eration, perseverance, and flexibility. The selected

actions involve all levels of government. The program
is of sufficient complexity and magnitude that nu-

merous adjustments and changes will need to be
made as it progresses. To maintain the support of

water users, environmentalists, businessmen, farm-

ers, and the public, these adjustments must be
checked agamst the goals and objectives set out in

this bulletin and any legislation enacted related to

program implementation.

Management and Functional
Objectives

The following management and functional objec-

tives provided the fundamental basis for develop-

ment of the selected program. These objectives

reflect relevant directives and constraints from legis-

lation, constraints from administrative decisions.

presently contracted and currently projected max-
imum and minimum export requirements, conditions

in the Delta, and comments received at public hear-

ings. The basic goal was to find the best way to

protect the Delta environment while pumping water
from the Delta for the SWP and CVP.

Management Objectives

The fundamental management objectives upon
which this study was predicated are:

• To protect the economy and environment of the

Sacramento-San Joaquin Delta, including its ag-

ricultural, industrial, and urban water supplies,

and its fish, wildlife, recreation, and aesthetic

resources. This objective includes compliance
with all applicable State and federal water qual-

ity standards:

• To provide dependable water supplies to meet
estimated reasonable year 2000 water needs in

the SWP and CVP service areas that take water
deliveries via the California Aqueduct, the South
Bay Aqueduct, the North Bay Aqueduct, the Del-

ta Mendota Canal, and the Contra Costa Canal;

and
• To protect the financial integrity of the SWP and
CVP and that of the contracting entities of both

projects.

Functional Objectives

Specific functional objectives of an acceptable

plan include:

• Beneficial Use and Water Conservation. Im-

prove water management efficiency so as to

conserve water and prevent its unreasonable

and wasteful use in meeting both Delta and ex-

port beneficial uses.

• Delta Water Supply. Insure a water supply for

the Delta of adequate quality and quantity to

meet the needs of agriculture, industry, and ur-

ban development in the Delta and areas immedi-

ately adjacent to the Delta.

• Salinity Control. Facilitate efficient protection

from ocean salinity intrusion in Delta channels in

compliance with applicable State and federal

standards as they may be modified from time to

time.

• Water Quality. Improve the capability and flexi-

bility for water management in the Delta to ef-

fect more efficient compliance (i.e.. minimize

amount of water required) with applicable State

and federal standards as they may be modified

from time to time; with export quality criteria;

and with any contract that may be negotiated

with Delta interests for water quality control.

• Fish and Wildlife. Protect, restore, or mitigate
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and, where feasible, enhance the fish and wild-

life resources of the Delta-Bay estuary and Sui-

sun Marsh through sound water management
practices and the construction of needed facili-

ties.

• Recreation and Aesthetics. Preserve and en-

hance the recreational opportunities and aes-

thetic values in the Delta consistent with the

Resources Agency's Delta Master Recreation

Plan and other project facilities.

• Export Water Supply. Convey surplus water

supplies tributary to the Delta (including reser-

voir releases) for export to water deficient areas

of the State, or alternately assuring equivalent

water supplies to such areas. (Surplus waters

are waters available after reasonable, beneficial

needs of the Delta and Bay have been satisfied.

For this study. Delta water requirements are con-

sidered to be met when direct use requirements

and applicable State and federal water quality

criteria are both met.)

Since implementation of the foregoing objectives

could affect other conditions in the Delta, three addi-

tional considerations were: '

~^

"
• Flood Control. Maintain or improve the flood

carrying capacity of Delta channels or provide

alternative means for conveying floodflows so as

to reduce or prevent any material increases in

the threat of flooding Delta lands that might re-

sult from the construction of Delta facilities of

the SWP and CVP. Therefore, any proposed
changes to Delta channels or levees should be

made compatible with recommendations in

DWR Bulletin No. 192, "Plan for Improvement of

the Delta Levees", May 1975, and the Nejedly-

Mobley Delta Levees Act of 1976 (Water Code
Sections 12225-12227 and Section 12987 as

amended).
• Navigation. Maintain the use of Delta water-

ways for commercial, recreational, and military

navigation. Any proposed change in present

conditions will be governed by requirements of

the Corps of Engineers and Coast Guard in their

capacity of issuing permits for any project af-

fecting navigable waters.

• Vehicular Transportation. Coordinate the Del-

ta facilities planning and construction with fed-

eral. State, and local agencies responsible for

providing transportation through and near the

Delta, and access to various locations within the

Delta.

Selected^ rogram
The Department of Water Resources' program in-

cludes; Delta-Bay protection measures—physical, in-

stitutional, and statutory; an isolated Delta water
transfer facility in the form of a staged Peripheral

Canal; municipal and industrial water conservation

and waste water reclamation in project service

areas; new surface and ground water storage facili-

ties and conveyance systems south of the Delta, and
new water storage facilities north of the Delta.

Delta Components

The Delta components of the overall program con-

sist of institutional and statutory measures for Delta-

Bay protection, physical facilities to meet specific

Delta and Suisun Marsh needs, and a Delta water

transfer facility.

Environmental Monitoring and Studies. An
extensive monitoring system is required to provide

early warning if problems arise among the wide vari-

ety and often competing needs of the Delta-Bay sys-

tem. The recommended continuous monitoring

program discussed in Chapter III would be imple-

mented. This is a modification of the Decision 1379

monitoring program currently being conducted by

the Department.
In addition, there would be special-purpose moni-

toring to obtain information for planning and design-

ing project facilities, establishing pre-project base

conditions, evaluating post-project impacts, and for

water quality improvement in the Delta. A study

would be undertaken to determine the quantity of

unregulated freshwater inflow (flushing flows)

necessary to protect the Bay. Delta exports would be

limited to maintain these adequate freshwater flows.

Four-Agency Fish and Wildlife Agreement.
The Department of Water Resources, the Depart-

ment of Fish and Game, the U.S. Bureau of Reclama-

tion, and the U.S. Fish and Wildlife Service will

complete the Four-Agency Fish and Wildlife Agree-

ment. This agreement will set forth operating criteria

to restore, protect, and enhance fish and wildlife re-

sources in the Delta-Bay estuary. It will specify the

computed Delta outflow and other measures neces-

sary to restore and maintain the adult population of

fish and wildlife in the Delta-Bay estuary and Suisun

Marsh, but will be flexible by providing for modifica-

tion as may be appropriate as additional information

becomes available. The agreement will recognize

month-to-month variations in fishery needs and year-

to-year variations in outflow requirements. The con-

cept is that fishery needs can be met with an isolated

system of water transfer, reduced exports during

striped bass spawning, and Delta outflows that are

highest in wet years, intermediate in normal years,

and lowest in dry years, so long as average historic

populations would be maintained. The goals, respon-

sibilities, and repayment obligations are illustrated

diagrammatically on Figure 26.

From the project yield standpoint, reduced Delta

outflow in the drier years will represent dry and criti-

cal year modifications which 1975 Basin Plan stand-

ards do not have. Such modifications will increase
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A NORTH DELTA WATER AGENCY

B CENTRAL DELTA WATER AGENCY
C SOUTH DELTA WATER AGENCY

D EAST CONTRA COSTA IRRIGATION DISTRICT

E BYRON -BETHANY IRRIGATION DISTRICT

F CONTRA COSTA COUNTY WATER AGENCY

G CONTRA COSTA COUNTY WATER DISTRICT

H SUISUN RESOURCE CONSERVATION DISTRICT
MOT( I Acat
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Figure 27. Delta and Suisun Marsh Agencies and areas
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quality levels in Delta channels. (Note: No bill to

weaken the Delta Protection or Area of Origin Act
has ever been introduced, even during the 1977

drought when deficiencies m SWP and CVP supplies

occurred. In fact. Southern California water users

transferred some of their SWP entitlement water to

areas of need m Northern California (see Chapter
IV).)

These objecting Delta interests oppose any Delta

water transfer facility that does not link the quality of

water delivered for export with the quality of water
made available for Delta use. They prefer a nonisolat-

ed. through-Delta water transfer system (rather than

an isolated system) because such a system would
physically require the projects to maintain Delta wa-
ter quality as part of their export operations. This

situation reduces the need for some Delta water us-

ers to obtain a guaranteed water supply through

repayment contracts with USSR and DWR for net

benefits to agriculture provided by the CVP and
SWP. Other Delta interests feel that suitable con-

tracts between Delta interests and the State and Fed-

eral Governments could provide an adequate
nonphysical type of protection. The contracts would
have to identify project services and assure that

those services would be provided; i.e., that a court

would require specific performance rather than al-

lowing the projects to pay damages for a broken

contract. Congressional concurrence in the con-

tracts could provide additional assurances.

DWR recommends that Delta and Suisun Marsh
agencies should enter into contracts for water qual-

ity control and water supplies with the State and
Federal Governments. The contracts would require

payment from agricultural and M&l beneficiaries for

net benefits received. Senate Bill 346 would require

such contracts with at least a majority of eight Delta

and Suisun Marsh agencies covering at least two-

thirds of those areas before construction of the Pe-

ripheral Canal and Mid-Valley Canal could proceed
as part of a compromise plan. In this way physical

protection of the Delta would be maintained until

additional nonphysical protection is achieved. The
eight agencies included are: (a) North Delta Water
Agency, (b) Central Delta Water Agency, (c) South
Delta Water Agency, (d) East Contra Costa Irriga-

tion District, (e) Byron-Bethany Irrigation District,

(f) that portion of Contra Costa County Water Dis-

trict within the Delta, (g) that portion of Contra

Costa Water Agency within the Delta and not includ-

ed within any of the other agencies specified, and
(h) the Suisun Resource Conservation District. The
locations and acreages of the eight agencies are

shown m Figure 27.

South Delta Water Quality Improvement
Facilities. New facilities are needed to improve

water circulation and dilute concentrations of poor
quality inflow from the San Joaquin River and drain-

age discharges from the South Delta islands and

tracts, and to establish net downstream flows in the

major channels used by migrating fish. Six basic alter-

native plans have been developed for accomplishing
these purposes. They are illustrated on Figure 28 and
briefly described m the following paragraphs. The
specific plan to be selected as part of the Delta pro-

tection facilities IS a matter of the contract negotia-

tions with the South Delta Water Agency.

1. The Middle River Plan consists of a 62 cms (2,-

200 cfs) pumping plant in Middle River, rework-
ing of Middle River, and control structures in

Middle, Old, and San Joaquin Rivers.

2. The Roberts Island Canal Plan consists of a 62

cms (2,200 cfs) pumping plant in Middle River,

reworking of Middle River, a new canal from
Middle River across Roberts Island to the San
Joaquin River, and a flow control structure in

the San Joaquin River.

3. The Delta Mendota Canal Plan consists of a 20

cms (700 cfs) pumping plant in Middle River,

reworking portions of Middle River, a flow con-

trol structure in the San Joaquin River, and a

channelization at the end of Westley Wasteway
to accommodate releases up to 42 cms (1,500

cfs) from the Delta Mendota Canal.

4. The Old River Plan consists of a 28 cms (1,000

cfs) pumping plant and discharge canal from

the Delta Mendota Canal intake channel to Old

River, a flow control structure in Old River at

Tracy intake, a 23 cms (800 cfs) pumping plant

at Tom Paine Slough, channelization of Tom
Paine Slough with a flow control structure at the

San Joaquin River, a 14 cms (500 cfs) pumping
plant in Middle River, a flow control structure in

the San Joaquin River downstream of Old River.

and channelization at the end of Westley
Wasteway to provide 20 cms (700 cfs) from the

Delta Mendota Canal.

5. The Stanislaus Plan consists of a 14 cms (500

cfs) pumping plant in Middle River, reworking

of Middle River between Victoria Canal and the

pumping plant, a 28 cms (1.000 cfs) pumping
plant at the Tracy intake, a 16 kilometre (10

mile) canal from the pumping plant to the Sugar

Cut Pumping Plant with 6.4 kilometres (4 miles)

of discharge line, a 14 kilometre (9 mile) canal

to the San Joaquin River at the Stanislaus River

discharging into the river through a control

structure, a flow control structure in the San
Joaquin River downstream of Old River, and
channelization at the end of Westley Wasteway
to accommodate releases of up to 20 cms (700

cfs) from the Delta Mendota Canal.

6. The Old River Plan No. i* consists of a 14 cms
(500 cfs) pumping plant in Middle River, re-

working of Middle River, a 28 cms (1.000 cfs)

pumping plant and discharge canal from the

Delta Mendota Canal intake channel to Old Riv-
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Water District is obtained from the Contra Costa Ca-
nal of the federal Central Valley Project. This canal

diverts water from the Sacramento-San Joaquin Del-

ta at Rock Slough and has a diversion capacity of 9.9

cms (350 cfs) . Water operation and salt routing stud-

ies show that It IS more efficient to relocate the Con-
tra Costa Canal intake than to make releases from the

Peripheral Canal sufficient to dilute the water to the

desired level at Rock Slough. This is because water
quality criteria for municipal and industrial uses are

more stringent than those for agriculture.

As an integral feature of the Peripheral Canal, the

selected Delta protection program calls for moving
the Contra Costa Canal intake to divert water from
Clifton Court Forebay. This would improve the water
quality for eastern Contra Costa County and save
water otherwise needed for water quality control.

Since the present intake is not screened, moving the

intake behind the State's Delta Fish Protective Facil-

ity would also eliminate the need for the District to

build and operate a separate fish protective facility

at Rock Slough. A capacity of 9.9 cms (350 cfs) is

needed to match the present capacity of the Contra

Costa Canal, and an increase of 5.7 cms (200 cfs) to

15.6 cms (550 cfs) is estimated to be needed to con-

vey the full contracted annual supply of 241 cubic

hectometres (195.000 acre-feet).

During the public review period of the preliminary

proposal. East Contra Costa County Irrigation Dis-

trict expressed an interest in taking delivery of its

Delta water supply from the Contra Costa Canal ex-

tension that would pass through the irrigation district

service area. The East Contra Costa Irrigation District

presently obtains most of its water supply by divert-

ing from Indian Slough in the Delta through an un-

screened intake facility. The extra capacity needed
to irrigate approximately 6900 hectares (17.000

acres) m the East Contra Costa Irrigation District is

approximately 5.7 cms (200 cfs).

Accordingly. DWR and the USBR have investigat-

ed several alternative relocations of either supplying

water to Contra Costa County Water District alone,

or to Contra Costa and East Contra Costa Irrigation

Districts. These reconnaissance studies include cost

estimates and a listing of the functional advantages
and disadvantages of each alternative. Three align-

ments for the relocation have been identified with

alternative design capacities considered for each.

These are shown in Figure 29 and are briefly dis-

cussed in the following paragraphs.

1. The Highline Canal (modified Kellogg align-

ment) consisting of a pumping plant near the

Delta Pumping Plant and a canal extending to

the existing Contra Loma Reservoir. The capaci-

ty selected. 9.9 cms (350 cfs) or 15.6 cms (550

cfs). will depend upon whether or not the canal

is designed to carry the full contracted amount
of 241 cubic hectometres (195.000 acre-feet)

per year. This alternative could be operated in

Figure 29. Alternative alignments. Contra Costa

Canal intake relocation.

conjunction with the proposed Los Vaqueros
Reservoir complex discussed later.

2. The Lowllne Canal consisting of a pumping
plant at the intake channel of the Delta Pumping
Plant and a canal extending and connecting to

the Contra Costa Canal just above the first exist-

ing pumping plant. The capacity of the Lowline

Canal would be similar to that of the Highline

Canal. Provisions could be made to connect to

the existing East Contra Costa Irrigation Dis-

trict's facilities by a 5.7 cms (200 cfs) canal en-

largement.

3. The Werner Cut Canal (alternative Lowline Ca-

nal) consisting of a pumping plant at the intake

channel of the Delta Pumping Plant, a canal ex-

tending to Werner Cut on Indian Slough, and
closures in Rock and Indian Sloughs. As with the

Lowline Canal, the East Contra Costa Irrigation

District could be served by a 5.7 cms (200 cfs)

turnout.

The specific facilities to be constructed and repay-

ment provisions for net benefits received are appro-

priately subjects for contract negotiations with

affected water agencies.

Western Delta Overland Water Facilities.

Water supply for Delta agriculture is supplemented
by releases from upstream Sacramento Valley reser-
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voirs of the CVP and SWP and Trinity River reservoirs

of the CVP. These releases augment natural supplies

for consumptive needs and salinity control in the Del-

ta.

The salinity content of water in western Delta

channels is responsive to the amount of Delta out-

flow flowing into the San Francisco Bay. The 1975

Basin Plan agricultural water quality standards, to-

gether with the draft Four-Agency Fish and Wildlife

Agreement as presently postulated, provides ade-

quate salinity protection except for the westernmost

extremities of the Delta. The new March 1978

SWRCB Draft Water Quality Control Plan criteria

would improve the situation somewhat.

It would take excessive amounts of water to pro-

vide outflows large enough to maintain water quality

in this area adequate for agriculture throughout the

entire year, particularly in dry and critical years. The

Delta Protection Act (Water Code Section 12202)

discussed in Chapter II allows for western Delta over-

land water facilities. Various decisions of the State

Water Resources Control Board (or its predeces-

sors) have indicated that providing such facilities

would be in the public interest rather than using large

amounts of outflow for the same purpose. Therefore,

overland water facilities to supply water to agricul-

tural areas on Sherman Island, Jersey Island, and

Hotchkiss Tract are included as part of the Delta

protection program.

Studies of various plans for providing such facili-

ties have been prepared over the years by the De-

partment of Water Resources. The specific facilities

to be constructed are appropriately a subject for the

contract negotiations with the affected water agen-

cies, and It is contemplated that the contracts with

these Delta interests will include provisions for these

facilities as part of the contracts.

LEGEND
— S e 1981 MARSH ZONE

S S 1981 SUFFER S
STUDY ZONE
GAME REFUGE BOUMMin

AHEA OF BENEFIT

SCALE OF FEET
1000 3000 tOOD

Figure 30. Suisun Marsh, areas served by initial facilities.
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Suisun Marsh Facilities. The location, descrip-

tion, and discussion of the Marsh as a wildlife and
recreation resource and its water requirements are

included in Chapter III. The Marsh water is brackish,

and balance is achieved by repeatedly leaching the

soil in the Marsh during February, March, and April

through "tidal pumping" of estuarine water. Inlet and
outlet structures provide the required one-way flow.

The quality and quantity of water flowing through
the Delta to the Bay is therefore of direct concern to

the well-being of the Marsh.

Under the present level of development, water
quality available to most of the Suisun Marsh is gen-

erally adequate except in critical dry years. With fu-

ture reductions of annual quantities of Delta outflow

due to both project and nonproject upstream diver-

sions, adequate quality for Marsh management will

be available for shorter periods and facilities will be
required to speed up leaching cycles or improve
quality and assure adequate supplies.

The selected Delta protection program ap-

proaches the problem in two steps: (1) initial Suisun

Marsh protection facilities, and (2) permanent Sui-

sun Marsh protection facilities.

Initial protection features (see Figure 30) will in-

clude water control and management facilities: (1)

to deliver water from Montezuma Slough onto (and

to manage water on) certain wetland areas located

on Grizzly, Simmons, Wheeler, Dutton, Van Sickle,

and Hammond Islands, and (2) to deliver water from

Goodyear Slough onto (and to manage water on)

certain adjacent wetland areas and provide outflow

from Goodyear Slough into Grizzly or Suisun Bays.

Initial protection measures will also include sub-

stantial amounts of Delta outflow at certain times of

the year to protect the quality of water available to

the Marsh as provided for in the draft Four-Agency
Fish and Wildlife Agreement and. when adopted, the

March 1978 SWRCB Draft Water Quality Control

Plan. It is intended that the initial protection features

will be a part of the permanent plan.

Permanent facilities for Suisun Marsh protection

have not been determined at this time. There are

several alternatives being evaluated by the Interagen-

cy Ecological Study Program (DWR. USBR. DFG.
and USFWS) in cooperation with the Suisun Re-

source Conservation District and with participation

by the U.S. Soil Conservation Service. A report on the

selected permanent Suisun Marsh protection facili-

ties is scheduled for completion in 1979. When se-

lected, the facilities should be implemented as soon
as possible.

As with the initial facilities, specific amounts of

Delta outflow will be required to protect Delta-Bay

fish and wildlfe; however, the amounts needed will

be reduced with the completion of permanent facili-

ties that will provide a more efficient method for

managing the Suisun Marsh.

Delta Water Transfer Facility (Staged Periph-

eral Canal). As explained in Appendix B. the Pe-

ripheral Canal was selected, over the nonisolated

alternatives, as the most effective water transfer fa-

cility to transport water across the Delta for the SWP
and CVP, while providing the necessary environmen-

tal and water quality protection for the Delta. The
canal will release fresh water to Delta channels at

strategic locations for Delta use. water quality con-

trol, and fish. Canal releases will provide positive

downstream flows in Delta channels and will contrib-

ute to the Delta outflow required for protection from
salinity intrusion. By eliminating reverse flows in the

western Delta, this facility will reduce the amount of

carriage water presently needed for salinity control,

and thus conserve water for increased project yield.

Provisions for passage of floodflows, migrating fish,

and boats will also be included. Figure 31 is a sum-
mary of DFG's analysis of the impacts of the Periph-

eral Canal, compared to the nonisolated and "no
project" alternatives, on Delta fish and wildlife at the

predicted year 2000 level of Delta export.'
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will have a deleterious effect on salmon and steel-

head. Fish and Game has determined the Peripheral

Canal must include an adequate fish screen.

The existing fish protection facilities at the SWP
Delta Pumping Plant and the CVP Tracy Pumping
Plant use a system that guides the fish along louvers

(vertical slats) and into a bypass that carries them to

holding tanks. Periodically the salvaged fish are

transported to release sites in the Delta away from

the influence of the pumping plants. Tests to deter-

mine the effectiveness of this system indicate that

small fish are not efficiently screened and that there

are large losses due to handling and transporting the

salvaged fish.

The four agencies (DWR. DFG, USBR. and
USFWS) participating in the Interagency Ecological

Study Program for the Sacramento-San Joaquin Es-

tuary are considering a positive screening system for

Delta water transfer facilities—one which requires all

the diverted water to flow through the screen and
which will exclude small fish—consisting of plates or

rotating drums with small holes and a large enough
approach structure to permit low flow velocity

through the screen. The Peripheral Canal will include

such a screen at the intake facility that will allow the

screened fish to return to the Sacramento River with-

out handling.

Fish screen test facility at town of Hood on Sacramento

River. Biological and engineering tests are being con-

ducted at this research and development facility to select

the type of intake and fish screening system for the

Peripheral Canal.

The Sacramento River at Hood, looking south. The
Peripheral Canal would begin here, on the outside

curve of the river, and run 42 miles south around

the east side of the Delta to Clifton Court Forebay.

To insure that the Peripheral Canal can be con-

structed and operated as specified, significant

changes have been made in the scheduling and stag-

ing of construction, in canal design, and in proposed
operational procedures. The canal, as shown on Fig-

ure 32, will still follow the same 68 kilometre (42 mile)

path along the eastern rim of the Delta (as shown in

the 1974 Peripheral Canal Draft EIR) from Hood on
the Sacramento River to Clifton Court Forebay near

Tracy at the southern edge of the Delta. Outlets

along the way will provide for releases of freshwater

into the Delta. The canal will be siphoned under four

major river and slough crossings to allow for passage

of floodflows, boats, and migrating fish. Floodflows

from Morrison Creek drainage and Middle River will

be accepted into the Canal. Cross drainage flows in

the Beaver-Hog-Sycamore Slough area will be
siphoned under the canal.

The DWR program calls for canal construction in

three stages. Stage 1 will be an operational stage 39

kilometres (24 miles) long from Hood to Shima Tract.

Stage 2 will be a preconsolidation stage 24 kilometres

(15 miles) long from the San Joaquin River to Clifton

Court Forebay. Stage 3, 29 kilometres (18 miles) from

Shima Tract to Clifton Court, will include completion
of Stage 2 and construction of the 5-kilometre (3-

mile) gap between Shima Tract and the San Joaquin
River.

As part of Stage 1, the fish screen and pumping
plant will be completed to about one-fourth of their

design capacity for use during a 2-year testing period

to verify fish screen design criteria and operational

release criteria. The release facilities of Stage 1 will
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Disappointment Slough looking west near where the

Peripheral Canal will cross. The first stage of the

canal, which will be siphoned under the slough, will

terminate /usi south of here. Water from the Peri-

pheral Canal will be released into Disappointment

Slough and other sloughs along the canal route to

improve the water quality.

be increased from the 59 cms (2.100 cfs) as proposed

m the 1974 draft EIR on the Peripheral Canal, to ap-

proximately 159 cms (5.600 cfs). This will be done by

increasing the capacity of the release structures de-

scribed in the 1974 EIR and by adding others at new
locations. Completion of Stage 1 will increase the

export yield of the SWP and CVP by about one-third

of the canal's ultimate yield, thereby reducing the

risk of water shortages m SWP and CVP service

areas during the testing period. The third stage of the

canal will not be constructed until both the Director

of DWR and the Director of DFG determine from the

test results that the fish screen and operational crite-

ria are adequate to protect fish populations m con-

formity with the Four-Agency Fish and Wildlife

Agreement.
Under the provisions of Senate Bill 346. construc-

tion of the Peripheral Canal, including the relocation

of the intake to the Contra Costa Canal (previously

discussed), cannot begin until the following events

occur:

1. The Congress enacts legislation and the Secre-

tary of the Interior enters into contracts with

DWR to provide for: (a) coordinated operation

of SWP and CVP including the requirement that

identical water quality standards (with dry and

critical year relaxations) for the Delta. Suisun

Marsh, and San Francisco Bay system westerly

of the Delta be met by the projects: and (b)

protection and enhancement of fish and wildlife

within the Delta-Bay. including limitations on ex-

ports and diversions to storage from the Delta.

2. The Secretary of the Interior, in cooperation

Clifton Court forehay icenteri. which presently .serves ja iIik main diversion point for the SWP. will be terminus ad quem of

the Peripheral Canal. As such, water regulated here will serve both the SWP Delta Pumping Plant (intake to the California

Aqueduct, center left), and the CVP Tracy Pumping Plant, left foreground.
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with the State and with any required congres-

sional approval, enters into agreennents relating

to water quality and water supply with at least

a majority of eight Delta and Suisun Marsh
agencies covering at least two-thirds of the area

of the Delta and Marsh, with payment by agri-

cultural and municipal and industrial beneficiar-

ies for net benefits received.

The United States agrees to share in the costs

and benefits of the Peripheral Canal.

4. The Congress enacts legislation that shall in-

clude protection of the area of origin similar to

that provided by existing California law.

Senate Bill 346, as amended September 8, 1977,

and the report of the Legislative Committee on Con-
ference, January 1978, are included in Appendix A of

this bulletin.

The location and principal features of the Periph-

eral Canal are shown on Figure 32 and the essential

statistics of various features are shown in Table 20.

TABLE 20

PERIPHERAL CANAL STATISTICS

DIMENSIONS

Length—Jo\a\ 68 Kilometres (42 miles)

Stage 1 - 39 Kilometres (24 miles)

Stage 2-24 Kilometres (15 miles)

(Preconsolidation)

Stage 3-29 Kilometres (18 miles)

(Completion)

Width
Bottom 61 Metres (200 feet)

Top 122-152 Metres (400-500 feet)

Depth 6-9 Metres (20-30 feet)

Right of Way 2660 Hectares (6,570 acres)

Siphons
Mokelumne R. 4-7.6 Metres (25 feet) square

192 Metres (630 feet) long

Disappointment SI. 4-7.6 Metres (25 feet)

square; 165 Metres (540 feet) long

San Joaquin River 4-7.6 Metres (25 feet)

square: 244 Metres (800 feet) long

Old River 4-6.9 Metres (22.5 feet) square
152 Metres (500 feet) long

OTHER FEATURES
Fish screen—positive, low approach velocity type
Control Gates
Sediment Basin

14 Bridges (13 road, 1 railroad)

135 Kilometres (84 miles) of public access and operating roads
16 Kilometres (10 miles) of public and private roads

' Capacity will depend on releases required for water quality in the Delta.

' Subject to change- Depends on which alternative of the South Delta Water
Quality Improvement Facilities are selected. These are the subject of

negotiations with the South Delta Water Agency for Delta contracts.

CAPACITIES

Cubic Metres
per Second

Canal
Hood Intake to Middle River ' 617

Middle R. to Clifton Court 618

Export Pumps
SWP Delta 292

CVP Tracy „.. 130

CVP Contra Costa Canal 10-16

Los Vaqueros 85

Release Facilities

Stage 1

Snodgrass Slough West 11

Lost Slough and Mokelumne River .. 17

Beaver Slough West 9
Beaver Slough East 11

Sycamore Slough West 14

Sycamore Slough East 11

White Slough West 21

White Slough East 21

Disappointment Slough 43

Subtotal, Stage 1 159

Stage 3
Fourteen Mile Slough East 3

San Joaquin River 17

Whiskey Slough West 3

Middle River East' 62

Old River West 34

Total Release Capacity, Stages 1

and 3 278

Hood Pumping Plant

Stage 1, 2 units 154

Stage 3. 6 units 463

Maximum Lift—3 Metres (10 feet)

Total ' 617

Fish Screens
Stage 1 154

Stage 3 ' 617

(Cubic Feet
per Second)

(21,800)

(18,300)

(10,300)

(4,600)

(350-550)

(3.000)

(400)

(600)

(300)

(400)

(500)

(400)

(750)

(750)

(1,500)

(5,600)

(100)

(600)

(100)

(2,200)

(1.200)

(9.800)

(5,450)

(16,350)

(21,800)

(5,450)

(21,800)

Components South of the Delta

Program components south of the Delta consist of

several measures. Some of these reduce the rate of

increase in demand for water to be exported from
the Delta. Some increase the firm yield of the SWP
and CVP systems. Others either enlarge or provide
new conveyance capacity.

Water Conservation and Waste Water Recla-

mation. Water—a limited resource in California

—

is too valuable to waste. Water conservation and
waste water reclamation can provide a more effi-

cient use of our existing and future water supplies.

Adopted measures will be of a permanent nature

wherein the same uses could be satisfied using less
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Figure 32. Proposed Delta facilities.
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water. This can be brought about by a wide variety

of facilities and by reducing excessive use by the

consumer.
For example. Assembly Bill 380, approved in April

1977, appropriated $600,000 for DWR to conduct a

pilot water conservation study of water saving

shower and toilet devices. Six communities with

varying water conditions were studied. From these

devices alone, it was found that if the program were
expanded statewide, on a voluntary basis, annual wa-

ter savings would be enough to satisfy the needs of

430,000 people for one year.

Following are a few of the possible methods of

conserving water:

1. Broader use of drip and sprinkler irrigation and
coordination of type of crops with available wa-
ter.

2. More extensive use of lined canals for local dis-

tribution systems.

3. Revision of price structure to encourage water

conservation.

4. More effort to influence power plant siting in

coastal areas if the balance of environmental

considerations is favorable.

5. Whenever possible, maintain fish and wildlife

resources through planned management ac-

tions other than augmenting streamflow.

6. Adoption of urban water-saving practices.

7. Conduct extensive public education programs.

Where feasible, waste water will be reclaimed and
recycled into the water supply. Reclamation of waste
water will reduce demands for fresh water by sub-

stituting the reclaimed water for power plant and
other industrial cooling, irrigation of selected crops,

ground water recharge, and streamflow augmenta-
tion, including Delta outflow. As explained in Chap-
ter IV, reclaimed water will serve as a new supply

where the waste water would otherwise be dis-

charged directly to saline waters in the San Francisco

Bay and south coastal metropolitan areas. In other

areas, such as the Central Valley, waste water is gen-

erally returned to the available supply except for

losses from evaporation ponds.

DWR is engaged in a statewide program to pro-

mote water conservation to the maximum extent fea-

sible before new sources are developed. It also par-

ticipates with the Office of Water Recycling to

achieve the statewide water reclamation goals set by
the Governor for 1982 and 2000. As part of the select-

ed program it is estimated that the combined effect

of local water conservation and waste water recla-

mation could reduce the annual Delta export de-

mands in the year 2000 by 860 cubic hectometres
(700,000 acre-feet).' Conservation or reclamation by
the SWP water contractors will not reduce the con-

tract amounts ultimately to be served by the State

' The net reduction in previously estimated Delta exports in year 2000 is only 740 cubic

hectometres (600 thousand acre-feet) since 120 cubic hectometres (100 thousand

acre-(eet) was already reflected in SWP contractor requests for water (see Reduc-

tion Goal. Chapter IV)

Water Project. Such nonproject measures only ex-

tend the time at which the full 5.22 cubic kilometres

(4.23 million acre-feet) contracted annual entitle-

ments will be required.

In addition, the Department plans to include waste

water reclamation facilities as part of the SWP to

provide a source of new water supply to the water

contracting areas it serves, if the cost of such sup-

plies is economically competitive with alternative

new water supply sources. Such reclamation, funded

by the SWP, would serve as part of the 5.22 cubic

kilometres (4.23 million acre-feet) of annual project

yield and would represent a permanent reduction of

Delta export. While no specific amount or scheduling

of such facilities was determined as part of this

study, such SWP funded facilities could be used to

supply project needs after the year 2000 or to allow

rescheduling of reservoirs included in the plan.

Use of Ground Water Storage Capacity.

Great volumes of underground storage space, with

infiltration potential, in partially dewatered ground

water basins are available near the California Aque-

duct in Southern California and in the San Joaquin

Valley. This dewatered capacity could provide addi-

tional storage for imported water supplies needed to

meet SWP contract obligations. Significant but

smaller amounts could be used in conjunction with

the South Bay Aqueduct.

DWR studies show that, under future demand con-

ditions when surplus water is available in the Delta,

aqueduct capacity would constitute a major con-

straint in conveying water for ground water storage

in these basins for augmenting project yield. Howev-
er, with limited construction work on the project,

installation of ground water recharge and extraction

facilities where necessary, and completion of the Pe-

ripheral Canal ground water storage in these basins

could increase the firm yield of the project by about

0.5 cubic kilometres (400,000 acre-feet) per year. This

would require storing up to 4.1 cubic kilometres (3.3

million acre-feet) of water in the underground basins

during wet periods for later use during dry periods.

This could be accomplished by either or both of two

basic modes of operation: (1) wet period spreading

and dry period pumping of the previously stored wa-
ter; and/or (2) through an exchange involving in-

creased delivery of surface water to areas now using

ground water with corresponding reduction in

ground water pumping during wet periods, followed

by increased ground water pumping in dry periods.

Ground water storage programs of this nature

would have local advantages. They would raise wa-

ter levels which would reduce the pumping head
required to produce normal ground water supplies

and provide long-term benefits in the form of re-

duced power costs to users of local water supplies.

Such programs would also provide greater reliability

of continuing project deliveries in times of emer-

gency.
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Estimates of cost and yield were based on using
the Kern River Fan and the White Wolf Basin in the
southern San Joaquin Valley and the Chino and San
Fernando Basins in southern California in conjunc-
tion with an enlargement of the East Branch of the
California Aqueduct. Collectively, these basins have
an estimated 8.4 cubic kilometres (6.8 million acre-
feet) of available dewatered storage capacity. Other
areas, such as the Raymond Basin. Southern Mojave
Basin, and the Orange County portion of the Santa
Ana Basin, could serve as alternatives in Southern
California. Also, there is a relatively small potential
for increasing the conjunctive use of the South Bay
Aqueduct and ground water storage in the south San
Francisco Bay area as presently practiced by SWP
contractors. These ground water basins are shown
on Figure 33.

Storage in the Kern River Fan envisions using the
California Aqueduct and the existing Cross Valley
Canal and its turnouts for conveying surplus water to
the Kern River near Bakersfield. In years when water
supply IS available for such purposes, the riverbed
would serve as the spreading basin. In dry years,
water would be pumped from existing wells to serve
the overlying lands and. to the extent necessary, from

a battery of new deep wells discharging into the

Cross Valley Canal.

Storage in the White Wolf Basin envisions a sys-

tem whereby water would be pumped from the Cali-

fornia Aqueduct near Wind Gap to a lined canal for

delivery to a spreading basin during years when wa-
ter was available for such purposes. Extraction in dry

years would be through existing wells to serve overly-

ing lands or from a battery of new deep wells that

would pump water back into the California Aqueduct
through a separate channel, or both.

The Chino Basin would be recharged from water
delivered through an enlarged East Branch of the

California Aqueduct through a pipeline from Devil

Canyon Forebay to a spreading basin north of Fon-
tana. To provide enough capacity to transport both

\

„ , f (70 onoT.li..

PRIMART UTES USED IH THIS STUOT

ALTERMATIVE SITES

Figure 33. Potential ground water storage sites

near California and South Bay Aqueducts.

entitlement water and a significant amount of water
for ground water storage, the East Branch enlarge-
ment would include enlarging the Mojave Division

facilities from the proposed Cottonwood Power
Plant to Silverwood Lake and the Devil Canyon Pow-
erplant, from the present limiting capacity of 34 cms
(1,200 cfs) to 57 cms (2,000 cfs)—the existing limit-

ing capacity of the San Bernardino Tunnel. Water
stored underground would be recovered through ex-

isting wells or from a battery of new deep wells and

TABLE 21

GROUND WATER STORAGE SOUTH OF THE DELTA

Est. Increase

in Project Yield Approx. Storage
Cubic (Thousand Capacity Required

Hectometres Acre-feet Cubic (Thousand
Basin Per Year Per Year) Hectometres Acre-feet)

Southern California

Chino, with enlargement of East Branch, Cali-

fornia Aqueduct 150 (120) 1 200 (1,000)
San Fernando 50 (40) 400 (300)

San Joaquin Valley

Kern River Fan. with conveyance through
Cross Valley Canal 150 (120) 1200 (1.000)

White Wolf _I50 (120) 1 200 (1.000)

Total 500 (400) 4 000 (3.300)

Approx. %
of Available

Storage

Capacity

55

60

35

65

50

91

Antioch-212



ROUND VALLEY DAM
(PROPOSED)

LOS VAOUEROS
RESERVOIR
(PROPOSED)

00

700

too

z
400

o
^ 300
•9.

>
^ 100
ui

100

LOS VAOueflOS
PUMP - cfMtit* rinc -"'

PL*Mr

CLIFTON COURT
F0RE8*r

MOie '00 Ff ET JO. 41 uETREi

LOS VtOUEROS HeSCRVOIR
.tS m* P. I PROPOSED)

KCLLOeC FOREIAY DAM
TUNNEL (PROPOSED)

PENSTOCK

,KELLOSG FORESAY (PROPOSED)
CALIFORNIA
/AQUEDUCT

DISCNARaE LINE

SCHEMATIC PROFILE

Figure 34. Los Vaqueros Project.
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delivered directly to MWD's Foothill Feeder Line,

through a new pipeline, or both.

The San Fernando Basin would be recharged from
water delivered through the 62 cms (2.200 cfs) West
Branch of the California Aqueduct. Extraction in dry

years would be made through existing wells that are

owned and operated by various cities in the area or

by pumping from new wells, or both.

The underground storage operation of surface

supplies conveyed through the South Bay Aqueduct
to the South San Francisco Bay ground water basins

presently employed by State Water Project contrac-

tors could and probably should be increased as part

of the recommended program. However, no specific

estimate of this potential was made as part of the

Delta alternatives review study.

The summary of the proposed ground water stor-

age projects south of the Delta is presented in Table

21.

Los Vaqueros Off-Stream Storage Reser-
voir. Los Vaqueros Reservoir would store surplus

Delta flows that generally occur during the winter

and spring and then use the water locally or move the

stored water south for either restorage, or direct use.

when Delta pumping is at reduced levels. The stored

water could be used annually or held for future use

during dry years.

The Los Vaqueros Reservoir site is in the hills in

eastern Contra Costa County a few miles west of the

Delta as shown on Figure 34. It is particularly well

suited to operate in conjunction with existing aque-
ducts and storage south of the Delta and to augment
the supplies of the Contra Costa Canal facilities. The
plan consists of a new pumping plant and canal with

a capacity of 85 cms (3,000 cfs) from Clifton Court

Forebay that would lift water 76 metres (250 feet)

into a canal flowing into Kellogg Forebay. From Kel-

logg Forebay water would be pumped into Los

Vaqueros Reservoir by the Los Vaqueros Pump-Gen-
erator Plant through a tunnel against a head of 140

metres (460 feet). Kellogg Forebay would be formed
by an earth-filled dam 49 metres (160 feet) high and
would have a capacity of 75 cubic hectometres (61,-

000 acre-feet).

TABLE 22

PRINCIPAL FEATURES
LOS VAQUEROS RESERVOIR PROJECT

INTAKE CHANNEL
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Los Vaqueros Reservoir would have a capacity of

1 172 cubic hectometres (950,000 acre-feet) and
would be formed by two earth-filled dams—Los

Vaqueros Dam, 137 metres (450 feet) high; and
Round Valley Saddle Dam, 113 metres (370 feet)

high. Water would be released from storage at a

maximum rate of 170 cms (6,000 cfs) to be used
either south of the Delta or locally. This release

would generate 140,000 kilowatts of electric power.

Los Vaqueros Reservoir is best suited to an annual

cycle of filling and withdrawal rather than long-term

carryover storage. Hence, the fifty-year average an-

nual releases of about 308 cubic hectometres (250,-

000 acre-feet) are greater than the 192&-34 dry period

average system incremental yield (firm yield) that is

about 197 cubic hectometres (160,000 acre-feet) per

year. Los Vaqueros Reservoir would add considera-

ble flexibility to project operations and Delta protec-

tion. It would facilitate meeting project demands
south and west of the Delta during periods of re-

duced exports to protect striped bass in the spring.

It would provide the opportunity to capture and tem-

porarily store winter floodflows and later move them
down the aqueduct, when aqueduct capacity is avail-

able, for long-term storage in ground water basins. It

could also provide a reserve emergency gravity sup-

ply to over 250,000 people in Contra Costa County
Water District should there be an outage in their

pump supply. Presently this district has storage for

only a two- or three-day reserve supply. The principal

features of the project as presently envisioned are

shown in Table 22.

Los Banos Grandes Off-Stream Storage Reser-

voir. Los Banos Grandes Reservoir is included as an

alternative to Los Vaqueros Reservoir. Using the Cali-

fornia Aqueduct to transport surplus Delta flows that

generally occur during the winter and spring, this

reservoir would store such flows for later use during

dry periods. It would have more storage capacity and
produce somewhat more yield than the Los Vaque-
ros project, but it would not provide the same opera-

tional flexibility to the CVP and SWP as Los

Vaqueros.

For example, it could not serve water to all areas

between the Delta and San Luis Reservoir during

periods of reduced exports; it could not serve as a

reserve emergency supply for Contra Costa County
Water District; and. as proposed, available flows to

fill the reservoir would have to compete for space in

the California Aqueduct with water for filling San
Luis Reservoir and for ground water storage. In es-

sence, it would operate as an enlargement of San
Luis Reservoir.

Los Banos Grandes Reservoir would be in the hills

just south of San Luis Reservoir. It would be formed
by a dam 140 metres (460 feet) high on Los Banos
Creek and four saddle dams that would provide a

reservoir with a capacity of 2.7 cubic kilometres (2.2

million acre-feet). A pump-generating plant would
pump off-peak from the upper end of San Luis Reser-

voir through a tunnel into Los Banos Grandes Reser-

voir. When needed, water would be released back
into San Luis Reservoir, generating on-peak power.
Unless the California Aqueduct between the Delta

and San Luis Reservoir were enlarged, a possibility

not included in this proposal, water could be pumped
to Los Banos Grandes Reservoir only under the fol-

lowing conditions:

1. When San Luis Reservoir is full.

2. When surplus flows are available in the Delta.

3. When aqueduct capacity would be available in

the North San Joaquin Division of the California

Aqueduct.
The project as described could increase firm yield

of the SWP by about 247 cubic hectometres (200.000

acre-feet) per year. The principal features of the

project, as presently envisioned, are shown on Figure

35 and described in Table 23.

TABLE 23

PRINCIPAL FEATURES
LOS BANOS GRANDES RESERVOIR PROJECT

PUMP-GENERATE PLANT
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Figure 35. Los Banos Grandes Reservoir Project.
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Mid-Valley Canal. The usable ground water
storage capacity in the San Joaquin Valley is estimat-

ed to be over 100 cubic kilonnetres (80 million acre-

feet). However, some parts of the basin presently

suffer from an annual ground water overdraft of 1.9

cubic kilometres (1.5 million acre-feet). This over-

draft results in increased pumping costs, water qual-

ity problems, and in some areas, land subsidence.

The federal Mid-Valley Canal is proposed to be con-

structed by the USBR as part of the CVP primarily to

alleviate part of this ground water overdraft on the

east side of the valley. The present overdraft in the

proposed service area averages more than 1.2 cubic

kilometres (1.0 million acre-feet) per year.

Figure 36.1 Mid-Valley Canal.

The location and the principal features of the Mid-
Valley Canal are shown on Figure 36. Under this plan,

about 617 cubic hectometres (500,000 acre-feet) per
year of firm supply and 185 cubic hectometres (150,-

000 acre-feet) intermittent supply would be made
available at the Sacramento-San Joaquin Delta by
the federal Central Valley Project. This water would
be transported through the Peripheral Canal and
then conveyed to the vicinity of O'Neill Forebay by
using the California Aqueduct of the SWP, after mu-
tual agreement is reached between the United States

and the State. The Delta-Mendota Canal would be
enlarged from the vicinity of O'Neill Forebay to Men-
dota Pool. From Mendota Pool there would be a new

main branch canal proceeding south and a branch
canal proceeding north. There would also be distri-

bution facilities and drainage facilities where re-

quired. Fishing access sites, increased minimum
flows for fish enhancement in the San Joaquin and
Kings Rivers, and natural habitat areas would also be
included.

Water supplies from the Mid-Valley Canal would
be allocated to various entities prior to congressional

authorization of the project. The water would be al-

located to: (1) agencies which provide letters of in-

tent to purchase Mid-Valley Canal water, (2)

agencies essentially developed to irrigated agricul-

ture, (3) areas where an overdraft exists, and (4)

agencies that demonstrate that they are willing and
able to pay for water service. As a federal project, the

65 hectare (160-acre) limitation and other provisions

of reclamation law would apply to this water.

As a result of public hearings conducted by DWR
and USBR, more than 40 agencies within the Mid-

Valley Canal service area requested more than 2.5

cubic kilometres (2 million acre-feet) of water annu-

ally at a price of $16-$24/cubic dekametre ($20-$30/

acre-foot) for agriculture. This is three times the

amount of water available from the project, and
clearly demonstrates the demand and willingness to

purchase such water.

Senate Bill 346 would allow State construction of

the Mid-Valley Canal provided the water delivered

comes from federal CVP facilities and would author-

ize the State to pay the required local share of recrea-

tional development costs under the Federal Water
Project Recreation Act (Public Law 89-72) and the

State's Porter-Colby Federal Project Recreation Act
(Public Resources Code Section 5094). Also under
the provisions of Senate Bill 346, construction of the

Mid-Valley Canal would be contingent upon the

same conditions that restrict the construction of the

Peripheral Canal.

Components North of the Delta

Increasing the regulated supply of water reaching

the Delta could reduce the effects of increasing ex-

ports by providing more water to the Delta during the

dry years. Unlike the yield developed by off-stream

surface and underground storage south of the Delta,

not all the yield (excluding upstream uses) from
reservoirs located north of the Delta would be made
available for export unless the efficiency of transport

across the Delta is improved by the construction of

a Delta water transfer facility. This is because the

quantity of carriage water required to protect the

quality of water transported through existing Delta

channels increases as Delta exports increase.

Components north of the Delta consist of tributary

and off-stream storage reservoirs in the Sacramento
River Basin to augment the yield of the SWP and
CVP. This program does not include dams on the Eel

or other North Coast rivers, as the State's Wild and
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Scenic Rivers Act of 1972 prohibits building danns
and reservoirs on these rivers. DWR studies show
that projected water requirements of the Delta and
water dennands of the SWP and CVP can be met to

or beyond the year 2000 with implementation of all

the facilities proposed in this program.

Cottonwood Creek Project. The program in-

cludes the authorized Corps of Engineers' Cotton-
wood Project, which is comprised of two tributary

storage reservoirs. Dutch Gulch and Tehama. Dutch
Gulch Reservoir on Cottonwood Creek would be
formed by a dam 82 metres (268 feet) high and
would have a capacity of 1.36 cubic kilometres (1.1

million acre-feet). Tehama Reservoir on the south
fork of Cottonwood Creek would be formed by a

dam 73 metres (238 feet) high and would have a

gross storage capacity of 1.1 cubic kilometres (900.-

000 acre-feet).

The project would provide substantial flood con-

trol benefits along Cottonwood Creek and in down-
stream areas along the Sacramento River as well as

local irrigation, recreation, and fish enhancement
benefits. However, the largest benefits would be
derived from municipal and industrial water supply

for the SWP. The Cottonwood Creek Project is in-

cluded in this program on the premise that the State

would contract for a major share of the reservoir

storage space under the Water Supply Act of 1958.

This storage space would increase the firm yield of

the SWP by 185 to 247 cubic hectometres (150.000 to

200.000 acre-feet) per year during critical dry periods.

This yield would be limited to municipal and indus-

trial use and is m addition to the yield of about 49

cubic hectometres (40.000 acre-feet) per year to

meet projected demands (primarily for irrigation)

along Cottonwood Creek. Such local needs would be
protected and have priority over the SWP by the

State's area of origin laws.

The Corps' current study schedule calls for com-
pletion of the draft EIS m August 1979 and initiation

of the final EIS in October 1979. With this schedule,

construction could begin as early as 1982 or 1983.

The principal features of the Cottonwood Creek
Project are shown on Figure 37 and the principal

statistics are shown in Table 24.

Glenn Reservoir—River Diversion. Glenn Res-

ervoir would be formed by construction of Rancheria

Dam 133 metres (435 feet) high on Stony Creek in

Glenn County, and Newville Dam 118 metres (387

feet) high on North Fork Stony Creek near the Glenn-

Tehama county line. These two dams would create

a reservoir with approximately 10.7 cubic kilometres

TABLE 24

COTTONWOOD CREEK PROJECT

Dutch Gulch
Physical Statistics Dam and Reservoir

Square Square
Kilometres Miles

Drainage area 1 020 (394)

Metres Feet

Elevations

Dam crest 237 (778)

Maximum pool 236 (773)

Top of flood reservation 231 (757)

Top of conservation pool 224 (735)

Minimum pool 179 (588)

Streambed 155 (510)

Metres Feet

Dam height 82 (268)

Capacities Cubic Thousand
Hectometres Acre-Feet

Flood reservation, maximum 300 (243)

Conservation storage 1 015 (823)

Inactive, dead, sediment 42 (34)

Gross 1 357 (1.100)

^|.gg Hectares Acres

Reservoir at gross storage 5 140 (12.700)

Total land required 9 700 (24.000)

Tehama
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(8.7 million acre-feet) of off-stream capacity for stor-

ing surplus water pumped from the Sacramento Riv-

er, as well as natural inflow surplus to local and
downstream requirements. Surplus flow in Thomes
Creek would also be diverted into Glenn Reservoir by
a diversion dam west of Paskenta. The location and
principal features of the plan are shown on Figure 38.

Glenn Reservoir is particularly well suited to pro-

vide long-term carryover storage of surplus Sacra-

mento River flows for use by the SWP or the CVP. As
proposed, surplus Sacramento River water would be
diverted from Lake Red Bluff into a new canal just

west of the existing Tehama-Colusa Canal. Forty ki-

lometres (25 miles) from Red Bluff the canal would
enter a small regulatory reservoir near Kirkwood.
From there, a 13-kilometre (8-mile) canal would run

west to a pumping plant near the existing Black Butte

Dam. This pumping plant would lift the water about
88 metres (290 feet) into Black Butte Reservoir,

which would be stabilized near its present maximum

level. A second pumping plant on Black Butte Reser-

voir near Newviile Dam would lift the water an addi-

tional 145 metres (475 feet) into Glenn Reservoir.

Pump units m the two pumping plants would be re-

versible to generate power when water was being

released from Glenn Reservoir.

As presently envisioned, reservoir releases would
travel back through the diversion system to Kirkwood
Forebay and then down about 9.7 kilometres (6

miles) of improved creek channels to the Sacra-

mento River at the mouth of Branch Creek. Because
of the substantial natural inflow from Stony and
Thomes Creeks, the plan would generate more ener-

gy than would be consumed in pumping. Integrated

operation of this component with the SWP and CVP
would increase the firm yield of those projects by
about 1.2 cubic kilometres (1 million acre-feet) per

year. The project is adaptable^t^ staged construction

so that yield could -before closely matched with

buildup in demand. The project would improve flood

TABLE 25

GLENN RESERVOIR—RIVER DIVERSION
DAM AND RESERVOIR DATA SUMMARY

Glenn Reservoir

Newviile Rancheria

Dam and Dam and
Physical Features Reservoir Reservoir

Drainage area

Square Kilometres 142 (55) 1 550 (599)

(square miles)

Elevations. Metres (feet)

Dam crest 304 (997) 312 (1,025)

Maximum pool 302 (992) 310 (1,017)

Top of flood reservation 301 (987) 308 (1,012)

Top of conservation pool 299 (982) 307 (1,006)

Minimum pool 274 (898) 215 (706)

Streambed 186 (610) 180 (590)

Dam height. Mexves (^eex) 118 (387) 132 (435)

Capacities. Cubic Hec-
tometres (thousand

acre-feet)

Flood reservation 99 (80) 270 (220)

Conservation storage 1630 (1,320) 6 390 (5,180)

Inactive, dead sediment.. 1230 (1,000) 120 (100)

Gross 3 950 (3,200) 6 780 (5,500)

Area. Kilohectares (thou-

sand acres)

Reservoir at gross stor-

age 6.9 (17) 15 (37)«

Total land required' 9.3 (23) 21 (51)

' Excludes area and runoff Irtbutary to Glenn Reservoir

' Includes 16 square kilometres (6 square miles) tributary to Thomes-Newvitle Carnal

' No change from existing Black Butte Reservoir
* Existing Black Butte Reservoir operating levels are top of lomt use flood controt<onversion storage = elevation 1

storage, minimum pool s elevation 126 metres (415 feet) 123 cubic heciomeiras (10.000 acre-feet) storage

' Not calculated
* Includes existing Stony Gorge Reservoir 526 hectares (1.300 acres)

-

' Existing Black Butie Reservoir area i 845 hectares (4.560 acres)

'Total tarKl required (including diversion system) 36 400 hectares (90.000 acres).

Modified
Black Butte

Reservoir

225

3.4

4.6

(87)'

(8.5)'

(11.5)

Thames Creek
Diversion

Dam and
Reservoir

456 (176)
=

157
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protection along Stony Creek and the Sacramento
River and provide a high degree of flood protection

on Thomes Creek. The reservoir would inundate the

Rancheria Indian Reservation, and the Indians have
asked DWR to finance a feasibility study for relocat-

ing the tribe, including the sacred dance house. In-

dian burial grounds, and other displacements.

Dam and reservoir data are summarized in Table

25, and conveyance facility data are summarized in

Table 26.

Colusa Reservoir—River Diversion. The Co-

lusa Reservoir-River Diversion is included as a partial

alternative to the Glenn Reservoir-River Diversion

Plan. Colusa Reservoir would be formed by a series

of five dams on Willow. Logan. Hunters. Funks, and

Stone Corral Creeks in the foothills west and south-

west of Willows, as shown on Figure 39. The 5 dams
would vary in height from a low of 49 metres (160

feet) to a high of 90 metres (295 feet). They would
create a gross storage capacity of 3.9 cubic ki-

lometres (3.2 million acre-feet).

Natural runoff to Colusa Reservoir is limited. Its

water supply would depend almost entirely on pump-
ing the surplus flows from the Sacramento River. This

could be accomplished by a new canal as outlined

for the Glenn Reservoir plan, but the Tehama-Colusa
and Glenn-Colusa Canals could deliver sufficient wa-

ter during the nonirrigation season to support Colusa

Reservoir. The illustrated plan assumes such off-sea-

son use of the existing canals. Since this is only an
alternative to Glenn, no attempt has been made to

TABLE 26

GLENN RESERVOIR-RIVER DIVERSION
CONVEYANCE FACILITY DATA

Kirkwood Forebay
Capacity: 31 Cubic Hectometres (25,000 acre-feet)

Canals

Red Bluff-Kirkwood Canal

Type: Concrete-lined

Length: 40.1 Kilometres (24.9 miles)

Capacity: 142 Cubic Metres/Second (5,000 cubic feet/second)

Kirkwood-Black Butte Canal

Type: concrete-lined

Length: 13.0 Kilometres (8.1 miles)

Capacity: 283 Cubic Metres/Second (10,000 cubic feet/second)

Black Butte-Newville Canal

Type: Unlined

Length: 6.8 Kilometres (4.2 miles)

Capacity: 283 Cubic Metres/Second (10,000 cubic feet/second)

Thomes-Newville Canal

Type: Unlined

Length: 3.9 Kilometres (2.4 miles)

Capacity: 1 897 Cubic Metres/Second (67,000 cubic feet/second)

Pumping and Power Facilities

Black Butte Pumping-Generating Plant

Operating mode: Pump off-peak, generate on-peak

Design flow: 283 Cubic Metres/Second (10,000 cubic feet/second)

Maximum static head: 88 Metres (290 feet)

Pumping capacity: 290 Megawatts
Newville Pumping-Generating Plant

Operating mode: Pump off-peak, generate on-peak

Design pumping flow at maximum head: 283 Cubic Metres/Second (10,000 cubic feet/

second)
Maximum static head: 145 Metres (475 feet)

Pumping capacity: 475 Megawatts
Chrome Pumping Plant

Operating mode: Pump off-peak

Design flow: 142 Cubic Metres/Second (5,000 cubic feet/second)

Maximum static head: 12 Metres (40 feet)

Pumping capacity: 20 Megawatts
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verify that a mutually acceptable agreement with the

Glenn-Colusa Irrigation District could be obtained.

The existing fish screens (which are designed for

controlled summer flow conditions in the river)

would require substantial modification for use during

high flow periods with heavy debris loads. Also a

small forebay reservoir would be constructed on the

Glenn-Colusa Canal about 4.8 kilometres (3 miles)

south of Willows. A 6.4-kilometre (4-mile) long canal

would connect this forebay to a pumping plant that

would lift water about 26 metres (85 feet) to the level

of the Tehama-Colusa Canal. A second canal would
convey water from both canals about 3.2 kilometres

(2 miles) west to a second pumping plant near Logan
Dam. This plant would pump water into Colusa Res-

ervoir with a maximum lift of 95 metres (310 feet).

Reservoir releases would be made back through the

pumping plants which would be equipped with re-

versible units to recover a portion of the energy used
for pumping. (Unlike Glenn, energy consumed would
exceed energy gerrerated by approximately 50,000,-

000 kilowatthours annually.)

Making reservoir releases into the Glenn-Colusa
Canal in exchange for an equivalent amount of water
that the irrigation district would not have to pump

from the Sacramento River would be a logical way of

making the additional yield available at the Delta. As
described, this plan would increase the yield of the

SWP and CVP systems by about 567 cubic hec-

tometres (460,000 acre-feet) per year. In addition,

some flood protection would be provided to the Wil-

lows and Colusa areas.

Colusa Reservoir could be constructed in stages. It

is an expanded version of the Sites Reservoir that has

been considered by the USBR as part of the CVP to

serve the Tehama-Colusa Canal and a possible exten-

sion into Yolo and Solano Counties. As an integrated

facility of the State and federal systems, the Sites

portion of the reservoir or an equivalent capacity in

Colusa Reservoir could be used for that purpose at

any time. Because the Colusa and Glenn Reservoir

plans would depend on nearly the same surplus Sac-

ramento River flows, both should not be constructed

at the described sizes, and the yields are not additive.

However, some combination of the reduced plans is

conceivable, such as a Sites Reservoir and a some-
what smaller Glenn Reservoir.

A summary of dam and reservoir data is shown in

Table 27, and a summary of conveyance facility data

is shown in Table 28.

"TtSiBLE 27
"~^

COLUSA RESERVOIR—RIVER DIVERSION
DAM AND RESERVOIR DATA SUMMARY

Drainage area
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Figure 39. Colusa Reservoir - River Diversion Plan.
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Related Items

Senate Bill 346, with revisions recommended by

the Legislative Committee on Conference on Janu-

ary 20. 1978, includes all of the provisions in the De-

partment's program. In addition, the Legislature

added facilities to provide for the transportation of

water to serve the counties of San Joaquin, San Fran-

cisco, and San Mateo. The Legislature also included

in the bill facilities to provide for the transportation

of a supplemental water supply to those areas in

Alameda and Contra Costa Counties not served

through the Contra Costa Canal or the South Bay
Aqueduct, provided that the water to be delivered

would be developed by the facilities of the federal

Central Valley Project. The specific nature of these

water transportation facilities was unspecified. To
date, DWR has not undertaken studies or negotia-

tions to determine the amounts of water that should

be transported to these areas or the specific facilities

required to do so.

Facilities for San Joaquin County could consist of

the Delta-Woodbridge Canal proposed as part of the

Folsom South Canal service area negotiations. The
facility could transport water from the Peripheral Ca-

nal to Lodi Lake on the Mokelumne River at Wood-
bridge. The canal would be about 13 kilometres (8

miles) long with a pumping plant to lift the water

approximately 15 metres (50 feet).

One purpose of this canal would be to provide

summer irrigation water to the Woodbridge irriga-

tion area in exchange for holding water back in Ca-

manche Reservoir so that releases for fishery

purposes could be made later in the year. A second

purpose would be to supply irrigation water to the

area in lieu of releases from Folsom South Canal so

that water could be released into the American River

in accordance with the water rights decisions by the

State Water Resources Control Board without caus-

ing deficiencies in the Folsom South Canal service

area.

The South Bay Aqueduct could be equipped with

a turnout to discharge water into the City of San

Francisco's San Antonio Reservoir. With this modifi-

cation, about 25 cubic hectometres (20,000 acre-

feet) per year of water could be conveyed to and
through the City of San Francisco's water transmis-

sion system for conveyance to San Mateo and San
Francisco Counties. This concept was used during

the 1977 drought emergency. Temporary facilities

were installed to discharge water into San Antonio
Reservoir and a total of about 11 cubic hectometres

(8,939 acre-feet) of water was conveyed from the

Delta through the South Bay Aqueduct to San An-
tonio Reservoir. From there, about 5.3 cubic hec-

tometres (4,345 acre-feet) was conveyed through

the City's conveyance system to San Francisco, and
about 5.7 cubic hectometres (4,594 acre-feet) was
conveyed to Mann County using the East Bay Munic-

ipal Utility District conveyance system and a tempo-

rary pipeline across the Richmond-San Rafael Bridge.

Facilities to pump water into the East Bay Munici-

pal Utility District's Mokelumne River Aqueduct from
the Delta at Middle River (as was done as an emer-

gency measure during the 1976-77 drought) could be

constructed to transport water to Alameda County
and western Contra Costa County. The foregoing are

only possible facilities and are not a specific part of

the DWR plan at this time.
j

Senate Bill 346 would direct DWR to conduct a
'

five-year investigation of areawide net savings in ag-

ricultural water conveyance, use, and management
and would appropriate $750,000 per year for DWR to

conduct the program. The "Agricultural Water Con-
servation Loan Act of 1978" is included in the Bill and
would establish a $50,000,000 loan fund to provide

farmers low-interest loans to assist in the implemen- J

tation of agriculture water conservation programs.

Operating the System

There are many possible ways of operating the

State Water Project and the federal Central Valley

Project, both with existing facilities and with those to

be added by the DWR program. The basic premise of

the plan is to obtain a coordinated operation of the

two systems within existing and proposed con-

straints. Some of the key operational concepts are as

follows.

Delta operational concepts include; (1) the CVP
and the SWP meeting identical Delta water quality

criteria; (2) reduction in Delta exports during spring

to protect striped bass eggs and larvae; (3) reduc-

tion in Delta exports during dry years to reduce im-

pact on aquatic environment; (4) increased Delta

exports during normal and above-normal years to en-

able replenishment of surface and ground water stor-

age facilities south of the Delta, but with limitations

on diversions and exports of unregulated freshwater

flows (so-called flushing flows) to protect San Fran-

cisco Bay from possible harmful effects of diverting

too much water; and (5) freshwater releases from

the Peripheral Canal into the Delta channels to pro-

vide more efficient water quality control and to re-

store positive downstream flows in virtually all Delta

channels.

The Peripheral Canal will provide the major physi-

cal means for distributing good quality Sacramento
River water throughout the Delta. Other Delta facili-

ties—such as the South Delta Water Quality Im-

provement Facilities, the Western Delta Overland

Water Facilities, and the Suisun Marsh Facilities

—

will be operated in conjunction with reservoir and
canal releases to improve flow distribution and meet
the specific needs of the areas they serve.

South of the Delta, the four additional pumps at

the Delta Pumping Plant and a new 85 cms (3,000-

cfs) pumping plant for Los Vaqueros Reservoir

would facilitate off-stream storage during months of

excess Delta outflow. (Excess Delta outflows are
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those flows not needed to nneet consumptive use

requirements and water quality and fish and wildlife

criteria m the Delta. Suisun Marsh, and San Francisco

Bay.) Water from Los Vaqueros would be released

into the California Aqueduct when direct exports

from the Sacramento River are reduced to protect

striped bass eggs. Water stored m the underground
basins would be recovered during the dry years when
the annual Delta diversions were reduced to protect

the Delta environment.

North of the Delta, the Cottonwood Creek reser-

voirs and Glenn Reservoir would be filling during

months of excess Delta outflow and would be releas-

ing water during the drier months. Major releases

from Glenn would normally be made in dry and criti-

cally dry years because its major use would be long-

term carryover storage. Cottonwood releases would
be smaller in size and more frequent.

Rather than maximizing the yield from an individual

facilifyTTtre'goal is to obtain the best overall system
supply. Approximate values of firm yield for the vari-

ous new facilities are computed as incremental Delta

export yield added to the combined SWP and CVP
systems. These are computed after meeting future

upstream depletions in the areas of origin and after

meeting water quality and fish and wildlife criteria in

the Delta. Suisun Marsh, and San Francisco Bay.

Much of the yield in most years comes from direct

diversions of uncontrolled excess flows in the Delta.

These direct diversions must be firmed up with re-

leases or extractions from storage either north or

south of the Delta during dry periods. State and fed-

eral water service contracts allow for planned defi-

ciencies in agricultural deliveries during critical dry

periods and project yield assumes such deficiencies.

DWR conducted a 50-year operation study of the

entire system of existing and new facilities. The study

showed that the projected year 2000 Delta export

demand of 9.5 cubic kilometres (7.7 million acre-

feet) per year could be met using only a portion of

the potential of Glenn Reservoir after meeting all

area of origin and Delta requirements (see Figure

40) . Expressed in the conventional manner and using

the Glenn facilities to their full potential, the indicat-

ed year 2000 annual firm yield from Delta export was
increased by 3.7 cubic kilometres (3 million acre-

feet) per year to 10.1 cubic kilometres (8.2 million

acre-feet) per year as shown in Table 29 '. The differ-

ence of 0.6 cubic kilometres (0.5 million acre-feet)

per year represents a contingency against uncertain-

ties m forecasting future events, or it could be ap-

plied to increases in SWP demands beyond the year

2000.

' Based on preiimmafy analysis. The yield would be approximately the same under the

March 1978 SWRCB draft Water Quality Control Plan assuming criteria for Suisun

Marsh. Western Delta agriculture and the Contra Costa Canal would not be applica-

ble in the long term because of the substitute facilities to be provided to meet their

needs-

TABLE 29

ESTIMATED YEAR 2000 FIRM ANNUAL YIELD FROM DELTA EXPORT '

Estimated

Feature Yield

cubic million

kilometres acre-feet

Existing and Ongoing Facilities

Water from existing SWP and CVP facilities, year 2000^ 6.4 (5.2)

Proposed Facilities and Actions
Four new pumps at SWP Delta Pumping Plant 0.1 (0.1)

4-Agency Fish and Wildlife Agreement 0.3 (0.2)

Peripheral Canal, with 4-Agency Fish and Wildlife Agreement 1.2 (1.0)

Ground Water Storage South of Delta ' 0.5 (0.4)

Los Vaqueros Reservoir 0.2 (0.16)

Cottonwood Creek Project* 0.2 (0.17)

Glenn Reservoir-River Diversion 1.2 (10)

New Water Subtotal 3.7 (3.0)

Approximate Year 2000 Firm Yield from Delta Export 10.1 (8.2)

Target Demand 9-5 (7.7)*

Extra Supply for Contingencies or Needs Beyond Year 2000 0.6 (0.5)

' Amounts Subject to reduction in crit.caiiy dry years in accordance with predetermined provisions m SWP and CVP water contracts, and elimination of intermittent o' interim CVP

Supplies in such years
' Chapter IV (Table 11) explains that the firm annual yield m 1980 of 69 cubic kilometres (68 million acre-feet) from the Delta via existing SWP and CVP facilities vrauld be reduced

to 64 cubic kilometres (5 2 million acre-feet) by the year 2000 due to increased use m the upstream areas of origin

' Includes enlargement of the East Branch of the California Aqueduct
• Amount refers to Delta export portion of Cottonwood yield, which excludes local yield of about 49 cubic hectometres (40.(XX) acre-feet) per year assumed to tw marketed by USBR
* Target demand reflects the net water conservation and local waste water reclamation goal of 740 cubic hectometres (600.000 acte-feet) per year as discussed in Chapter IV Table

19
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Figure 44. Typical flow and quality routing, year 1985 level of development with first stage

I Peripheral Canal.
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percent of the years, with the lowest delivery being

7.4 cubic kilonnetres (6 million acre-feet) per year in

a typical critical year. This was accomplished by

withdrawing water from project storage—both sur-

face and underground—south of the Delta, and ap-

plying predetermined deficiencies to agricultural

supplies in critical years.

Because each hydrologic year is different, the

amount and timing of both export and releases from
the Peripheral Canal will vary from year to year and
month to month. To demonstrate operation for pro-

jected year 2000 conditions, a typical diversion and
release pattern for winter, spring, and summer condi-

tions for a critical year (1934), above-normal year

(1946), and wet year (1942), are shown on Figure 42.

Figure 43 shows Delta water quality conditions at

selected locations for a full 12-month period for each
of the same three classifications of years.

Figure 44 shows similar information for interim op-

eration of the first stage Peripheral Canal generally

representative of projected conditions for the mid to

late 1980's. It is estimated that interim operation of

Stage 1. during fish screen testing, would increase

the combined SWP and CVP firm yield from Delta

export by about 430 cubic hectometres (350.000 acre-

feet) per year. This would be accomplished by elimi-

nation (or reduction) of the net reverse flows in the

vicinity of Antioch in the western Delta, thereby re-

ducing the amount of Delta outflow required to con-

trol salinity.

Financial Aspects

Financial aspects include estimated costs to build

the facilities, State-Federal sharing of those costs,

and sources of funding.

Costs. For many of the plan components, prelim-

inary design and cost estimates were available from

previous studies and were adjusted upward for price

escalation for use in this study. In other cases, new
cost estimates were prepared by applying unit prices

for the various materials required to build the

project. Since these were done over a two-year peri-

od during the course of the study, they too had to be
escalated to a common price level for use in this

bulletin.

The estimated capital costs to build the selected

facilities total approximately S3.4 billion at 1977 price

levels. With an assumed inflation rate of 6 percent

per annum, the estimated capital outlay to build the

facilities over a 20 to 25 year period is S7.2 billion. A
summary of the preliminary estimated costs for each
component is shown in Table 30.

These estimates represent the cost of facilities

necessary to resolve the long-standing Delta contro-

versies and develop new supplies for the SWP and
CVP. They do not, however, include costs required

to complete the California Aqueduct which are

scheduled independently and concurrently with the

selected facilities.

TABLE 30

SHARING OF COSTS OF SELECTED FACILITIES

Facilities

Delta Components
Peripheral Canal
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Federal-State Cost Sharing. To consider the

financial implications on the SWP and the federal

CVP separately, it was necessary to identify the fea-

tures to be allocated to each project. The assunned
sharing is shown in Table 30.

Sharing assumes the SWP and CVP are required to

meet identical Delta water quality standards and is

based on the formula in the unsigned coordination

agreement. Of course, the assumed sharing is sub-

ject to change depending on the final terms of the

agreement.

Funding of the State Share. The planned facili-

ties would be constructed and financed by the State

and the Federal Government. The financing of the

federal share of the facilities would be from congres-

sional appropriations. This study did not attempt to

predict any federal financing. DWR did prepare a

ifinancial analysis of the assumed State's share of

construction funds that would be required. The
SWP, under present law, has three general financing

sources available for this purpose.

1. Burns-Porter Act Financing (California Water
Code 12930-12944). Funds are derived from two
sources:

a. California Water Resources Development

Bonds (water bonds) as approved by the elec-

torate in 1960. Approximately S167 million of

the original general obligation water bonds are

reserved ("offset") for the financing of addi-

tional conservation facilities in either or both

the north coastal area and the Sacramento Val-

ley. (The State cannot develop any North

Coast river, and it is contemplated that all of

the remaining "offset" bonds would be used

for conservation facilities in the Sacramento

Valley.)

b. The Burns-Porter Act provides that any avail-

able money in the California Water Fund shall

be used for the construction of the State Water
Resources Development System. Monies are

deposited into the Fund from two sources.

(1) Appropriations from the State's annual

tidelands oil revenue (to be repaid later).

(2) SWP revenue transferred to the fund

which is excess after annual operating

costs and bond service payments are met.

This source is not expected to be available

until after 1980.

2. Revenue Bond Financing. Funds are derived

from the sale of revenue bonds as authorized by

the State Central Valley Project Act (California

Water Code Sections 11100-11925). The Act au-

thorizes DWR to issue revenue bonds ".
. . to pay

the costs ... of carrying out any of the objects

and purposes of (the Act)". The Act permits the

Department of Water Resources to add additional

units consistent with the project and in further-

ance of the object of the Act Senate Bill 346

(Ayala) (1977) would amend the Act to specifi-

cally authorize construction of facilities described

within this report. Once facilities are authorized.

DWR could issue revenue bonds for their con-

struction.

In order to provide a flow of funds to support

the bonds. DWR would enter into financing con-

tracts with the SWP water supply contractors to

cover bond service and operating costs. This fi-

nancing arrangement would be similar to the Devil

Canyon-Castaic Contract in which the State con-

tracted with SIX water-supply contractors in 1972

to provide repayment of the Devil Canyon-Castaic

revenue bonds.

3. Miscellaneous Receipts. These receipts are

derived from payments and appropriations as au-

thorized by a variety of special contracts, cost

sharing agreements, and legislative actions. These
include or have included; legislative appropria-

tions prior to the Burns-Porter Act, Contractor ad-

vances, federal flood control contributions,

investment earnings on unexpended miscellane-

ous receipts. City of Los Angeles payments for the

Castaic-Power Development, and appropriations

from tidelands oil and gas revenues for capital

costs allocated to recreation and fish and wildlife

enhancement.
For this analysis it was assumed that annual ap-

propriations from tidelands oil revenue would be
deposited in the (State) Central Valley Water
Project Construction Fund as miscellaneous re-

ceipts rather than the California Water Fund (item

lb. above) up to a total of $200 million. This would
be in accordance with Senate Bill 346 which pro-

vides for reimbursement of construction of facili-

ties to provide water for water quality, fish,

wildlife, and recreation in the Delta and the Suisun

Marsh. While not an increase in appropriations,

this will provide added flexibility in financing the

recommended plan.

The State's share of the construction costs

were escalated at an annual rate of 6 percent per

annum until the year of expenditure to allow for

inflation. A deviation from this assumed rate, ei-

ther up or down, will naturally affect actual future

construction costs.

Table 31 shows the amounts projected from each

of the above financing sources to finance the as-

sumed State share. Even though the planned facili-

ties are estimated to be complete around the year

2000, there may be financing requirements until 2035.

This is due to the financing arrangement anticipated

for the Cottonwood Creek Project. It was assumed
the U.S. Corps of Engineers would construct the

facilities and the State would purchase water storage

space from the facilities under the Water Supply Act

of 1958: hence the payments to the USCE would be

equal annual payments over a period of 50 years. In
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TABLE 31

ESTIMATED FINANCING OF STATE SHARE OF PLANNED FACILITIES

($ millions)

Years

1978-1980
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«ATER fUlwO

CALIFORNIA WATER RESOURCES
DEVELOPMENT BONO FUND

BOND PROCEEDS ACCOUNT
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(PER BURNS - PORTER ACT!
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CALIFORNIA WATER FUND REPAYMENT
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• OPERATIONS AND MAINTENANCE COSTS
ALLOCATED TO REVENUE BONO FACIL ITiES

• DEPOSITS TO SPECIFIED RESERVES
• REVENUE BONO SERVICE

Figure 45. Outline of project financial management.

Direct energy requirements represent electrical

energy quantities used or produced in the operation

of the respective components under the direct con-

trol of component operators. Indirect energy require-

ments include electrical as well as other forms of

energy which occur outside the operation of the re-

spective components and are not under the direct

control of component operators. Thus, indirect ener-

gy requirements or savings do not change the direct

energy amounts required for a component opera-

tion, but they do change the impact on the Nation's

energy resources.

Table 32 presents an overall summary of the incre-

mental net energy requirements ' of each compo-
nent of the selected plan. The energy amounts are

expressed m (1) average annual direct and indirect

requirements, and (2) total requirements for the 20-

odd-year period from now to the year 2000. Positive

values represent energy quantities used, and nega-

tive values represent energy quantities produced or

saved.

The water conservation component has the great-

est energy implication. Water conservation and
waste water reclamation both indicate significant

overall savings. However, both savings are largely

contingent on actions by local agencies outside the

control of the project. The responsibility for con-

struction and operation of the respective compo-
nents would thus be shared by State, federal, and
local entities.The responsibilities assumed for this

evaluation of direct energy requirements are shown

' AdditionBl energy required over thai which would be used m absence of the plan

components

in Table 33.

Projections were made of direct energy require-

ments (i.e., electrical pumping energy) for the State

Water Project by applying the percentages in the

above tabulation to the total energy requirements

shown in Table 32. These are shown m Table 34.

Table 34 also presents a comparison of this projec-

tion with the estimated direct energy requirements

previously estimated in Bulletin 132-76, "The Califor-

nia State Water Project m 1976".

In comparison with previous estimates, the future

annual direct energy requirements of the State Wa-
ter Project would be reduced through the year 2000.

This reduction would be due to the slower build-up

of annual demand for conveyance of water caused
by local water conservation and waste water recla-

mation. The reduction of annual energy require-

ments for conveyance through the year 2000 would
more than offset the increases due to the relatively

higher energy-using storage components of the

recommended plan. On a per unit of water demand
basis the future direct energy requirements for both

storage and conveyance would be noticeably less

through the year 2000 than under previous estimates.

This IS primarily due to the distribution of the fixed

amount of Oroville generation on less water demand
and to the reduction m the more energy intensive

conveyance demand of Southern California. This is

illustrated in Table 35.

While environmentalists generally view offstream

storage reservoirs as more desirable than onstream
reservoirs, offstream storage generally requires more
energy use. Consequently annual direct energy re-
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TABLE 32

INCREMENTAL NET ENERGY REQUIREMENTS OF PLANNED FACILITIES
SWP-CVP COMBINED

(in millions of kilowatthours)

Average Annual Estimated

Energy Requirements Total Thru

Physical Components Direct ' Indirect ' Total Year 2000

North of Delta

Cottonwood Creek Project 3 10 10 120

Glenn Reservoir-River Diversion —100 40 -60 -480
Colusa Reservoir-River Diversion * (50) (50) (88) —
Within Delta

Peripheral Canal 60 17 77 1,309

South Delta Water Quality Improvennent Facilities 15 1 16 272

Relocation of Contra Costa Canal Intake 1 1 17

Suisun Marsh Facilities 2 2 34

Western Delta Overland Water Facilities 1 1 12

South of Delta

Los Vaqueros Reservoir 40 25 65 975

Los Banos Grandes Reservoir 5 (85) (20) (105) —
Mid-Valley Canal 280 -285^ -5 -80
Ground Water Storage:

White Wolf 57 -1 56 784

Kern River Fan 23 -1 22 308

San Fernando Valley 10 —6 4 56

Chino 83 -5 78 1,092

Waste Water Reclamation (local) 103 -156 -53 -1,325

Water Conservation (local) ' -2,275 -2,275 -56,875

TOTAL 572 -2.633 -2.061 -53,781
' Consists of electrical energy quantities used ( + ) or produced {-) m the operation of the components
^Consists of all energy quantities, not necessarily electrical, used ( + ) or produced ( — ) outside of the operation of the component, but caused by such operation.

'Assumes no power plant

• Colusa Reservoir is considered as an alternative to Glenn or a possible water supply after the year 2000 Energy quantities, therefore, are shown in parentheses and are not included

in the total

• Los Banos Grandes Resen/oir is considered as an alternative to Los Vaqueros Reservoir or as a possible water supply after the year 2000 Energy quantities, therefore, are shown m
parentheses and are not included in the total.

•Assumes Mid-Valley Canal would primarily be used for reducing existing ground water overdraft
' Includes reduced pumping, hot water heating, and water treatment

NOTE Incremental energy quantities less than 5 million Kwh are shown as zero

TABLE 33

ASSUMED SHARING OF CONSTRUCTION AND OPERATION RESPONSIBILITIES
(percent)

Assumed Sharing, in Percent

Federal State

Components (CVP) (SWP) Local Total

North of Delta

Cottonwood Creek Project No Direct Requirements
Glenn Reservoir-River Diversion 50 50 100

Within Delta

Peripheral Canal 50 50 100

South Delta Water Quality Improvement Facilities 50 50 100

Relocation of Contra Costa Canal Intake No Direct Incremental Requirements

Suisun Marsh Facilities No Direct Incremental Requirements

Western Delta Overland Water Facilities 50 50 100

South of Delta

San Joaquin Ground Water Storage 100 100

Southern California Ground Water Storage 100 100

Los Vaqueros Reservoir 75 25 100

Waste Water Reclamation 100 100

Water Conservation 100 100

Mid-Valley Canal 100 100
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TABLE 34

PROJECTIONS OF DIRECT ENERGY REOUIREMENTS
FOR THE STATE WATER PROJECT

(Electrical Pumping Energy)

V . .-
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PERIPHERAL CANAL
STAGE 1

EVALUATE FISH SCREEN

STAGE 2

STAGE 3

OTHER DELTA FACILITIES

SUISUN MARSH PROTECTION FAC

SOUTH DELTA WQ IMPROVEMENT FAC

RELOCATE CC CANAL INTAKE

WESTERN DELTA OVERLAND FAC

MID VALLEY CANAL

LOS VAQUEROS RESERVOIR

SAN JOAQUIN VALLEY - SOUTHERN
CALIFORNIA GROUND WATER

EAST BRANCH ENLARGEMENT

COTTONWOOD CREEK PROJECT

GLENN RESERVOIR -RIVER DIVERSION

WASTE WATER RECLAMATION

WATER TRANSPORTATION FACILITIES
TO BAY-DELTA COUNTIES

(PLANNING UNDERWAY - CONSTRUCTION
NOT YET SCHEDULED)

(NOT YET DEFINED)

J I I L. I I I I J I 1 l_

Figure 46. Schedule for selected facilities

Implementing the Program ^
Implementation of the program will require the co-

operative effort of local. State, and federal agencies.

In some cases, additional State and federal legisla-

tion is needed or would simplify the implementation

process.

Staging and Sequencing the Program

Staging of the facilities should add increments of

new yield in time to meet the targeted demand curve

set forth in Chapter IV. Delta water transfer facilities.

Delta protection facilities, water conservation, and
ground water storage portions of the program
should be implemented early. Surface water storage

facilities and waste water reclamation plans will re-

quire more in-depth study, and would come on line

later in the program. Contingent upon certain con-

tractual or legislative action, the tentative schedule
and sequencing of facilities that would meet the pro-

jected demand schedule is shown in Figure 46.

DWR has prepared a workload report for imple-

menting the program on three alternative assump-
tions. One assumption is that DWR would do all the

work, and the other two assume that the Federal

Government would undertake various amounts of

the work. This report encompasses completion of

EIRson Delta facilities; feasibility reports and EIRs on

water supply components; and design, right-of-way.

and construction work for all facilities.

Federal Legislation

Both the SWP and the federal CVP supply water

to, and export water from, the Delta, and it is physi-
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cally impossible to separate their operation or opera-

tional effects. Thus Delta protection can only be
achieved through both State and federal participa-

tion. State law already provides a degree of protec-

tion for the Delta, but, until the recent Suprenne

Court decision ', the protection provided by federal

law was in dispute.

An important element for guaranteeing Delta pro-

tection IS congressional legislation, or other federal

agreements, authorizing and obligating federal par-

ticipation in Delta facilities and protective measures.

Such measures need to include; meeting identical

water quality standards: ' execution of contracts

with willing Delta agricultural, municipal, and indus-

trial water users; protection and restoration of fish

and wildlife in the Delta; coordinated operation of

the CVP and SWP; participation in construction of

the facilities for maintaining the productivity of Sui-

sun Marsh; construction of local water supply and
water quality improvement facilities in the Delta; and
coordinated operation and cost sharing of the Pe-

ripheral Canal with the State.

Early in 1977 DWR, in cooperation with the State

Water Resources Control Board, began developing

draft federal legislation to provide the necessary Del-

ta guarantees. The purpose was to obtain broad pub-

lic and legislative review and comment as a

constructive step in bringing the people of this State

together—North, Delta, Central Valley, and South.

Subsequently, DWR worked with a large group
representing a variety of interests to redraft and
modify the proposed legislation to reach a compro-
mise program that would be implementable. In work-

ing with the federal agencies, however, it was
indicated that DWR would have to get a broad con-

sensus of the State before Congress would entertain

the proposed legislation. So efforts were temporarily

suspended to work toward that consensus.

State Legislation

Also early m 1977, DWR began drafting State legis-

lation to complement existing State law to (1) ex-

tend the life of the Delta water agencies; (2) provide

additional time for obtaining contracts with the State

and Federal Governments for water quality control;

(3) clarify and declare the existing authority of DWR
to release stored water for meeting water quality

criteria in the Delta; (4) authorize the Secretary of

the Resources Agency to participate in, and adminis-

ter, project land and water areas for recreation and
fish and wildlife enhancement in the Mid-Valley Ca-

nal area; and (5) propose additional facilities such as

Los Vaqueros Reservoir, Los Banos Reservoir,

ground water storage projects south of the Delta,

waste water reclamation, water conservation pro-

grams, relocation of the Contra Costa Canal Intake,

^CthlormtM (y5-USLW 4997 (July 3 19781

In view of the cited Supreme Court decision, federal legislation may not be needed for

CVP compliance with identical water quality conditions

the South Delta Water Quality Improvement Facili-

ties, and the Suisun Marsh Protection Facilities.

At about the same time Senator Ruben Ayala,

Chairman of the Senate Agricultural and Water Re-
sources Committee, introduced Senate Bill 346 pri-

marily to sponsor construction of the Peripheral
Canal. The Department of Water Resources' plan

was incorporated in Senate Bill 346 in early June
1977, after a coalition of water, environmental, labor,

farming, and other groups, brought together by Gov-
ernor Edmund G. Brown Jr.. agreed on a number of

amendments. One of the main purposes was to unite

Californians in support of a compromise plan to meet
the needs of many diverse interests and to serve as
a basis to draft complementary federal legislation.

The full text of Senate Bill 346 and the report of the
Legislative Committee on Conference are included
in Appendix A of this bulletin.

Senate Bill 346 adds alt the facilities and actions of

the DWR program to the State Water Project and
spells out the legislative intent regarding the need for

them. It specifies certain federal actions that are

needed as preconditions to building the Peripheral

Canal and the Mid-Valley Canal. The Bureau of Recla-

mation must be authorized to enter into a coordinat-

ed operation agreement with the Department of

Water Resources and to share in the cost of the

Peripheral Canal and other joint-use facilities. The
Federal Government will also have to agree to oper-

ate the CVP to meet the same standards for water
quality in the Delta that the SWP is required to meet;

to enter into a Four-Agency Fish and Wildlife Agree-

ment; to contract with the Delta water agencies for

water quality and water supply; and to recognize an

area of origin priority similar to the State law that

would give the Delta priority over exports.

Senate Bill 346 clarifies and restates the existing

authority for DWR to release stored water for Delta

water quality control. It further specifies that the Del-

ta water users are to pay the costs of net benefits

allocated to them and allows DWR to allocate up to

$200 million of nonreimbursable costs for facilities to

provide water for Delta water quality, fish and wild-

life, and recreation to compensate for nonproject

decreases in historical water supply.

Although Senate Bill 346 authorizes the construc-

tion of the Peripheral Canal, DWR does not believe

State legislative authorization for this facility is

necessary. Based on Water Code Section 11260,

which authorizes Sacramento-San Joaquin Delta fea-

tures of the State Central Valley Project, and Water
Code Section 12934(d)(3) (Burns-Porter Act),

which authorizes Delta water transfer facilities as

part of "State Water Facilities", DWR has the author-

ity to construct the Peripheral Canal. The proposed
legislation is an attempt to provide a comprehensive
water management program for the SWP in conjunc-

tion with the CVP and was designed to provide a

unified State position on proposed federal legisla-

tion. Sente Bill 346 includes facilities already author-

117

Antioch-212



ized by former legislation as well as facilities not

previously authorized.

Contracts with Delta Water Users

Senate Bill 346 requires contracts for water quality

and water supply with at least a majority of the eight

Delta and Suisun Marsh agencies, covering at least

two-thirds of the area of Delta and Marsh, a prerequi-

site to construction of the Peripheral and Mid-Valley

Canals. Consequently, DWR has increased the pace

of its negotiations with Delta and Suisun Marsh agen-

cies to accelerate completion of the required agree-

ments. Generally, the schedule calls for completing

cooperative studies with the concerned agencies on

criteria and facilities between mid-1978 and the end

of 1978, completing contracts by early 1979, writing

necessary EIR's/EIS's by the end of 1979 or early

1980, and securing voter approval within the agen-

cies and congressional approval of the contracts by

the end of 1980 or early 1981.

Alternative Methods of Financing and
Constructing Peripheral Canal

It has been suggested that DWR construct and
operate a 5rate-on/y Peripheral Canal as part of the

SWP without federal participation, if such participa-

tion is not achieved within a reasonable period of

time. Advocates of this approach should understand,

however, that the full projected Delta benefits of a

federal-state joint-use Peripheral Canal could not be

achieved. With a State-only Peripheral Canal, the

CVP would continue to transport water through Del-

ta channels. By not isolating CVP exports from Delta

channels, it would be impossible to correct the re-

verse flow conditions in the Delta through releases

from the canal. Thus, considering projected CVP fu-

ture (year 2000) requirements, internal flow patterns

and magnitudes would be similar to conditions in the

mid-1970's (when both the SWP and CVP were
pumping from the south Delta) and damages to the

fishery would continue unabated.

With federal participation, there is an alternative

method for a State financed and constructed Periph-

eral CanalxUaX could guarantee Delta protection. Un-

der this assumption, the State would enter into an

agreement with the Federal Government whereby
the CVP would meet its share of Delta protection and
also agree to repay its share of the Peripheral Canal

through a wheeling charge on CVP water trans-

ported through the State canal. Such an agreement
should be more easily achieved as a result of the

recent Supreme Court decision,' which held that the

Bureau must comply with conditions in the State wa-
ter rights permits that are not in conflict with con-

gressional directives authorizing federal projects.

The State would then sell revenue bonds to help

finance construction of the canal, and the Federal

' Cehlornia \ii US—USiW 4997 (July 3. 19781

Government would make payments to the State suf-

ficient to cover bond service for the federal share of

project costs. Assuming a 50-year bond issue, inter-

est rates at 7 percent, and a federal share of approxi-

mately 50 percent, the annual bond service would be
approximately S42 million per year. This would be
equivalent to a S10 to $12 per acre-foot charge on
CVP water conveyed through the canal depending
on when and if the Mid-Valley Canal becomes opera-

tional. The federal share of the operation, mainte-

nance, power, and replacement costs would add
another $1.3 million per year, which would be equiva-

lent to an additional 30(? per acre-foot based on 1977

dollars.

The Assistant Regional Solicitor, Sacramento Re-

gion, issued an opinion ' that the Secretary of the

Interior has the implied authority under two Congres-
sional acts^ to enter into a contract for wheeling

federal water through a State-financed facility such

as the Peripheral Canal where appropriate to achieve

the purposes of CVP and where compensation
would be paid in cash. He further concluded that any

such contract would require a provision that its per-

formance is conditioned upon Congressional appro-

priations.

The principal advantage of this approach would be

that the Federal Government would not have to put

up large capital expenditures initially to finance the

CVP share. There is an immense competition for fed-

eral dollars for water projects. Nationally, there are

over 800 federal water projects authorized, but not

yet started, totaling an estimated cost backlog of $34

billion. Further, the President's budget for 1978-79

has no new starts for USBR construction. Presuma-

bly, agreement and authorization for federal partici-

pation would be easier without the large initial

capital outlay of federal dollars.

Project Order for Peripheral Canal

The 1959 Burns-Porter Act includes a Delta water

transfer facility as part of the SWP. In 1966, DWR
Director William E. Warne issued Project Order No.

12 to describe this feature in more detail as the Pe-

ripheral Canal.

As a result of this review of alternatives, DWR
again concluded that the Peripheral Canal is the

most appropriate Delta water transfer facility and
that the Project Order should be amended to reflect

proposed changes in staging and conditions for con-

struction evolving from the review.

Future Decisions

Facilities included in the Department of Water Re-

sources' program are planned to meet the needs of

the Delta and fulfill existing and contemplated con-

' Memorandum from Assistant Regional Solicitor to Regional Director. Bureau of Recla-

mation, Attention MP-700. Subject "Authority of the Secretary of the Interior to

Enter into Wheeling Contracts' with the State ol California". June 19. 1975

'Act of August 26. 1937 (50 Stat 844) reauthorizing the Central Valley Project and

Reclamation Act ol 1939 (53 Stat 1196). 43 U S C Sec 387. et seq
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tracts of the SWP and the CVP south and west of the

Delta through the year 2000. This includes reducing
the long-standing 1.9-cubic-kilometre (1 5-million

acre-foot) ground water overdraft in the San Joaquin
Valley by over 0.6 cubic kilometres (0.5 nnillion acre-

feet) per year via the Mid-Valley Canal. Consequent-
ly, there remains a need to provide water for con-
tracted supplies beyond the year 2000 and to reduce
or eliminate remaining gound water overdraft.

Water requirements under SWP contracts and
CVP contracts (or anticipated contracts) in areas
receiving a portion of their supply from the Delta will

increase to about 10.7 cubic kilometres (8.7 million

acre-feet) per year sometime after the year 2000.

This IS 1.2 cubic kilometres (1.0 million acre-feet)

more than the estimated year 2000 requirement. Ta-

ble 29 shows that the estimated firm yield from Delta

export in the year 2000. with implementation of facili-

ties included in this program, will be 10.1 cubic ki-

lometres (8.2 million acre-feet) per year. There is an
extra supply for contingencies or demands beyond
the year 2000 of only 0.6 cubic kilometres (0.5 million

acre-feet). Adding in the remaining 1.2 cubic ki-

lometres (1.0 million acre-feet) of San Joaquin Valley

ground water overdraft shows that DWR will have to

plan for the development of about 1.9 cubic ki-

lometres (1.5 million acre-feet) per year. Some addi-

tional firm water could be developed from Central

Valley water supplies, but not enough for both
project new demands and ground water overdraft.

On the other hand, it must be recognized that past

attempts to solve the ground water overdraft prob-

lem solely by importing new supplies have had only

mixed success. While ground water levels in the San
Luis service area were largely stabilized when water
was imported, ground water levels in Kern County
continued to decline (although at a slower rate) af-

ter over 1.2 cubic kilometres (1 million acre-feet) per
year of imported water was added to the local sup-
ply. The solution to the problem must include con-
trolled development of new land.

Senate Bill 346 would direct the Department of

Water Resources m cooperation with other agencies
to undertake a comprehensive study of San Joaquin
Valley ground water overdraft problems and to pro-

pose solutions The study would address the subjects

of economics, drainage, water quality, ground water
levels, energy requirements, costs, and improved wa-

ter efficiency and management. Findings from the

study would be submitted to the Legislature on or

before December 31. 1981. DWR began this study
during the 1977-78 fiscal year as part of ongoing plan-

ning studies.

In October of 1977, Governor Edmund G. Brown Jr.

issued an executive order creating a new Office of

Water Recycling and setting a State goal to supply
an additional 490 cubic hectometres (400.000 acre-

feet) of reclaimed water by 1982 to be increased to

990 cubic hectometres (800.000 acre-feet) by the
year 2000. This is substantially more than the waste
water reclamation planned under this program and
constitutes an additional source of water which, in

effect, would go to meet the needs beyond the year

2000. Also. DWR Bulletin 198 points out additional

opportunities to conserve water statewide, beyond
levels contemplated in this bulletin.

Because of the magnitude and complexity of the
existing program and future programs, sufficient

flexibility must be maintained to make adjustments
as progress is made toward implementation of the

plan. Such adjustments could take the form of chang-
ing the staging or sequencing of planned facilities or

substituting other actions to push recommended ac-

tions further into the future.

9—77736 119

Antioch-212



Antioch-212



APPENDIX A
STATE SENATE BILL 346

AND RELATED ITEMS

Antioch-212



APPENDIX A CONTENTS

A- 1 Senate Bill 346 as amended September 8, 1977.

A- 9 Majority report of Committee on Conference.

A-12 Senate Minority Report on SB 346 (Senator John A. Nejedly).

A-13 Assembly Minority Report on SB 346 (Assemblyman Gordon Duffy).

A-14 Correspondence with Legislature on SB 346.

A-72 Principal objections to SB 346 and DWR responses.

Antioch-212



AMKNDKD IN ASSEMBLY SEPTEMBER 8. 19T7

AMENDED IN ASSEMBLY SEPTEMBER 1. 1977

AMENDED IN ASSEMBLY AUGUST 26. IST/

AMENDED IN ASSEMBLY AUGUST 10. 1977

AMENDED IN SENATE JUNE 22. 1977

AMENDED IN SENATE MAY 23. 1977

AMENDED IN SENATE MAY 11. 1977

AMENDED IN SENATE APRIL 25. 1977

SENATE BILL No. 346

Introduc«d by Senator Ay«U
(Pnncipjd coauthor Assembtymtm GuaJco)

Coauthors: Senators Cusanovich, Johnson, Nimmo, Presley,

and Stull; Assemblymen Antonovich. Dannemeyer. Ellis,

Kdptioff. McAlistcr. and Robinson)

February 18, 1977

An act to amend Sections 5093.54 and 6217 of. and to add
Section 5095 to. the Public Resources Code, to amend Sections

8457. 1 1460. and 1 1915 of. to add Sections U 108, 1 1 109. 1 1456.

11457. and 11915.2 to. to add Article 9.4 (conunencing with

Section 1 1255) to Chapter 2 of Part 3 of, and to add Part 8.5

(commencuig with Section 12974) to. Division 6 of. and to add
Chapter 2 ( commencing with Section 20200) to Division 10 of,

the Water Code, to amend Section 8 1 of the Central Delta

Water Agency Act (Chapter 1133 of the Statutes of 1973). to

amend Section 8.1 of the North Delta Water Agency Act

(Chapter 283 of the Statutes of 1973). and to amend Section

81 of the South Delta Water Agency Act (Chapter 1089 of the

Statutes of 1973) . relating to water, and making an
appropriation therefor.

SB 346 — 2—

LCCISLATTVE COUNSEL'S DtCCTT

SB 346. u amended. Ayala Water facilities.

(1) Existing law provides for the design, construction, op-

eration, and maintenance of specified water development
facilities by the state Such facilities indude, among others,

the facilities specified or authorized as additional facilities in

the state Central Valley Project, and specified facilities in the

Sacramento-San Joaquin Delta including facilities for transfer

of water across the delta, flood and salinity contiol and related

functions

"niis bill would designate as additional facilities of the Cen-
tral Valley Project, subject to specified conditions, a specified

peripheral canal to be built in specified stages, the Los Vaque-
ros Unit as described, specified south delta water quality im-

provement facilities. Suisun Marsh interim and permanent
protection faciUties as specified, facilities to provide for trans-

portation of water to temuni to serve the Counties of San
Francisco, San Mateo, and San Joaquin and specified facilities

to provide for the transportation of a supplemental water

supply to areas in Alameda and Contra Costa Counties, speci-

fied facilities for utilizing ground water storage space, the

Glenn Reservoir River Diversion Unit as specified, the Colusa
Reservoir-River Diversion Unit as specified, the Los Banos
Grandes Reservoir as specified, waste water reclamation
facilities as specified, water conservation programs as speci-

fied, the Cottonwood Creek Project as specified, the Mid-
Valley Canal as specified, and the Western Delta Overland
Water Facilities, as specified.

The bill would declare the legislative intent of the provi-

sions of the bill.

The bill would provide that construction of the peripheral

canal or the Mid-Valley Canal are conditioned upon enact-

ment of federal legislation and the Secretary of the Interior

entering into a contract with the department pursuant to

such legislation which requires operation of theFfederal Cen-
tral Valley Project in coordination with the State Water Re-

sources Development System, as specified, and in conformity
with a permanent agreement between the United States and
the state for the protection and enhancement of fish and
wildlife, and upon specified agreements having been entered

_3— SB 346 SB 346 — 4-

with a majority of specified public agencies which represent

at least % of the land area in the specified agencies within the

delta and Suisun Marsh, and for federal participation in the

costs and benefits of the peripheral canal, and upon enact-

ment of federal legislation that includes specified principles

relating to the protection of the watershed in which water

originates, and unless such actions are accomplished by De-
cember 31. 1990. the si>ecified peripheral canal and Mid-Val-

ley Canal authorizations would become inoperative

The bill wOuid provide that construction of the Los Vaque-

ros Unit, the Los Banos Grandes Reservoir, the Glenn Reser-

voir River Diversion Unit, and the Colusa Reservoir-River

Diversion Unit are conditioned upon completion of specified

favorable feasibility reports

The bill would provide for a study of ground water over-

draft problems as specified, and proposed solutions in the San

Joaquin Valley and would require a report, as specified, to the

Governor and the Legislature on or before January 1. 1961.

The bill would also provide for a 5-year investigation of

agricultural water uses, as specified, and require reports to the

Legislature annually

The bill would require the department to develop solutions

for seepage and erosion problems along the Sacramento Fiver

and to report thereon to the Legislature not later than De-
cember 31. 1981

The bill would provide a loan program for agricultural wa-

ter conservation, as specified, and appropriate $90,000,000

from the General Fund to the loan fund, established by the

bill, for such purposes

(2) Under existing federal law, before federal authoriza-

tion of a project and if nonfederal public bodies indicate their

intent in writing to administer project land and water areas

for recreation and fish and wildlife enhancement, as specified,

and to bear not less than one-half the separable costs of the

project allocated to such purposes and all of the costs of opera-

tion, maintenance, and replacement, the federal project may
take uito account such benefits in determining the economic
benefits of the project, allocate such costs as specified and
provide that not over one-half of such separable costs and all

joint costs of the project allocated to such enhancement pur-

poses shall be borne by the United States and be nonreimburs-
able.

The bill would authorize the Secretary of the Resources

Agency to make such indication in writing for the project land

and water areas of the proposed Mid-Valley Canal-

(3) Under existing law, certain revenues, moneys, and re-

mittances received by the State Lands Commission and the

Long Beach oil and dry gas revenues are allocated to various

funds and agencies in accordance with an order of allocation

of specified amounts, of which, the amount of $5,000,000 i-;

allocated to the Central Valley Water Project Construction

Fund, and $25,000,000 is allocated to the California Water
Fund. The final depository of such revenues is the Capital

Outlay Fund for Public Higher Education.

This bill would change the allocation of such funds by al

locating to the Department of Water Resources a total of

W.OOO.OOO $30,000,000 for allocation to the Centi-al Valley

Project Construction Fund, the California Water Fund, and to

the department for specified study projects, in amounts as

specified in the bill

(4) Existing law prohibits the Department of Water Re
sources from depriving a watershed or area wherein water

originates, as specified, the prior right to the water required

therein, as specified

This bill would require the department to make releases of

stored water for beneficial uses downstream within the water-

shed in which the water originates and the delta, the Suisun

Marsh, and the San Francisco Bay System westerly of the

delta, to the extent that water quality control plans and the

conditions in permits to appropriate water require such re-

leases for specified purposes The bill would declare that such

provision is declaratory of and does not constitute a change in

existing law

The bill would also prohibit the export of water from the

delta unless the remaining water is of sufficient quantity and
quality reasonably required to satisfy the needs in the delta

and Suisun Marsh as specified, and would declare that such

provision is declaratory of and does not constitute a change m
existing law

(5) The bill would require the costs of benefits in tha delta

A-1

Antioch-212



— 5— SB 346

as a result of a project operation, in excess of any detriments
caused by the project, to be repaid, to the extent properly
allocable, to the department by the beneficiaries and not by
the contractors of the project.

(6) Existing law provides for the Central Delta Water
Agency, the North Delta Water Agency, and the South Delta
Water Agency of specified powers, including the authority to

enter specified contracts with the United States and the State
of California Existing law also provides for the terminabon of
such agencies unless such contracts are executed by specified
dates.

The bill would extend such dates for execution of such con-
tracts to December 31. 1980

(7) The bill would require specified contracts with the Bu-
reau of Beoroahon Reclamation involving water from the Fed-
eral Central Valley Project to be submitted to the State
Treasurer, as specified, prior to execution.

(8) Existing law limits state expenditures for maintenance
of vegetation on levees to $200,000 per year

This bill would increase such limit to $400,000 per year.

(9) Existing taw designates certain rivers or segments of
rivers as part of the California Wild and Scenic Rivers System,
and requires a specified report on the need for water supply
and flood control projects on the Eel River and its tributaries

after December 20, 1984.

This bill would change such report date to on or before
January 1, 1980

(10) The bill would also incorporate the definition of the
Suisun Marsh as proposed by AB 1717, should that bill be
chaptered.

Vote: % Appropriation: yes. Fiscal committee: yes. Stale-

mandated local program: no.

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

1 SECTION 1. Section 5093.54 of the Public Resources
2 Code is amended to read-

3 5093.54. The following rivers are designated as

4 components of the system:

5 (a) Klamath River. The main stem from 100 yards

SB 346 — fi—
1 below Iron Gate Dam to the Pacific Ocean; the Scott

2 River from the mouth of Shackleford Creek west of Fort
3 Jones to the river mouth near Hamburg; the Salmon
4 River from Cecilville Bridge to the river mouth near
5 Somesbar; the North Fork of the Salmon River from the
6 intersection of the river with the south boundary of the
7 Marble Mountam Wilderness Area to the river mouth;
8 Wooley Creek, from the western boundary of (he Marble
9 Mountain Wilderness Area to its confluence with the
10 Salmon River,

11 (b) Trinity River. The main stem from 100 yards

12 below Lewiston Dam to the river mouth at Weitchpec;
13 the North Fork of the Trinity ft"om the intersection of the
14 river with the southern boundary of the Salmon-Trinity
15 Primitive Area downstream to the river mouth at Helena;
16 New River from the intersection of the river with the
17 southern boundary of the Salmon-Trinity Primitive Area
18 downstream to the river mouth near Burnt Ranch; South
19 Fork of the Trinity from the junction of the river with
20 State Highway 36 to the river mouth near Salver

21 (c) Smith River and all its tributaries, from the
22 Oregon-California state boundary to the Pacific Ocean.
23 (d) Eel River. The main stem from 100 yards below
24 Van Arsdale Dam to the Pacific Ocean; the South Fork of

25 the Eel from the mouth of Section Four Creek near
26 Branscomb to the river mouth below Weott; Middle Fork
27 of the Eel from the intersection of the river with the
28 southern boundary of the Middle Eel-YoUa BoUy
29 Wilderness Area to the river mouth at Dos Rios; North
30 Fork of the Eel from the Old Oilman Ranch downstream
31 to the river mouth near Ranisey; Van Duzen River from
32 Dinsmores Bridge downstream to the river mouth near
33 Fortima. It is the intent of the Legislature, with respect

34 to the Eel River and its tributaries, that on or before

35 January 1 , 1980, the Department of Water Resources shall

36 report to the Legislature as to the need for water supply

37 and flood control projects on the Eel River and its

38 tributaries, and the Legislature shall hold public hearings

39 to determine whether legislation should be enacted to

40 delete all or any segment of the river from the system.

— 7- SB346 SB 346 — 8—
1 <e) American River. The North Fork from its source
2 to the Iowa Hill Bridge; the Lower American from
3 Nimbus Dam to its junction with the Sacramento River.
4 (f) Other rivert which qualify for inclusion in the
5 system may be recommended to the Legislature by the
6 secretary.

7 SEC. 1.5. Section 5095 is added to the Publit
8 Resources Code, to read:

9 5095. The Secretary of the Resources Agency is

10 authorized to indicate in writing the state's intent to
11 agree to administer any federal multiple-purpose water
12 project land and water areas of the proposed Mid-Valley
13 Canal Unit of the federal Central Valley Project for
14 recreation and fish and wildlife enhancement as
15 provided in Public Law 89-72.

16 SEC. 2. Section 6217 of the PubUc Rerources Code is

17 amended to read
18 6217. With the exception of revenues derived from
19 state school lands and from sources described in Sections
20 6217.6, 6301 .5, 6301 .6, 6855. and 8551 to 8558. inclusive, and
21 Section 6406 (insofar as the proceeds are from property
22 which has been distributed or escheated to the state in
23 connection with unclaimed estates of deceased persoiu)

,

24 the commission shall deposit in the State Treacury all

25 revenues, moneys, and remittances received by it under
26 this division, and under Chapter 138 of the Statutes of
27 1964, Fint Elxtraordinary Session, and fuch sums shall be
28 applied to the following obligations in the following
29 order:

30 (a) To the General Fund such revenue as necessary to
31 provide in any fbcal year for the following:
32 (1) Paymentof refunds, authorized by the conunission
33 and approved by the Sute Board of Contrxil. out of
34 appropriations made for that purpoae by the Le^slature.
35 (2) Payment of expenditures of the commiarion as
36 provided In the annual Budget Act approved by the
37 Legislature.

38 (3) Payments to cities and counties of the amounts
39 specified In Section 6817 for the purposes spectfted in that
4i section, and the revenues so deposited are approprialisd

1 for such purpose.

2 (4) Payments to cities and counties of the amounts
3 agreed to pursuant to the provisions of Section 6875.

4 (b) To the Department of Water Resources each fiscal

5 year, commencing with the fiscal year 19T7-78 and

8 thereafter the amount of thirty milbon dollars

9 ($30,000,000). to be allocated as follows:

10 (U To the Central Valley Water Project Construction

11 Fund in such amount as is required to repay the

12 nonreimbursable costs of the State Water Resources

13 Development System as specified in Sections 11915 and
14 11915^.

15 (2) To the Department of Water Resources the

16 amount of seven hundred fifty thousand dollars

17 ($750,000) each fiscal year beginning with the fiscal year

l^ 1977-1978 and ending with the fiscal year 1982-1983.

19 inclusive, for the purpose of conducting the

20 comprehensive agricultural conservation and
21 management program pursuant to Section 11258.5 of the

22 Water Code.
23 (3) To the Department of Water Resources the

24 amount of two hundred thousand dollars ($200,000) each

25 fiscal year for the purposes of Part 9 (commencmg with

26 Section 12980) of Division 6 of the Water Code
27 (4) To the California Water Fund the balance of such

28 amount.
29 The Department of Water Resources shall repwrt to the

30 Legislature at the beginning of the 1989-1990 Regular

31 Session the details of the allocation of the funos to that

32 date and the need for fiinds during the next 10-year

33 period.

34 Funds allocated pursuant to this subdivision to the

35 California Water Fund after July 1. 1978, which are

36 subsequently loaned from, and reimbursable to, tbe

37 California Water Fund are conditioruJ upon repayment

38 to the California Water Fund with interest thereon at a

39 rate which shall be the weighted average of the mterest

40 rates paid by the state on bonds issued to construct

A-2
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1 fiftcilities of the Sute Water Rnourcrs Ocrvelopnicnl

2 Systrm. eicepi that the Drpartmonl of Watrr Resources
.\ shall utilize necessary interest collected to pay- the ftale

4 portion of the pnnci|.'«l and interest charges resultutg

5 from Davis-Crunsky i^ranls and loaru as authorized in

6 Section 12938 of the Water Code
7 ic) To the Resources Agency the amount of five

a hundred thousand dollars { tSOO.OOO) for each of the fiscal

9 Y^*n 1974-75. iy75-76. 1976-77. 19T7-78, and 1978-79. for

10 distnbution for public and private higher educabon for

11 use as up to two-thirds of the local matching share for

12 protects under the National Sea Grant College and
13 Program Act of 1966 (PL 89-6SS) approved, upon the

14 recommendation of the advisory panel appointed
15 pursuant to this subdivision, by the Secretary of the

16 Resources Agency oV his designee During the fiscal year

17 1978-79, the Legislature shall consider recommendations
18 from the Secretary of th-' Rt'suurces Agency and other

19 interested parties on the benefits to the people of

2D California denved from this program and shall determine
21 whether or not to continue similar appropnatioru for

22 subsequent fiscal years

23 The Secretary of.the Resources Agency shall appomt an

2A ad\-isory panel, which shall do ail of the foUowuig

Hi 1 1 ) Identify stale needs which might be met through

26 sea grant research projects, mcludmg. but not Urmted to,

27 such fields as living marine resources, aquaculture, ocean
28 engineering, manne mmerals. public recreation, coastal

29 physical processes and coastal and ocean resources

30 planning and management, and marme data acquisibon

31 and dissemmation.

32 t2'\ Review all applications for funding under this

33 suhdivtsjon and make recommendations based upon the

34 pnoribes it establishes.

35 (3) Periodically review progress on sea grant research

36 projects subsequent to their approval and funding under

37 this subdivision.

38 (4) Make recommendations to the Secretary of the

39 Resources Agency with respect to the implementation of

40 this subdivision.
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commission and approved by the State Board of Control

shall be filed with the State Controller and the Controller

shall draw his warrant against the General Fund in

payment of such refund from any appropriation made for

that purpose.
All references in any law to Section 6S16 shall be

deemed to refer to thu section

SEC 11 Section 8457 of the Water Code IS amended
to read-

8457 State expenditures for the purposes of this

chapter shall not exceed the amount of four hundred
thousand dollars ($400,000) per year

SEC 2 2 Section 11106 is added to the Water Code,
to read

11108 "Delta" means the Sacramento-San Joaquin
Delu as described m Section 12220

SEC Z3- Section 11109 is added to the Water Code,
to read:

11109. "Suisun Marsh" means the area defined in

Section 1864 of the Fish and Game Code,
SEC 2 4 Section 11109 is added to the Water Code,

to read^

11109 "Suisun Marsh" mearu the area defined in

Section 29101 of the Pubbc Resources Code
SEC 3 Article 9 4 (commencing with Section 11255)

26 u added to Chapter 2 of Part 3 of Division 6 of the Water
Code, to read:

Article 9 4 Additional Facilities and Progranu

11255 In enacting this article, it is the intent of the

Legislature to provide the following

(a) To tncreaie th« water supply of the State Water
Reaources Development System in order to assut m
meetiDg proieetrd water demands under existing water

contracts

ibi To establish the policy of partially nweting the

of the Sute Water Re**urces Devetepmant
t«r imiwi > ttoo and

'(Tim E>e9vtneat of Watar

27

28
29
X
31

32

33

34
35

36

37

36

36
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1 Thr members of such advisory panel shall serve at the
2 pleasure of the Secretary of the Resources Agency The
3 advisory panel shall consist of 10 members composed of
4 the fbUowing peraons:

5 i I ) A rgprescnUtive of the Department of Navigation
6 and Ocean Development
7 (2) A representative of the Department of
8 Conservation

9 (3) A representative of the Department of Fish and
10 Game
11 (4) The executive director of the California Coastal
12 Zone Conservation Commission or his designee
13 (5) A representabve of the fish industry.
14 (6) A representative of the ocean engineering
15 mdustry
16 (7> A represehUtive of the University of California.
17 (8) A representative of the California State University
18 and Colleges
19 (9) A representative of a private California institution
20 of higher education which is participating in the National
21 Sea Grant Program.
22 (10) A representative of the State Lands Commission
23 The Secrelairy of the Resources Agency shall designate
24 one member of the panel to serve as its chairman Panel
25 members shall serve without compensation
26 The sea grant research projects selected for state

27 support under this subdivision shall have a clearly

28 deifined benefit to the people of the Sute of California

29 Nothing in this subdivision shall be construed to preclude
30 the application for funding of any project which would be
31 eligible for funding under the terms of the National Sea
32 Grant College and Program Act of 1966
33 (d) To the Capital Ouday Fund for public higher
34 education, the balance of all revenue in excess of that
35 dntrlboted under subdivisions (a), (b). and (c) of this

36 section.

37 The comxaianon may, with the approval of the State
38 Board of Control, authorize the refund of moneys
39 received or collected by it illegally or by mistake,
40 inadwTtence. or error. Claims authorized by the

SB 346 12-

1 studies leading to this article are based upon a projection
2 of waste water reclamation and conservation potential in

3 urban areas of 700.000 acre-feet per year )

4 (c) To establish the F>obcy of partially meeting the
5 water needs of the Stale Water Resources Development
6 System by storing water underground dunng wet years
7 for withdrawal in dry years (The Department of Water
8 Resources studies leading to this article include an armual
9 yield of 400.000 acre-feet from such an underground
10 storage program south of the delta >

11 (d) To establish the policy of partially meeting the
12 water needs of the Stale Water Resources Development
13 System through the utibzation of ofFstream reser\*oir sites

14 which would primarily be filled with water by diversion

15 from rivers rather than utilizing reser\oir sites located on
16 rivers.

17 (e) To provide ^cUities to mitigate damages and. to

18 the extent feasible, to enhance the productivity of the
19 Suisun Marsh. California's largest brackish marsh, which
20 is utilized by a substantial percentage of waterfowl in the
21 Pacific Flyway
22 (D To provide for payment from tidelands and
23 submerged land revenues and state general funds for

24 environmental and recreation benefits in the delta and
25 the Suisun Marsh
26 (g) To permit the state to enter mto agreements with
27 the federsil government for the joint construction and
28 operation of water facilities as M/td when needed by the

29 State Water Resources Development System and as

30 deteiTnined by Congress to be needed by the Federal
31 Central Valley Project, which facilities can best be
32 utilized as joint-use facilities because of the mutual
33 advantages ofjoint financing, coordinated operation, and
34 ecoootniea of scale

35 1 1259J It u the further intent of the Legulature
36 (a) To request Congress to authonre the Secretary of

37 tbe Lntertor to anter into an i^^ement with the Sute of

38 Calrforma coooOT-nmg the Faderal Central Vallev Profed
Jt aad iAm State Water Resources Development Svstem to

4B {\\ R«}iitf« eoordiaated spoatiii of the two water
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1 projects

2 (2) Require the projects to comply with identical

3 water quality standards in the Sacramento-San Joaquin

4 Delia, the Suisun Marsh and the San Francisco Bay
5 westerly of the delta, in order to protect existing water
6 rights, anadromous Bsh, environment, and to maintam
7 the biological environment of the bay.

8 ib) To request Congress to authorize an agreement
9 between the Secretary of the Interior and the state

10 regarding the construction and operation of the

1 \ Peripheral Canal, a facibty which has been determined
12 after many years of studies to be the facility which will

13 best protect delta fisheries and the delta environment.
14 and which will best provide adequate water quahty and
15 supply in the delta and at the export pumps of the

16 Federal Central Valley Project and the State Water
17 Resources Development System,
18 (c) To request the Congress to authorize the

19 eomtwKtwm ef o^tcr water feeiliteea Hee<k>dm Califofma
20 timely construction of water facilities, including Central
21 Valley Water Project facilities, needed to meet increasing

22 water demands in California for municipal, industrial,

23 agricultural, and enviromre^lai puryosca purposes,

24 including facilities v/hich may be constructed and
25 operated as joint facilities with the state.

26 11256. The project includes the units authorized in

27 this section, subject to the conditions specified in Sections

28 11257. 11257.1. and 11257.2, and in compliance with the
29 California Environmental Quality Act (commencing
30 with Section 21000 of the Pubbc Resources Code) and
31 which may be constructed, operated, and financed as

32 joint-use facilities with the United States:

33 (a) A peripheral canal, which shall be designed,
34 constructed, and operated to meet the provisions of this

35 part in the most effective manner, consisting of pumping
36 plants, intake structures, siphons, fish screens, relocation

37 of the intake of the Contra Costa Canal to divert water
38 from the state water facilities, and 43 miles of canal

39 around the eastern rim of the delta, which shall be
40 constructed in three stages, with the work on the first and

— 15— SB 346

1 mainteruince or operation of the following facilities:

2 (1) interim Suisun Marsh protection features, which
3 the department shall make every reasonable effort to
4 complete no later than July 1, 1979, consisting of the
5 following:

6 (A) Water control and management facilities required
7 for the following purposes:

8 (i) To debver water from Montezuma Slough taken
9 from a point southeast of Meins Landing onto those
10 managed wetland areas, located on Grizzly, Simmons.
11 Wheeler, Dutton, Van Sickle, and Hammond Islands,
12 presendy flooded with water from Honker, Suisun. and
13 Grizzly Bays.

14 (ii) To deliver water from Spoonbill Creek onto
15 Chipps Island

16 (iii) To drain soil water from these areas into Honker,
17 Grizzly, or Suisun Bays or the Sacramento River.
18 (B) Water contiol facilities required to deliver water
19 from Goodyear Slough onto all adjacent managed
20 wetland areas and drain soil water from these areas into
21 Grizzly and Suisun Bays.

22 ' {2) Permanent Suisun Marsh protection facilities as
23 determined by a protection plan to be developed by the
24 department, in cooperation with the Suisun Resource
25 Conservation District, prior to January 15, 1979. The
26"* department shall make every reasonable effort to
27- complete the facilities no later than July 1, 1982, but m
28 any event no later than stage one of the facility described
29 iti subdivision (a) of this section.

30 (e) U) Facilities to provide for the transportation of
31 water to termini to serve the Counties of San Joaquin. San
3S Francisco and San Mateo.
3D (2) Facilities to provide for the transportation of a
34 supplemental water supply to areas in Alameda and
35 Contra Costa Counties not served through the Contra
36 Costa Canal or the South Bay Aqueduct, provided that
37 the water to be deUvered shall be water developed by
38 facilities of the Federal Central Valley Project
36 (f) Facilities determined feasible by the department« for utilizing ground water storage space for the purpote
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1 second stages proceeding concurrently Stage one shall

2 consist of construction of the facility from the town of

3 Hood to Shima Tract on the northeast outskirt of

4 Stockton; stage two, preconsobdation from the San
5 Joaquin River to Clifton Court Forebay of the California

6 Aqueduct and relocation of the intake of the Contia
7 Costa Canal; stage three, completion of the facility from
8 Shima Tract to Clifton Court Forebay When stage one is

9 completed, it shall be operated for a period of two years

10 to establish adequate fish screen and operational release

11 criteria, and to evalt ate other aspects of operation

12 Thereafter, stage three shall be constructed when the

13 Director of Water Resources and the Director of Fish and
14 Game both determine from the results of the trial period

15 that the fish screen and operational release criteria will

16 adequately protect hsh populations pursuant to the

17 agreement referred to in subparagraph (B) of paragraph
18 (1) of subdivision (a) of Section 11257.

19 (b) The Los Vaqueros Unit to be located in eastern

20 Contia Costa County about eight miles west of Clifton

21 Court Forebay, consisting of Los Vaqueros Reser\oir,

22 Kellog Reservoir, and associated conveyance facilities,

23 and the necessary channel impruvements, pumping
24 plant, pump generator plant, outlet structures, fish

25 screens, and other appurtenant facilities for the operation

26 of the unit. If this unit is feasible it shall be constructed

27 prior to the Los Banos Grandes Reservoir described in

28 subdivision (j) of this section.

29 (c) South delta water quality improvement facilities.

30 consisting of pumping plants, discharge canals, flow

31 control structures, and channelization of sloughs to

32 provide improved circulation, distiibution, and quality of

33 water in the southeastern delta and to meet the needs of

34 the south delta area, to be completed no later than the

35 facility described m subdivision (a) of this section,

3b (d) As mitigation for the past, present, and future

37 adverse impacts of reduced delta outflows on the fish and
38 \\ ildlife resources of the Suisun Marsh, the department
39 shall construct, maintain and operate or contract with an
40 appropriate local agency for the construction.
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1 of providing yield for the State Water Resources

2 Development System in conjunction with existm.^ and

3 future surface water supplies, by the recharge and

4 extraction of ground water and including the capitalized

5 cost of delivering water for filling or refilling ground

6 water storage space, in one or more of the following

7 locations:

8 ( 1 ) The south San Francisco Bay area in the Counties

9 of Santa Clara and Alameda served by the South Ba>

10 Aqueduct
11 (2) San Joaquin Valley, served by the Califorrua

12 Aqueduct
13 (3) Southern California, served by the Califorrua

14 Aqueduct, including enlargement of the Devil Canvon
15 Power Plant and the Lake Mojave Division {East

16 Branch) from the proposed Cottonwood Power Plant to

17 Silverwood Lake
18 None of the facilities described in this subdivision shall

19 be constructed or operated withm the boundaries of an

20 agency that has contiacted for water from the Stale

21 Water Resources Development System without a

22 contract with such agency

23 The department s/isJI not extiact water from ground
24 water basins in the Sacramento Valley for use in the State

25 Water Besources Development System as an aJte-mative

26 to the construction offacilities authorized in this section

27 (g) Glenn Reservoir River Diversion Unit on the west

28 side of the Sacramento Valley in the vicinity of Stony

29 Creek and Thomas Creek watersheds

30 (h) Colusa Reservoir-River Diversion Unit on the west

31 side of the Sacramento Valley in the western portion of

32 the Counties of Glenn and Colusa This umt may be

33 constructed in stages The Sites Reservoir portion of the

34 unit may be developed at any time hereafter by the

35 fcKleral government as a facJity of the Federal Central

36 Valley Project to serve the Tehama-Colusa Canal and any
37 extension thereof into Yolo and Solano Counties

3S (i) Los Barios Grandes Reservoir, on the west side of

39 the San Joaquin Valley in the vicinity of Los Banos Creek
40 0) Waste water reclamation facilities that provide

A-4

Antioch-212



— IT- SB 346

1 yield for the State Water Resources Development
2 System, provided such Factbbes are economicallv

3 competitive with alternative new water supply sources

4 <k) Water conservation progranu for use within the

5 boundaries of agencies that have contracted for water

6 from the State Water Resources Development System;

7 provided, that the implementation of such programs u
S contingent upon contracts between such agencies and

9 the Department of Water Resources, and provided

10 further, that no expenditure shall be made for urban

11 retrofit water conservabon programs unless the Director

12 of Water Resources determines that the result of the pilot

13 conaervation pro^t) authorized by Chapter 28 of the

14 Sututes of 1977 are favorable

15 (/) The Cottonwood Creek Project to be located in

16 Tehama and Shasta Counbes. consisting of Dutch Gulch
17 Reservoir. Tehama Reservoir, associated conveyance
18 facibbes, and necessary channel improvements, pumping
19 plants, pump generator plants, outlet structures, fish

20 screens, and other appurtenant facilities.

21 (m) The Mid-Valley Canal Unit, which shall be
22 constructed primarily for the purpose of alleviating the

23 ground water overdraft m the canal service area,

24 provided, that the water debvered through its facilibes

25 shall be water developed by facilibes of the federal

26 Central Valley ProKCt
27 (n) Western Delu Overland Water Facilities, to

28 suppiv water to agricultural areas on Sherman Island,

29 jersey Island. Hotchkiss Tract, and adjacent areas.

30 11257 (a) Construcbon of the facibbes described in

31 subdivision (a) or (m) of Section 11256 shall commence
32 only if the following events occur:

33 fU The Congress of the United States enacts

34 legislation and the Secretary of the Interior enters into a

35 contract with the department pursuant to such

36 legislation for the life of the project which requires

37 operation of the Federal Central Valley Project:

38 (A) In full coordination with the Sute Water
3S Resources Development System Such contract shall

40 require the operation of the Federal Central Valley
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1 (C) South Delu Water Agency
8 (D) East Contra Costa Inrigabon District.

3 (E) Byron-Bethany Imgabon District

4 (F) Conba Costa Count> Water Agency.
5 <C) Contra CosU Water Chstrict

6 (H) Suisun Aeaource Conservabon District.

7 (3) The United Sutes agrees to share in the costs and
8 benefib of the facibbes described in subdivision t&) of
9 Section 112S6

10 f4J The Congress of the United States enscts
U legisiattoo thmt indudes the foihwiag pnndpies: The
12 FedenJ Centra/ VdJey Prefect sh^JJ be operated in such
13 a manner as not to depni-e the watershedm which water
14 originates of water of adequate quality and quantity to

15 suppiy the benefiaaJ uses of water in such watershed, or
16 any of its inhabitants or property owners. Water
17 reguirexDents for ail heneSaiaJ uses in the watershed
18 /roaj which the water originates have a priority over
19 diveniotu for export hxun the watershed and the
20 secretary shall reduce or elmnnate diversions for export
21 from the watershed to the extent necessary to supply
22 those uses, provKied. however, that such pnonty shall not
23 apply to the use of water that would not exist tn the
24 abaeoceofthe project, except as to such water for which
23 payment is made The purpose of this paragraph is to

26 provide area ofongm protecttoa to those areas north of
27 the intakes to the Cahfomia Aqueduct and the
28 DeltaMeodota Canal at Oifioa Court and at the THcy
29 Pumpuig Piant

30 (b) The department shall immediately proceed with
31 acbvibes prerequisite to the construction of the facilibes

32 provided for m mbdivuion (a) of Section 11256 and shall

33 complete the design by December 31. 1960

34 (c) If all requirements of Secbon 11257 have not been
35 fulfUied by December 31, 1980, subdivuioru (a) and (m)
36 of Secbon 1I2S6 and nibdivuions fa) and (b) of this

37 sectKvi shall be moperabve and o( no force and effect on
38 and after that date
39 (d) After December 31. 1980. or such earber time as

40 the cnxiiboDs of this section are satisfied, nothing in thb
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1 Project and the State Water Resources Development
2 System in compliance with identical water quabty

3 standards for the delta and the Suisun Marsh and the San

4 Francisco Bay System westerly of the delu and shall

5 assure that the two projects will be operated to optimize

6 the accomplishment of their purposes, provided, that the

7 department shall not enter into any such contract with

8 the Umted States which enables or requires the

9 department to operate the Sute Water Resources

10 Development System in violation of water quality

11 standards adopted by the Sute Water Resources Control

12 Board, and to the extent approval is required by federal

13 law. approved by the Administrator of the

14 Environmental Protection Agency
15 ( B t In confonnity with a permanent agreement
16 between the United States and the sUte for the

17 protection and enhancement of fish and wildlife which
18 shall have among its objectives-

19 (i) The restoration and maintenance of adult

20 populatioru of Bsh and wildlife at average historical leveb

21 in the delta and the Suisun Marsh and the San Francisco

22 Bay system westerly of the delta, mcluding definmg the

23 manner in which exports shall be bmited to achieve such

24 purposes and.

25 (li) The realization of the potential of the project for

26 increasing *hese resources above the levels in <i). and
27 defining the manner in which exports shall be bmited m
28 order to protect fish and wildlife, consistent with tbe

29 contracts for water debvery and with other purposes of

30 the project

31 (2) The Secretary of the Interior, in cooperation with

32 the sUte and with such ccHigressionaJ approval as may be
33 required, enters mto agreements relating to water
34 quabty and water supply with at least a majority of the

35 foUoM-ing agencies, which majority of such agenoes shall

36 also represent at least two-thirds of the total acreage
37 within the delta and Suisun Marsh located withm such
38 agencies:

39 (A) North DelU Water Agency.
40 (B) Central DelU Water Agency.
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1 section shall impair any authorizatioo given to the

2 department under the California Water Resources

3 Development Bond Act (commencing with Section

4 12930)

5 1 1257. 1 The authorizations of the Los Vaqueros Unit

6 and the Los Banos Crandes Reservoir are conditional

7 upon the completion of engineering, economic,

8 environmental, and financial feasibihty reports found

9 favorable by the Director of Water Resources.

10 Each fuiancial feasibihty report shall contain.

11 <a) An initial allocation of project costs to project

12 purposes

13 (b) The proposed method of financing.

14 (c) An estimate of the method of repayment
15 (d) A designation of the water and power contractors

16 that are proposed to repay the allocated reimbursable

17 water development costs, including interest if any, on

18 upstream storage, conveyance, operations, maintenance.

19 and replaceraent-

20 (e) An estimate of the impact upOTi retail water prices

21 in the various service areas of the project.

22 Upon completion of the engineering, ecooocnic.

23 environmental, and financial reports on a facihty, tbe

24 director shall submit the reports for that faciHty to the

25 Legislature for review at least six months prior to the

26 initiation of construction of the facibty

27 112S7-Z The authorizations of the Clenn Reservoir

28 River Diversion Unit and the Colusa Reservoir-River

29 Diversion Unit are conditional upon the completioo of

30 engineering, economic, environmental, and financial
31 feanbibty reports on the facilities specified in

32 subdivisions (g) and (h) of Secbon 11256

33 Should more feasible offstream storage focibties or

34 combinations thereof be determined by the department

35 to exist en the ea«( side ef «Ke G&a^ ^ange . south of tbe

36 Gty of ReddinK, including combinations or modified

37 versions of the facibties provided for m subdivisioas (g)

38 and <h) of Section 11236. It it the Legislature's intent that

39 they be constructed in lieu of constructing the facibtiei

40 provided for in subdivision (g) of Section 11296 to
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1 maxunum capacity.

2 Upon completion of the engineering, economic,

3 environmental, and financial reports on a facility, the

4 director shall submit reports for that facility to the

5 Legislature for review prior to the initiation of

6 construction of the facility.

7 The initiation of such studies, and the preparation of

8 such reports shall not preclude the staged construction of

9 the Sites Reservoir portion by the federal government as

10 a feature of the federal Central Valley Project to serve

11 the Tehama-Colusa Canal and any extension thereof into

12 Yolo and Solano Counties. The department shall present

13 findings and recommendations to the Legislature on or

14 before January 1, 1980.

15 11257.3. The Environmental Impact Report on the

16 peripheral canal shall include a discussion of the sources

17 of the mineral, nutrient, and biological components of the

18 Sacramento River and shall evaluate the possible impacts

19 to such components resulting from the operation of the

20 proposed peripheral canal.

21 If, the department determines that there will be

22 significant adverse mineral, nutrient, or biological effects

23 caused by the operation of the peripheral canal, the

24 department shall:

25 (a) Evaluate mitigation measures in the

26 Elnvironmental Impact Report.

27 (b) Propose cost allocation principles for the

28 mitigation.

29 (c) Prepare trial cost allocation.

30 To the extent practicable, the department shall

31 mitigate adverse impacts upon mineral, nutrient, or

32 biological effects caused by the operation of the canal.

33 11257.4. The Environmental Impact Report on the

34 peripheral canal shall consider potential seepage

35 resulting from operation of the proposed peripheral

36 canal. If the department determines there will be

37 significant adverse seepage damage caused by the

38 operation of the peripheral canal, the department shall:

30 (a) Evaluate mitigation measures in the

40 Environmental Impact Report.
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1 (b) Mitigate adverse impacts of seepage effects caused

2 by operation of the penpheral canal.

3 11258 The department is authorized to carry out a

4 comprehensive study in cooperation with local agencies

5 of existing and future San Joaquin Valley ground water

6 overdraft problems and proposed solutions.

7 The principal purpose of the study shall be to evaluate

8 the most economical methods to reduce serious ground
9 water overdrafts presently occurring within the San

10 Joaquin Valley and to estimate optimal future ground

1

1

water levels consistent with the economical use of water.

12 The study shall investigate the historical and projected

13 water situation in the various areas of the San Joaquin

14 Valley, including water uses and amounts, water supplies

15 and overdraft, ground water levels, water quality and
16 drainage, energy requirements, costs of water

17 developments, and net farm income.

18 The study shall evaluate the economic, financial, and
19 social implications of alternative projections of water uses

20 and water supplies within the various areas of the valley,

21 including, but not limited to, the alternatives whereby
22 new imports only result from:

23 (1) Fulfillment of the State Water Resources

24 Development System contracts.

25 (2) Fulfillment of the SUte Water Resources

26 Development System contracts and completion of the

27 Mid-VaUey Canal,

28 (3) Completion of facilities for water imports

29 sufficient to eliminate the overdraft.

30 (4) Economic water demands based on projected

31 State Water Resources Development System and Central

32 Valley Project water costs.

33 The study shall also consider the effect of improved
34 water use efRciency and management, and shall consider

35 the alternative of planned reductions in the irrigation of

36 lower quahty agricultural land. The study shall

37 coordinate with the San Joaquin Valley Interagency

38 Drainage Program and shall consider possible impacts

39 resulting from inadequate drainage and water quality

40 degradation.
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1 The results of the study shall be submitted to the

2 Legislature on or before January 1, 1981,

3 11258.5. (a) The department shall investigate

4 consumptive savings in agricultural water conveyance,

5 use. and management. The department shall evaluate

6 impacts upon salt balance, water quaUty, drainage, and

7 ener^ conservation on both an on-farm and basinwide

8 basis. The department shall allocate at least one hundred

9 thousand dollars ($100,000) each year of the amount

10 allocatod to the department pursuant to paragraph (2) of

11 subdivision (b) of Section 6217 of the Public Resources

IS Code for technical research on agriculture water

13 conservation, including short- and long-term economic

14 implications.

15 The department shall submit progress reports of

16 findings and recommendations annually to the

17 LegisUture and shall submit its &ial report on or before

18 June 30, 1982.

19 (b) The department shall contract with one or more

20 water districts furnishing agricultural water in order to

21 evaluate improvements in agricultural water

22 conveyance, use, and management. Districts

23 participating shall share in 40 percent of the cost of the

24 evaluation. The 40^percent cost-sharing participation by

25 water districts shall apply to all activiti^ funded by

26 pwra^aph (2) of subdivision (b) of Section 6217 of the

27 Public Resources Code, with the exception of that

28 amount to be allocated for technical research by the

29 department pursuant to subdivision (a) of this section.

30 (c) The department shall esUblish a policy committee

31 for the purpose of developing cooperative eifforts on the

32 operatiofis and research functions of the agricultural

33 water conservation and management program provided

34 ID this section- Representatives on the policy committee

35 shall be from local agencies such as soil and water

M 3«astrvttttQB districts and county farm advisors, state

37 afamtai ^h as the department, the State Water

3ft >wwifM Control Board, the Department ol Food and

M AyiuatliL, the Sute Energy AesourrM OaB^ervatioo

ii mA Oawvtopntent CsmmlsMft, «od tfas Uaiw««ty of

1 California and the State University and Colleges, and

2 federal agencies such as the Bureau of Reclamation, the

3 Soil Conservation Service, and the United States

4 Department of Agriculture.

5 11259 (a) The department shall report its progress

6 in programs of water conservation, conjunctive use of

7 ground water basins and siuiace ^vater storage, and waste

8 water reclamation in connection with the operation of

9 the State Water Resources Development System to the

10 Governor and the Legislature biennially, conunencing

11 Decembter 1, 1978, and shall include in its report any

12 recommendations for legislation to increase the

13 efficiency of water use in the state.

14 (b) The department shall continually evaluate

15 mechanisms that will result in improved water quality in

16 the Sacramento-San Joaquin Delta.

17 112^.5. The department sh&ll increase the JeveJ ofits

18 studies of the causes of seepage and erosion along the

19 Sacramento River and its tributaries and shall develop

20 solutions for such seepage and erosion problems. The

21 department shall report its findings and
22 recommendations to the Legislature not later than

23 December 31. 1981.

24 SEC. 4. Section 11456 is added to the Water Code, to

25 read:

26 11456. U).The department shall make releases of

27 stored water for beneficial uses downstream within the

28 watershed in which the water originates and the delta,

29 the Suisun Marsh, and the San Francisco Bay System
30 westerly of the delta, to the extent that water quality

31 control plans and conditions in permits to appropriate

32 water adopted by the State Water Resources Control

33 Board require such releases for: ( 1 ) the preservation and

34 enhancement of fish and wildlife and to meet recreation

35 needis; (2) the provision of water necessary to meet
36 vested agricultural, municipal, and industrial water ri|0>ts

37 impaired by any prqiect constructed and operated by the

36 departn^nti and (3) the provision of agriciJtural.

39 muaMpal, and industrial water users with the wm*er
40 resaoachly raquirad, over and above the JsaMWlt

1 f .
'. » y 'xr

Antioch-212



-25- SB34«

1 requirrd to bo released under (2) above, to adequately
2 supply thetr beneficial needs.

3 (b) Such plans and conditions in permits shall include
4 dry and critical year relaxations

5 SEC 5. Section 1 1457 is added to the Water Code, to
6 read:

7 1 1457 The costs of providing any beneBts received by
8 agricultural, municipal, and mdustnal water users in the
9 delta as a result of project operations, in excess of any
10 detrimenu caused thereby, shall, to the extent properly
11 allocable, be repayable to the department by the
12 beneficiaries The costs of providing such benefits shall

13 not be reimbursable bv other contractors of the project

M SFC 6 Section 1 1460 of the Water Code IS amended
15 to read
16 11460 {a) In the construction and operation by the
17 department of any project under the provisions of this

18 part a watershed or area wherein water originates, or an
19 area immediately adjacent thereto which can
20 conveniently be supplied with water therefrom, shall not
21 be deprived by the department directly or indirectly of

22 the pnor nght to all of the water reasonably required to

23 adequately supply the beneficial needs of the watershed.
24 area, or any of the inhabitants or property owners
25 therein

26 (b) In the operation by the department of any project
27 under the proWsions of this part, no water shall be
28 exported from the delta unless the water remaining in

29 the delta shall be water of sufficient quantity and
30 adequate quabty reasonably required to adequately
31 supply the beneficial needs in the Sacramento-San
32 Joaquin Delta and Suisun Marsh, including the needs of

33 agriculture, mumcipal and industrial users, recreation.

34 and fish and wildlife as established by the State Water
35 Resources Control Board or by contract

36 SEC 7. Secbon 1 1915 of the Water Code is amended
37 to read:

38 11915 AH moneys deposited in the Central Valley

39 Water Project Construction Fund pursuant to the

40 provisions of Section 12. 1 of Chapter 138, Sututes of 1964.
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1 First Extraordinary Session and subdivision (b) of Section

2 6217 of the Public Resources (x)de. and all accruals to

3 such moneys so deposited, are hereby appropnated to the

4 department for expenditure by the department without

5 regard to fiscal years for the purposes of the construction

6 fund, in amounts equal to allocations to recreation arul

7 fish and wildlife enhancement and to the costs of

8 acquiring rights-of-way. easements and property for

9 recreabon development which have become effective

10 pursuant to Section 11912.

U SEC. 7 5. Section 11915^ is added to the Water Code.

12 to read:

13 11915 2 (a) Notwithstanding any provifkm of

14 Section 11912. an amount not to exceed two hundred
15 million dollars (1200.000,000) of the funds allocated to the

16 Central Valley Water Project Construcbon Fund
17 pursuant to subdivision (b) of Secbon 6217 of the Public

18 Resources Code shall be used, without further approval

19 of the Legislature, for the following.

20 (1) The reimbursement of the amount of the

21 construcbon costs of the facilities of the State Water

22 Resources Development System, as allocated by the

23 department to provide water for water quality, fish.

24 wildlife, and recreabon m the delta and the Suisun Marsh,

25 to compensate for historic upstream deplebons and

26 diversions which have reduced the amount of water

27 naturally available in the delta and the Suisun Marsh.

28 (2) Costs incurred pursuant to Secbon 5095 of the

29 Public Resources Code
30 (b) The two hundred miUion dollars («200.000,000>

31 authorized by this secbon shall represent the total sute

32 obbgation from the General Fund for the purposes of

33 subdivision (a) of this secbon except as otherwue

34 provided in the California Water Resources

35 Development Bond Act (Chapter 8 (conunencing with

36 Section 12930) of Part 6 of Division 6 of the Water Code

)

37 SEC. 8. Part 8 5 (commencing with Secbon 12974) is

38 added to Division 6 of the Water Code, to read
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1 PART 8.5. AGRICULTURAL WATER
2 CONSERVATION LOAN ACT OF 1978

3

4 12974. This part shall be known and may be cited as

5 the Agricultural Water Conservation Loan Act of 1978

6 12975. The Legislature hereby finds and declares

7 that, in order to provide sufficient water for the people

8 of this state and to reduce the need for future surface

9 reservoirs and to alleviate ground water overdraft, the

10 maximum conservation of agricultural water is necessary.

11 129751 The Legislature further finds and declares

12 that it is the state policy to provide economic assistance

13 to agriculture to encourage agriculture to develop water

14 conservation measures so that conserved water may be
15 available to help meet the growing water requirements

16 of the state. It is also the intent of the Legislature to

17 collect and evaluate data regarding the water

18 conservation capability of alternative water conveyance,

19 application, and tail water return systems It is the

20 purpose of this chapter to provide for low-interest loans

21 to ^rmers in order to assist in the implementabon of

22 agriculture water conservation programs
23 12975.2. For the purposes of this chapter:

24 (a) "Committee" means the Agricultural Water

£5 Conservation Loan Committee, created by Section

26 129753
27 (b) "Fund" means the Agricultural Water

28 Conservation Revolving Loan Fund created by Section

29 129754
30 (c) "Eligible party" means any person, firm,

31 corporation, parmenhip, association, business trust, or

32 company
33 (d) "Eligible project" means any water conservabon

34 proiject A water conservabon project means any faciUty

35 or land modificabon to improve the application.

36 conveyance, or recycling of water in order to obtain a

37 reduction in water use, which may include, but is not

38 limited to. drip irrigation systems, sprinkler irrigation

39 systems, chaiuiel lining, or tail water recovery

40 129751 The Agricultural Water Conservation
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1 Committee is hereby created The committee shall

2 consist of the Director of Water Resources, the Chairman
3 of the State Water Resources Control Board, the Director

4 of Food and Agriculture, and the Director of Finance, or

5 their designated representatives. The board shall elect

6 annually a chairman. A majority of the committee may
7 act for the committee
8 129754. There is in the State Treasury the

9 Agricultural Water Conservation Revolving Loan Fund.
10 which fund is hereby created. Moneys in such fund are

11 continuously appropriated for the purposes provided in

12 this part. The moneys in the fund may be used for

13 defraying the costs of establishing and administering the

14 loan program provided for herein in an amount not to

15 exceed 1 percent of the total moneys loaned from the

16 fund All moneys received in any fucaJ year in repayment
17 of loans authorized by this part shall be deposited in this

18 fund
19 12975.5. The committee may, pursuant to this part.

20 establish a program of loans as hereafter provided.

21 12975.6. No eligible party may receive more than fifty

22 thousand dollars ($50,000) in assistance provided by this

23 part

24 12975 7 An eligible party may qualify for a loan

25 pursuant to this [Mrt if all of the following are met:

26 (a) The appUcant has an annual average gross sales, for

27 the inunediately preceding three tax years, from

28 agricultural production of at least five thousand dollars

29 ($5,000), but not more than five hundred thousand

30 dollars ($500,000)

31 (b) The appUcant has received at least 75 percent of

32 his or her average total gross income, for the unmediately

33 preceding three tax years, from agricultural production.

34 (c) The applicant's proposed project is on irrigated

35 land with an agricultural production history predating

36 June 1, 1975

37 (d) The applicant has the ability to repay the loan

38 under the criteria established by this part and the rules

39 and regulations promulgated by the conunittee

40 12975.8. (a) The mooeyt in the hind are hereby
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1 continuousiy appropriated to the committee and shalJ be
2 used for the purposes set forth in this section.

3 (b) The committee Is authorized to enter into

4 contracts with eligible parties for loans to such parties to

5 aid in the implementation of eligible projects.

6 (c) Any contract pursuant to this secbon may include
7 such provision as may be agreed upon by the parties

8 thereto, and any such contract shall include, in substance,
9 the following provisions:

10 ( I ) An estimate of the reasonable cost of the eligible

1

1

project,

12 (2) An agreement by the committee to loan to the
13 eligible party, an amount which equals the cost found to
14 be eligible for a loan, not to exceed fifty thousand dollars

15 ($50,000).

16 (3) An agreement by the ehgible ftarty to repay the
17 fund:

18 (i) Over a penod not to exceed 10 years.

19 (ii) The amount of the loan.

20 (iii) An administrative fee of 1 percent.

21 (iv) Interest at a rate of 2% percent per annum on the
22 principal, which is the amount of the loan plus the
23 administrative fee.

24 (4) The pledge of a lien or other security in favor of
25 the state acceptable to the committee which will secure
26 repayment of the loan.

27 (5) An agreement by the eligible party to proceed
28 exp>editiously with, and complete, the project.

29 (6) An agreement by the eligible party to provide data
30 regarding system oi>eration and water savings as

31 specified in regulations promulgated by the committee.
32 12975.9. Repayment of all or part of the principal,

33 which is the loan plus the administrative fee, may be
34 deferred for the first repayment year when, in the
35 judgment of the committee, substantial economic
36 benefits will not accrue to the applicant during such
37 period. Repayment of principal which is deferred may, at

38 the option of the eligible party, be paid in annual
3Q installments during the remainder of the loan repayment
40 period.

t MS uo lh
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1 In the event a loan recipient suffers such economic
2 hardship From drought, flood or other natural disaster

3 that he is unable make loan payments, such payments
4 may be deferred for a period not to exceed two years

5 TTiere shall be no penalty for repayment for any
6 portion or all of the loan in advance of its maturity date
7 12975.10. Loans may be made only for eligible

8 projects. In making loans, priorities shall be given in

9 accordance with the relative extent of water savings of a

10 proposed eligible project. The committee shall have final

11 authority to make the determinations of the water
12 savings potential of the proposed eligible project;

13 provided, that the committee shall ensure that the loans

14 are made to applicants in diverse areas of the state,

15 producing a variety of agriculturaJ products, and
16 employing a variety of water conservation systems.

17 12975.11. The committee shall establish a priority list

18 for applications on or before March 30, 1978. and shall

19 thereafter periodically update such list

20 12975.12. The committee may adopt rules and
21 regulations and shall have such powers as are necessary
22 to carry out the purposes of this part.

23 12975,13. The committee shall publicize:

24 (a) The existence and purposes of this part,

25 (b) Any rules and regulations adopted by the
26 committee,
27 12975.14, The committee may contract with the

28 department to administer the loan program provided in

29 this part

30 SEC. 9, Chapter 2 (commencing with Section 20200)

31 is added to Division 10 of the Water Code, to read:

32
33 Chapter 2. Water Sin>PLY Contracts With the
34 Federal Central Valley Project
35

36 20200. In addition to any other requirement of law,

37 and except as provided in subdivision (d) of Section

38 20201, any political subdivision of the state proposing to

39 enter into or renew a water supply contract for a term of

40 performance exceeding one year with the Bureau of

-SI- SB 346

1 Reclamation involving water from the federal Central
2 Valley Project shall submit the contract to the SUte
3 Treasurer and receive the financial analysis prepared by,

4 or the notification by, the State Treasurer pursuant to

5 Section 20201 prior to execution of the contract,

6 20201. (a) Within 30 days of receipt of a contract
7 submitted pursuant to Section 20200, the State Treasurer
8 shall prepare a financial analysis to determine whether
9 the contract essentially provides for the repayment to the
10 federal government for the reimbursable costs for

11 storage, conveyance, interest, operations, maintenance,
12 and repair of the facilities supplying the water.
13 (b) If the Treasurer determines that the contract
14 essentially provides for repayment of reimbursable costs,

15 the Treasurer shall notify the political subdivision and the
16 political subdivision is then authorized to execute the
17 contract, except as otherwise provided by law.

18 (c) If the Treasurer determines that the contiact does
19 not essentially repay reimbursable costs, the Treasurer
20 shall, within 90 days of receipt of the contract, estimate
21 which and to what extent other specific public agencies
22 in California will bear the reimbursable costs less

23 payments by the political subdivision under the proposed
24 contract. The Treasurer shall notify such affected pubUc
25 agencies and the poUtical subdivision of his estimates and
26 for comment. Thirty days following notification, the
27 political subdivision is authorized to execute the contract,
28 except as otherwise provided by law.

29 (d) If the State Treasurer does not give notice to the
30 political subdivision within 120 days of submittal of such
31 contract to the State Treasurer, the contiact may be
32 executed by the political subdivision,

33 SEC, 10. Section 8.1 of the Cential Delta Water
34 Agency Act (Chapter 1133 of the Statutes of 1973) is

35 amended to read:

36 Sec. 8 1 In the event that the agency fails to

37 accomplish on or before December 31 , 1980, the purposes
38 of the agency of the character and nature described in

36 Section 4.1 of this act, the agency is dissolved and iti

40 enstence is automatically terminated, and all of its

SB 346 — 32—

1 corporate powers shall cease, except for the purpose of

2 winding up the affairs of the agency.

3 SEC 11 Section 8.1 of the North Delta Water
4 Agency Act (Chapter 283 of the Statutes of 1973) is

5 amended to read:

6 Sec. 8,1. In the event that the agency fails to enter

7 into and execute on or before December 31, 1980, a

8 contract with the United States and the State of

9 California of the character and nature described in

10 Section 4,1 of this act, the agency is dissolved and its

11 existence is automatically terminated, and all of its

12 corporate powers shall cease, except for the purpose of

13 winding up the affairs of the agency,

14 SEC, 12, Section 8 1 of the South Delta Water Agency
15 Act (Chapter 1089 of the Statutes of 1973) is amended to

16 read:

17 Sec. 8.1. In the event that the agency fails to enter

18 into and execute on or before December 31. 1980, a

19 contiact with the United States and the State of

20 California of the character and nature described in

21 Section 4,1 of this act, the agency is dissolved and its

22 existence is automatically terminated, and all of its

23 corjwrate powers shall cease, except for the purpose of

24 winding up the affairs of the agency,

25 SEC, 13. The Legislature finds and declares that the

26 provisions of subdivision (a) ofSection ll456of the Water

27 Code, as enacted by Section 4 of this act. and the

28 amendments to Section 11460 of the Water Code
29 contained in Section 6 of this act are declaratory of and

30 do not constitute a change in existing law

31 SEC 14. There is hereby appropnated from the

32 General Fund in the State Treasury to the Agricultural

33 Water Conservation Revolving Loan Fund the sum of

34 fifh- million dollars ($50,000,000) for the purposes of

35 carrying out the provisions of the Agricultural Water

36 Conservation Loan Act of 1978,

37 SEC. 15 It is the intent of the Legislature that if this

38 bill and Assembly Bill No 1717 are both chaptered and

39 become effective January I, 1978. that Section 11109 of

40 the Water Code, as enacted by Section 2 4 of this act shall

— 33— SB 346

1 be operative and that Section 11109 of the Water Code,

2 as enacted by Section 2,3 of this act shall not become
3 operative Therefore, Section 24 of this act shall be

4 operative only if this bill and Assembly Bill No. 1717 are

5 both chaptered and become effective January 1. 1978, in

6 which case Section 23 of this act shall not become

7 operative

O

A-8

Antioch-212



Senate Journal Feb 2. I97B

MAJORITY REPORT OF COMMITTEE ON CONFERENCE
Senate Chjunber. Januao 20. 1978

The follow-ina report of Conunitlee on Conference wu presented
b> Senator A>-ala

Mr President The Committee on Conference has met
coaceming
S«nat* Bill MCas amended m Assembly on September 8.

1977—.An act to Amend Sections S083M and 6217 of. and to add
Sectwn 5095 to. the Pubbc Resource* Code, to amend Sections 8457.
11460. and 11915 of. to add Sections 11108. M109. 11456. 11457. and
U9152 to. to add Article 9 4 (commencmg unth Section 11255 1 to

Outpter 2 of Part 3 of. and to add Part 6^ t commencing with Section
12974) to, E>i\'UKXi 6 of. and to add Chapter 2 (commencing with
Section 20000^ to Division 10 of. the Water Code, to amend Section
81 of the Central Delta Water .Agency Act < Chapter 1113 of the
Statutes of 19T3t. to amend Section 8 1 of the North Delu Water
Agency Act (Chapter 283 of the Sututes of 1973 1. and to amend
Section a 1 of the South Delu Water Agency Act (Chapter 1089 of

the Statutes of 1973) . relating to water, and making an appropriation
therefor

The undersigned Members consenting to the report

RLBl-A S AYAL.\ L-KWRENCE ILAPILOFF
ALBERT RODDA EUGENE T GUALCO

Senaip Committee on Conference .\ssembJ> Committee on Cooference

The undersigned Members dissenting to the report

JOHN NEJEDLY CORDON DUFFTT
Senatr Committer on Conference Assembly Committee on Conference

.And reports that it has agreed to recomzDcnd the foUowing.

That the amendments of the .Assembly be coocurred in. and that

the bdl be further amended as follows

In line 3 of the titie of the pnnted bill, as amended in Assembly
September 8. 1977. stnke out •11915'. and insert "11912".

In hneSof the title, after * 11109." insert "IIUO.".

Amandmsnt 3

In kne 6 of the btie, strike out "and"

In hne 7 of the title, after "of." insert "and to repeal Sectioa 1 1915

In bne 8 of the title, strike out "amend", and insert "repeal**.

Awandwiam »

lo hue 10 of the titie. strike out "amend**, and izuert "repeal".

In hne 1 1 of the title, strike out "amend", and insert "repettl".

In hne 13 of the btle. strike out "and"

In line 14 of the btle. after "therefor", insert ". and declaring the
urgency- thereof, to take effect tmmediately"

On page 6, hne 35. strike out "January 1". and insert "June 30".

On P>8C &. stnke out lines 10 to 14. inclusive; and in bne 15. strike

out "(2) . and insert "( 1
)

"

On page 8. Hne 18. strike out "1977-1978", and insert "1978-79".

On page 8. bne 20. after "agricultural", insert "water"

On page 8. hne 23. strike out "(3)". and insert "(2)"

"{4)
, and insertOn page 8. bne 27. strike out

'

"
(3) To the Department of Water Resources, the amount of one

miOion two hundred thousand dollars (tl.200.000i. for allocation to

the Department of Ftsfa and Game, for expenditure o\-er the six fiscal

yean commencing with the 1977-78 Bscal year and ending with
1962-83 fiscal vear. for the studv provided for m Section 11257 7 It

b the mteni of the Legislature tnat a cooperative role and matching
funds be sought from the federal government For such stody

(4) To the Department of Water Resources, for allocabao to the

Department of Parks and Recreation and the Department of Fish

and Game, as appropriate, the amount required to pay costs incurred
pursuant to Secbon 5096 of the Pubbc Resources Code

(5) To the Central Valley Water Project Constructioo Fund, an
aoiomt equal to the allocations which have become effective

lant to Sectioa 11912 of the Water Code, plus the allocations

i under Sectioa 11915^ of the Water Code
(6)-

On page 8, strike out hnes 34 to 40. inclusive, and on page 9. strike

out hnes 1 to 6. inclusive, and tnaert

"Moneys expended from the Cabfomia Water Fund after July 1,

1978, for the State Water Resources Developwiient system shall be
reimbursed to such Fund together with uiterest at a rate which shall

be the weighted average ol the interest rates paid by the state on
boodi issued to coostnict facibtkes of the State Water Beaources
Deveiopmcnt Syitero

~

Ammi4mmmt n
On page 11. stryie out lines 17 to 20. inclus\-e

Od pafe 11. between hnes 24 and 25, insert

"SEC 2.5 Section 1 1 1 10 is added to the Water Code, to read
11110 "Historical Level" means the average annual abundance

from 1922 through \9&7 of the adult populations of Fish and Mildlife

estimated to have lived m or been dependent on any area, as

determined by the Department of Fish and Game "

On page 11, stnke out lines 32 to 36. inclusive, and insert

"Legmature that the state government shall undertake the following
actions relative to water resources in Cabforrua-

(a) To contmue the commitment of the stale to ultimately
provide the 4.230.000 acre-feet of water, as specified m the existing
State Water Resources Development Svstem contracts, unless
reductions are mutually agreed upon by tfie parties

"

On page II. bne 38. after "oT". insert "users of water from".

Amandmant {1

On page 11. line 36. after "through", insert "local waste water
reclamation and reducmg such nee<u through"

On page 11. bnes 39 and 40. strike out "and waste water
reclamation"

On page 12, bne 3. after "oT. insert "at least"

On page 12. between Unes 3 and 4. insert

*'(c) To enable the State Water Resources Development System
to develop yield by waste water reclamation

"

On page 12. bne 4. strike out "(c)", and insert "(d)"

On page 12, bne 11, strike out "(d)". and insert "<e)"

Affiafionnafrt ^7

On page 12. bne 17. strike out "(e)". and insert "(f)"

On page 12, bne 22. strike out "(f)". and insert

"(gj To provide for the State Water Resources Devel«>ment
System to be operated in coordinabon with the Federal Central
Valley Project to restore and maintain fish and wildlife resources at

average historical levels in the delta, Suisun Marsh (For which
facibbes are to be constructed) . and the San Francisco Bay System
westerly of the delta. Increases above these leveb shall not have an
adverse impact upon water supply contracts Water pro\ided by the
State Water Resources Development SvTtem to compensate for

i^Mtream depletions, other than those depletioas by the State Water
Resources Development S>-stem and the Federal C>ntra] Valley

Project, diall be a nocu^unbursable cost of the State Water Resources
Deveiofxnent System.

(h)".

On page 12, bne 26, strike out "(g)". and insert "(i)"

On page 12. between bnes 34 and 35. insert
**(j) To recognize the important contribution of agriculture to the

acoDocny of the state and to the w^hre of the people of the state and
to provide for a ma>or studv of solutions to the groundwater
ovmlraft problem of the San joaqum \'alJey

(k) To provide for agnculturmi water cooservatioa research and
field studies.

(/) To create a state Fund for low interest loaiu to ^rmers to Install

water efficient irrigation equipment
"

On page 12. bne 35, after "Legislature", insert "to request the

fedieral government to undertake the following actioos ruabve to

the Federal Central Valle> Project"

On page 12, bne 36, strike out To request Congress to authorize**,

nd insert 'OW".

insert "be authorized by anOn page 12, line 37, after "Interior"

act of Congress"

On page 13. bne 4. after "Bay", insert "System"

On page 13, bne 6. after "fish." insert "and the".

On page 13. Uoe 7. stnke out "of the bay ". and insert "and
productivitv of the Bay The manner in which the projects are

operated to achieve water quabty standards shall be subject to

mutual agreement."

On pace 13. stnke out bnes 8 and 9, and insert
" (b) Tiiat the Secretary of the Interxjr be authorized by an act of

Coagre« to enter into an agrsemeal with the state"

On paoe 13, strike out bnes 18 to 90. tncluii\'e, and m hne 21. stnke
out '^aUey Water Project', and insert

"(c) That the Secretary of the Interior be authonzed by an act of

CoagreH to undertake programs and construct Federal Central
VaBay Project water".
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AnMndnwnt 3>

On page 13, line 24, strike out "including facilities which", and
insert 'and needed lo assist in alleviating the ground water overdraft

in the San Joaquin Valley. Some of the facilities"

AmvmlnMnt 40

On page 13, between lines 25 and 26, insert

"11255.7. The authorizations contained in Section 11256 are

conditional upon the coroplebon of engineering, economic,
environmental, and financial feasibility reports founa favorable by
the Director of Water Resources.
Each financial feasibility report shall contain the following:

(a) An initial allocation of costs to project purposes.

(b) The proposed method of financing,

(c) An estimate of the method of repayment
(d) A designation of the water and power contractors that are

proposed to repay the allocated reimbursable water development
costs, including interest if any, on upstream storage, conveyance,
operations, maintenance, and replacement.

(e) An estimate of the impact upon retail water prices in the
various service areas of the project.

Upon completion of the engineering, economic, environmental,
and financial reports for any of the facilities described in subdivisions

(b). (g), (h), (i). (/) and (m) of Section 11256, the director shall

submit the reports to the Legislature for review at least six months
prior to the initiabon of construction of the facility."

Am«ndm*nt 41

On page 13, line 28. strike out "1 1257, 1 1257 1
." and insert "

1 1255.7.

11257,^

Amendment 42

On page 14, line 3, strike out "northeast", and insert "northwest".

Am«ndm«fit O
On page 14, line 26, strike out "feasible", and insert "determined

to be feasible pursuant to the provisions of Section 11255.7/'.

Afn«ndin»nt 44

On page 14, line 28. strike out "0)". and insert "(i)".

AnMndfn*nt 4t

On page 14, line 35, after "section", insert "; provided that no such
facilities shall be constructed until the contract specified in

subparagraph (C) of paragraph (2) of subdivision (a) of Section
11257 is executed in accor^uice with Section 11457,"

A fn9itQtf%9ftX 4«

On page 14, line 36, strike out "past, present, and future".

AnModnMnl 47

On page 15, line 4, strike out "July 1", and irisert "December 31".

On page 15> line 25, strike out ".prior to January 15, 1979". and
insert 'and the San Francisco Bay Conservation and Development
Commission, prior to July 15, 1979. Such plan shall be consistent with
Division 19 (commencing with Section 29000) of the Public
Resources Code."

Onpage 15, line 29, after the period, insert "The department and
the Suisun Resource Conservation District may agree that
permanent faciUties shall be constructed instead of any of the interim
racilities authorized by paragraph (1) of this subdivision."

On page 15, line 39, strike out "determined feasible by the
department".

On pase 15. hne 40, after "space", insert "determined to be feasibleOn page 15. one 40, after space , u
by the CKrector of Water Resources'

AfiMndiMfTt O
On page 16, line 29, strike out "Thomas", and insert "Thomes".

Afft#nofVittfVi p9

On page 17. line 2, afler "are", insert "determined to be feasible

by the DlrectOT of Water Resources and arc".

On page 17. line 25, strike out "federal", and insert "Federal".

Oq page 18, line 18. strike out "have among its objectives", and
tauert 'provide for".

On page 18. line 22. strike out ", including defining the"; strike out
hnes 23 and 24, and Insert ". The agreement shall include those
limitations on exports and diversions to storage of presently
unregulated flushing flows entering San Francisco Bay which are
necewary to assist in restoring and maintaining fish and wildlife in
the San Francisco Bay System westerly of the delta. To the extent
practicable, fresh water needed to restore and maintain fish and
wildlife in' the San Francisco Bay System westerly of the delta shall

t>e provided from such uru-egulated flows; and".

On page 18, line 25. strike out "project", and insert "projects"

On page 18, line 30, strike out "project", and insert "projects".

On page 19, between line 6 and 7, insert

"Dm de^^urtment shall submit reports to the Legislature by
1,1979. 1900. and 1961, regarding the progress of negotiatioru

with such agencies, with recommendations to the Legislature by

January 1, 1981, if contracts have not been executed
"

Amendment 60

On page 19. hne U, strike out "includes the following principles",

and insert "shall include the following"

Am*ndm«nt 61

On page 19, line 15. after "the", insert "reasonable".

Amandmeni 62

On page 19, line 17. after 'air', insert "reasonable".

Amendment 63

On page 19, line 20, strike out "secretar) ", and insert "Secretary".

Amendment 64

On page 19, line 33, strike out "by December 31, 1980", and insert

"of stages one and two by June 30, 1981
"

Amendment 66

On page 19, strike out lines 34 to 40. inclusive; and on page 20,

strike out lines 1 to 4, inclusive, and insert

"(c) The facilities described in subdivision (a) of Section 11256

shall be the facilities authorized by the California Water Resources
Development Bond Act in paragraph (3) of subdivision (d) of

Section 12934. lo be constructed by the state as federal-state joint use
facilities when the requirements described in subdivision (a) of this

section are fulfilled
"

Amendment 66

On page 20, strike out lines 5 to 32, inclusive; and in line 33, strike

out "Should", and insert

"11257.2, Should"-

Amendment 67

On page 20, line 35, after "exist", insert "on the east side of the

Coast Range"

Amendment M
On page 21, strike out lines 2 to 7, inclusive; and in line 8, strike

out "such reports", and insert

"The provisions of Section 11255.7"-

Amendment 66

On page 21, line 10, strike out "federal", and insert "Federal"

Amendment TO

On page 21, line 12, strikeout "The department shall present"; and
strike out lines 13 and 14

Amendfnent 71

On page 22. line 1, strike out "adverse impacts", and insert "the
adverse impact"

Amendment 72

On page 22, between lines 2 and 3. insert

"11257.5. The department shall immediately proceed with the
engineering, economic, environmental, and financial feasibility

reports, in accordance with Section 1 1255 7. for the facilities specified
in subdivisions (g) and (h) of Section 11256.

If the faciUty, or its alternative, is determined to be feasible,

construction shall be initiated at the same time or prior to the
initiation of construction of stage three of the peripheral canal as

provided in subdivision (a) of Section 11256.

11257.7 (a) The Department of Fish and Game is authorized to

administer a comprehensive study to determine the
interrelationship between delta outflow, including flushing flows,

and fish and wildlife resources in the San Francisco Bay System
westerly of the delta. Such study and the work plan for it shall be
reviewed by a committee composed of representatives of the San
Francisco Bay Conservation and Development Commission, the
State Water Resources Control Board, and the Department of Water
Resources- The Department of Fish and Game shall report progress
on such study annually to the Legislature Such report shall include
recommendations for coordination with any other ongoing related
study and for adjustment in funding, and the report shall include
independent statements of review from each agency on the review
committee,

(b) The primary purpose of the study is to provide data to aid the
Slate Water Resources Control Board in its consideration of the need
to set standards to protect San Francisco Bay.

(c) The study need not be completed before the final

environmental impact report on the peripheral canal is adopted
(d) Nothing in this section shall affect the obligation of the

department under the California Environmental Quality Act
(Division 13 (commencing with Section 210001 of the Public
Resources Code)

"

Amendment 73

On page 22, hne 31, after "and", uisert "Federal".

Amendment 74

On page 22, line 36, after "land", insert "through leasing and other
arrangements".

Antendment 76

On page 23, Une 2. strike out "January 1". and insert "December
31"

Amendment 79

On page 23, line 4, strike out "consumptive", and insert "areawide
net".

Amendment 77

On page 23, line 10. strike out "(2)". and insert "(1)"

Amendment 70

On page 23, strike out line 18, and insert "December 31, 1983."

Amendment 70

On page 23, line 26, strike out •(2)". and insert "(1)"
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On p«)(r 23. line M. itrike out "Rrprpjenlativej". and iniert "The
department is authonzed to appoint representatives"

On page 23, line 3S. strikr out shall be"

On page 23. line 40, strike out the second "and"

AmantffiMnt O
On page 24. line 1. stnke out the third "and"

On page 24. line 4. after "Agriculture", insert *'. and other
appropriate groups"

On page 24, line 11. strike out "December 1, 1978". and insert

"June 1. 1979"

On page 24. line 16, after "Delta", insert "Elstuary".

On page 24. strike out line 23. and insert "June 30. 1962."

Afn#nofn9n1 wB

On page 24. line 27. after for", insert "reasonable"

On page 25. strike out tines 36 to 40. inclusive, and on page 26.
stnke out lines 1 to 10. inclusive, and insert

"SEC 6 5 Sechor 1 1912 of the Water Code is amended (o read:
11912. The department, m fixing and establuhing price*, rates,

and charges for water and power, shall include as a reimDursable cost
of any state water project an amount sufficient to repay all costs
incurred by the department, directly or by contract with other
agencies, for the preser>-abon of ftsh and wildlife and determined to
be allocable to the costs of the project works constructed for the
development of such water and power, or either. Costs incurred for
the ennancement of fish and wildlife or for the development of
public recreabon shall not be included m the prices, rates, and
charges for water and power, and shall be nonreimbursable costs.

It shall be the duty of the department to report annually to the
Legislature the costs, if any, which the department has allocated to
recreation and fish and wildlife enhancement for each facility of any
state water project The department shall also report to the
Legislature any rexisions which the department maJtes in such
allocation

The department shall submit each such cost allocation to the
Department of Navigation and Ocean Development, the
Department of Parks and Recreation, and to the Department of Fish
and Game The Department of Navigation and Ocean IJevelopment,
the Department of Parks and Recreabon. and the Depwrtment oif

Fish and Game shall file with the Department of Water Resources
their uritten comments with respect to each such cost allocabon,
which written comments shall be included in the report required by
this secbon
The alJocabons or revised allocahons reported to the Legislature

shall become effecbve fef the purywej ef Seetien 11016 upon
approval by the Legislature

It shall also be the duty of the department to report to the
Legislature on any expenditure of funds for acquiring rights-of-way,
easements and property pursuant ot Secbon 346 for recreabon
development associated v*ith such facilibes *w *he p»rp<weo af
SeeHwi n^t6 <ueh Such expenditures shall become approved in the
same manner as provided above v^ith respect to cost allocabon
SEC. 7 Section 11915 of the Water Code is repealed.
I lOlB A H gBi n — I I
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On page 26, line 13, stnke out "(a)".

Amandmani t1

On pa^e 26. line 14. stnke out "an amount not to exceed two
hundred , stnke out lines 15 to 36. inclusive, and insert "for the
purpose of determining the amount of money to be allocated to the
Central Vallev Water Project Construcbon Fund pursuant to
subdivision ib) of Secbon 6217 of the Pubbc Resources Code, the
department shall allocate construcbon costs of the facilibes of the
Slate Water Resources Development System to the purposes of
providing water for water quality . fish, wildlife, and recreabon in the
Delta, the Suisun Marsh, and San Francisco Bay. to compensate for

deplebons. other than those deplebons by the State Water Resources
Development Svstem and the Federal Central Valley Project, which
have r^uced the amount of water naturally available in the delta,
the Suisun Marsh, and San Francisco Bav The total amount allocated
pursuant to thu section shall not exceed two hundred million dc^lars
1 1200,000,000)

"

On page 27. line 20. stnke out "chapter", and insert "p«rt"

On page 27. line 23, strike out "chapter", and insert "part"

Afn#nom#nt Pv

On page 27. line 34, after the first "project", insert "found to be
eligible by the Agricultural Water Conservabon Committee".

Am*Adm«ni M
On page 27. line 35. after "modificabon", insert "that is found by

the committee"

On page 28, line 5, stnke out "board", and insert "committee"

On page 28, line 6, Strike out "chairman", and iniert "chairperson".

On page 28. between bnes 39 and 40. insert

"(e) Tne applicant's proposed project is determined by the
committee to provide sufficient water savings to carry out the
purposes of this part."

Ant#no^#n1 vv

On page 29, line 20, strike out "I", and insert "2"

On page 30, tine 3. after "unable", insert "to"

On page 30, line 7. strike out "eligible", stnke out Imes 6 and 9; and
in line 10, strike out "proposed ebgible project", and insert "projects
determined to be eligible by the committee, taking into account tbe
ejctent of water savings offered by the proposed profects".

On page 30. line 16, after the penod. msert "Subject to the other
requirements of this secbon. priority m accordance with the list

established pursuant to Secbon 12975 1 1 shall be given to agricultural
water users in water districts parbcipatmg in studies as provided in
subdivision (b) of Secbon 11258.5. provided nonparbcipating
districts are not excluded

"

Am>ndm»ot MS
On page 30, strike out lines 18 and 19. and insert "within nine

months after the effecbve dale of this part and shall thereafter
review and update such list at least every nine months."

On page 31, line 1, strike out "federal", and insert "Federal"

On page 31. line 6. strike out "30". and insert '60".

Am«ndm«nt 1M
On page 31. strike out lines 33 to 40. inclusive, and on page 32,

strike out lines 1 to 24. inclusive, and insert

"SEC 10 Secbon 8 1 of the Central Delta Water Agency Act
(Chapter 1133 of the Sututes of 1973 1 is repealed
o^e^ O- 1 . tw Twe e^ewr fnor mo ftge^ev Tttto f^ aeeeflftptisn ew vf

bef»f« Deeombor S4-: W^ . the pwfpO'SCT ef the aBewev ef *he

M disaalvcd mn4 t^ cwMcfww m automaticfttty Ic i Hunatcd. anrf aU eif

w9 efl^pwewre po^^^er? 9nAn eease^ ewee^w f©T twe p^^^p^'se er ^N^BiHaitf

SEC 1 1 Section 8 1 of the North Delta Water .Agencv Act
(Chapter 2*3 of the Statutes of 1973< is repealed

SEC 12 Secbon 8 1 oftheSouth Delta Water Agencv Act
(Chapter 1089 of the Statutes of 1973i is repealed

Slntea and the State of Galtfefww ©f the eharaeter and nature
doacribod m Scfttow 44 of thw aef: the agewev m diwolved and its

snoH eease; e^eepr to^ vne p^j^pose or ^^^notn^ ^^^ tn^ ttf^a$^9 ot tne

On page 32. strike out lines 37 to 40. inclusive; and stnke out page
33, and insert

"SEC 15 This act is an urgency statute necessary for the
immediate preserv abon of the public peace, health, or safety within
the meaning of .Arbcle fV of the Consbtubon and shaL go into
immediate effect The facts constitutmg such necessity are

This act provides for a long range program to meet the water
needs of California In order, therefore, to permit timely
construcbon of these vital facibbes it is necessary that this act go into
tnunediate effect to preserve the public peace, health, and safety

**
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SENATE MINORITY REPORT ON SB 346

January 30. 1978

Hon. Mervy-n M DymaUy. President

and Members of the Senate

Hon. Leo T. McCarthy. Speaker
and^embers of the Assembiy

I dissent to the report of the Committee on Conference on Senate

BUI 346
. ^ , „

Pursuant to Joint Rule 29. I am submitting the attached Mmonty
Report for your use and consideration in responding to the

recommendations of the Conference Committees Majority Report.

Very truly yours,

JOHN A. NEJEDLY
Senator, Seventh District

Attachment

MINORITY REPORT OF SENATOR JOHN A NEJEDLY
ON THE

REPORT OF THE SENATE-ASSEMBLY
CONFERENCE COMMITTEE ON SB 346 (AYALA)

I dissent to the report of the Committee on Conference on Senate

BUI 346 (Ayala) which would authonze construction of additional

water project facilities.

Califomians are faced with making critical decisions, and soon, m
the complex, controversial arena of water development The
oversimplified solution proposed in Senate Bill 346—build more
dams and create more stored water—only poses more difficult

problems to the states already confused water management
program.

Present operation of the state and federal water projects results m
interference with die migrabon of salmon and other anadromous

fish, loss of striped bass spawnina areas in southern Delta chaimels,

loss of large numbers of stnped bass eggs and larvae which pass

through louver fish screens into the pumps, decreases m aquatic fish

food supply in Delta channels, great variation in the quantity of fish

food available in the western Delta and adjoining bays, scouring of

Delta channels, lowering of Delta water levels, and strains on Delta

levees. These problems will worsen as eifports increase.

Senate Bill 346, in authorizing construction of a Peripheral Canal

and other facilities, fails to provide a guarantee that the adverse

conditions now existing in the Delta wilTbe corrected. It also fails to

provide any assurance that existing condibons will not worsen as a

result of the proposed program.
Rather, it is a thinly veiled attempt on the part of some to continue

the chase for fresh water before its quality is degraded by ocean

salinity or irrigation return flows. This continued extraction of good

quality water from points farther and farther upstream results only

in an expanded downstream area becoming more and more
dependent on a degraded water supply

The proponents of this bill, incluoiiig some who have in the past

been staunch opponents of a Peripheral Canal, would have us believe

that DOW, fbr me first time, there are assurances for protection of

northern California, protection of the Suisun Marsh, and protection

of the Bay-Delta estuarine system A "new direction for water

development which is sensitive to envirorunental values" has been

set out, they suggest. Such grotips have now exposed themselves for

what they retJ!^ are: poutical mechanisms which play on the

sensitivities of people in order to develop a political base. I, for one.

refuse to acquiesce in this position.

This strictly political posture is particularly evident in the current

wpport of the Planning and Conservation League and the Sierra

QuD. These organizatioas. which have so frequently and so critically

spoken in the past of demographic concerns, particularly the need

to avoid excessive concentrations of people in an environmentally

BUltive air basin, now reveal their pobbcal motivation and
hypocrisy by supporting water development projects that can only

•eerbete the existing congestion.

T^Mc purportedly environmentally concerned organizations

MHspt to justify this patent inconsistency on the ground that fish

habitat will be improved In the Delta. The fact remains, however,
that presently no available fish screen facility exists that will provide

the required d«jrec of protecbon for resident or migratory fish at

die Peripheral Canal intake site. Such protection has in fact never
been provided at the existing Delta pumping plants near Tracy.

These organizations claim as well tnat protection of the Delta will

be affordea by the staged construction of the Peripheral Canal. They
djdm that tf Stages One and Two prove disastrous (and they almost
oertalnly will), men protection would be provided by withholding

approval for the construction of Stage Three. The sophistry of this

argument is quite apparent. Withholding approval for the

CQQftniction of Stage Three will in no way correct the damages
provoked by the operation of Stages One and Two, Furthermore, tne

Dill provides no mechanism for insuring that effective corrective

measures will be taken, and it provides for no guarantees in any other
form.

It has boen noted that the authorization for the construction of a

Peripheral Canal would proceed in three stages The "go-ahead" for

construction of the final stage rest3 on a determination by both the
EKrector of Water Resources and the Director of Fish and Game that

the fish screen and operational release criteria will adequately
protect Rth populations pursuant to a yet -to-be executed four-party
rish a^eement The capability ana integrity of the present
departixkent directors and tne Governor notwithstanding. I^ to see
the guarantee provitied when such a decision is left in the hands of
political appointees, who must make their determination "pursuant
to" an agreement, the contents of which have not been finalized. The
highly touted four-agency fish a^eement is, in its present draft form,
a loosely worded document mat provides Uttle in the way of
guaranteed protection.

1W Department of Fish and Game has not adeqiMliAy
il—iiiliiliiii that a Peripheral Canal can, in fact, protect the D«Ma

A-12

fishery. It is totally speculative. Are the projects willing to commit
themselves to agreeing that if conditions do not materiahze as they
envision they will reverse the operation of the system and see that

the previous circumstances are reconstituted? The bill is silent in this

area.

The present problems in the Delta have been created by the

federal government's refusal to honor the clear intent of the federal

legislation authorizing the Central Valley Project to protect

established beneficial uses in the Delta. The expectabon that the

Central Valley Project would be operated to protect these beneficial

uses was shattered by the Spencer letter of 1957, however, in which
the Bureau of Reclamabon notified the state that it considered its

obUgation met when water quality was satisfactory at the Contra
Costa and Tracy pumps. Accordingly, the root of the problem lies in

the manner in which the Central Valley Project is operated and no
effective solution can be developed until the Bureau of Reclamation
reverses its position and recognizes its obhgation to protect Delta
water quality. It is the federal government that should act first on this

matter, not the state

The argument has been made in the Conference Committee
hearings tnat the Peripheral Canal would save one million acre-feet

of water annually. In reality the Canal would save no water at all

since the water that is now being released to protect export water
quality serves other valuable needs as well. Releases that are made
to insure that high quality water arrives at the export pumps also

insures that environmental, domestic, industrial and recreational

users within the Delta and downstream from the Delta are

protected- Certainly less water would be required to protect water
quality at the Delta pumps, and almost just as certainly, releases that

are now being made which protect these other beneficial uses would
terminate as well.

The bill requires the Department of Water Resources to evaluate

possible impacts of Peripheral Canal operation on the "mineral,
nutrient, and biological" components of tne Sacramento River, Such
impacts on other channels of the Delta are not required to be
evaluated. The Department is required to mitigate such adverse

impacts (on the Sacramento River) "to the extent practicable." Does
that offer any assurance that the operation of a canal will not

adversely affect the Sacramento River, not to mention the rest of the

estuary? It is abo mteresting to note that the bill requires absolute

mitigation of adverse impacts caused by seepage but only conditional

mitigation (i.e., to the extent practicable) of tne adverse impacts on
the mineral, nutrient, and biological components, and then only for

the Sacramento River.

The time to plan for and develop water conservation and storage

measures necessary to ameliorate the effects of inevitable dry years

is indeed now But. such planning should incorporate a much
lengthier perspective of man and his environment and recognize the
fabe dependencies created by the more traditional approaches to

water resource management.
For example, dams and reservoirs have been constructed by using

the unusual weather of this century to frame the extremes within

which they have to operate. In California, the drought of the 1927-34

period serves as the guidepost. While the current, more severe

drought may cause a reevaluation of those parameters, research has

shown that the weather during this century is benign compared to

the wide-ranging extremes of hot and cold, wet and dry, which
prevailed from 1600 to 1850, If indeed our benign weather patterns
are becoming more variable, as some suggest, then the need to bring
our demands upon the resource into oalance with its long'term
availabibty becomes even more acute.

But. regardless of the chosen base period, because the operation
of surface water storage facilities is governed by the amount of water
needed during that critically dry base period (ie,, minimum project

yield), and because senior water right holders may not yet be
exercising the full extent of their preemptive rights, "surplus" water
is available in most years. This "surplus' water is stored and utilized

as if it were a permanent right, creatine a false sense of security

among its recipients and an unhealtny dependency on any
impermanent supply. When severe droughts occur, as they always
will, surface water deliveries are reduced to the preplanned
minimum project yields and people are shocked that there isn't

enough water to satisfy their insatiable demands. What they fail to
realize, of course, is that that's just the way we plaimed it!

Indeed, our historical focus has been to rely on snort-term statistics

to develop what we erroneously have viewed as long-term solutions.

We have given little emphasis to measures which would conserve our
precious water resources Our laws and institubons have encouraged
users to consume excessive amounts in order to protect existing

rights. And there has been little effort to manage ana coordinate the
use of surface and subsurface waters to provide the added flexibility

that conjuncbve use of these resources would allow. Senate Bill 346
proposes no substantive change in that policy

Instead, we continue to hear the same proposals for a "permanent"
solution to the ravages of drought: build more dams and create more
stored water. There are some eleven such projects at various levels

of the discussion stage in California Some are proposed for

authonzation in Senate Bill 346 Together they would provide about
6 million acre-feet per year during the (outmoded) seven year dry
cycle used to size California projects— 16 percent of California's

present needs. Such proposals only seek to perpetuate a river system
that never was what it has beef) made out to be
The total storage capacity of all groundwater basins in Califonua,

on the other hand, is some 1.3 billion acre-feet. The usable storage
capacity is about 143 million acre-feet, 102 million acre-feet of which
is in the agriculturally rich Sacramento and San Joaquin Valleys,

Why not utilize this enormous potential supply of groundwater to

supplement the minimum project yields of surface supplies m years
of arought? This alternative becomes even more attractive when it

is realized that with groundwater recharge there need be no
depletion of the underground reserves over time (California*!

preaent groundwater pumping results in an overdraft of 2.2 million

acre-feel per year )
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Californui has been hesitant to Involve itself in fO'oundwater
management The result is a fragntented, chaotic state of misiue,
abuse, and nonuse of a very important resource If the state would
embark on a rational program of groundwater management, these
resources could be used m conjunction with surface supplies and the
existing transportation networks of the state and federal water
projects to meet future demands for a long period of time
SB 546 alludes to the potential for utilizing storage capacity of

groundwater basins to meet the water needs of the state But it

envisions utihzing a mere 400.000 acre-feet per year!

A management philosophy should seek to minimize the impact of
dry years, rather than attempting to contend Mith wet ones At a
time of crisis there is a tendency toward even more ambitious plans
But. the same cnsis will occur again Why not lay plans for muting
that future event instead of planning expensive proiects to reduce
the nsk by a small increment? The present drought is obviously
serious It is also unusual But it is expectable on the oasis of the past
record And it will occur again

Consideration also ought to be given to the "requirements" of
users in the state Agnculture. for example, utilizes about 85 percent
of the total available water supply m this state, and representatives
of the industry comprise the most outspoken advocates of additional
surface development, often citing as justiRcation their "economic
importance" to the state .As a business, agriculture contribute! 6
percent to the state's gross annual product.
Are we convinced that agnculture ought to claim 85 percent of the

total available water suppfv in this state and to demand it at prices
that do not reflect the full cost of development?
The proper direction for our future efforts should be clear Not

only shoulo we change our habits and Ufestyles to make conservation
an everyday occurrence, but we should change our laws and
institutions to eliminate the disincentives from a bygone era that

undermine the effectiv eness of our conservation programs And we
should recognize that the largest potential for improving water
resource management lies in tne development anci the wise and
efficient utilization of our groundwater reserves, where the vagaries
of the weather can to a large extent be neutralized-
We ought to be willing to commit ourselves to develop the most

efficient means of utilizing and reusing the resource. We ought to

recognize the real costs and benefits associated with alternative

usage pattenu. insure that user groups pay their full fair share of the
costs, and include a guarantee of environmental protecbon.
The fftct that groundwater suppUes that could now be used to

irrigate crops are not available because they were squandered in the
past ought to provide an incentive to develop the facilibes and
operational procedures necessary to insure that water will be
available in tne future—drought or no drought ,And, the fact that
trees and vines were planted that cannot now be sustained because
the "surplus" surface water supplies upon which they depend for

survival are not now available ought to convince us not to become
dependent on that which is by defimticn (and reality) temporary.

It IS clear that we have overdrawn our bounty
Starkly before us is the history of a fresh water river system that

extended to San Francisco Bay 150 years ago. with average annual
fresh water flows of 33 million acre-fee^ Dunng years of average
precipitation agricultural and other upstream development in the
interior valleys and m the Delta not dependent on the State or
Federal projects will have claimed 5 6 miUion acre-feet {17%) by
1990 The Federal Central Valley Project will take 10 million (30% )

.

of which i2 million (13%) will be exported directly from the Delta.

The State Water Project will export 3.3 million ( 10% ) . San Francisco
and E^t Bay communibes will lay claim to another 0.5 million

(1.5%) An additional I.I million will have been imported into the
Sacramento Valley from another watershed on Ouifomia's norfh
coast Only 114 miUion acre-feet (34%) will flow through the DelU
and Bay as outflow.

These are the estimates for 1990. As the export projects reach their

Slanned limits and as upstream use continues to increase, the amount
owmg through the Delta and Bay as outflow will continue to be

reduced
The estimates, too, are for an average year. But the average year

is not a consistent year and we have seen what happeiu when the
natural supply is diminished because of drought

In the 1976-T7 water year the nver system provided or\ly 7.9

miUion acre-feet Agricultural and other upstream users in the
interior valley took 21 percent (1.7 miUion acre-feet). Consumptive
users in the Delta took 21 percent (1.7 miUion acre-feet). The
Central Valley Project took 16 percent (1.3 million acre-feet) for

export south of the Delta and the State Water Project exported
another 10 percent (800,000 acre-feet) The Bay Area communities
took 5 percent (17 million acre-feet) Delta outflow comprised only
25 percent (2 million acre-feet) of the total flow Of that 2 million.

1 million consisted of carryover storage of previous year's

precipitation The "natural" outflow from precipitation that fell

within the Sacramento and San Joaqum basins in lv77 was therefore

only 1 miUion acre-feet

The state and federal projects speak so blithely of having taken
deficiencies m this year of drought Yet they claimed 26 percent of

the nver for export from the Delta Even in an average rainfaU year
in 1990 they seek to claim 23 percent
From the 'inexhaustible ' Sacramento-San Joaquin River system

and its flow of fresh water into San Francisco Bay we have come to

a circumstance of temporanly closing channels through which fresh

water historically flowed westward to the Bay in an attempt to

prevent the salt water of the Bay from entering the Delta. The
normal river flow of some 33 million acre-feet was reduced to a mere
3 percent of its former self

To offset in part that excessive demand on a limited and obviously
variable river system we have built over 1.200 dams and reservoirs

which store about 39 million acre-feet of water Of these. 141 have
storage capacity between 10.000 and 100,000 acre-feet. 45 between
100.000 and 1,000.000 acre-feet, and 10 have a capacity greater than
1,000,000 acre-feet Most of the larger projects are on streams in the
Central Valley

With two consecutive years of less than normal precipitation it

should be clearly evident to all that no conceivable surface storage
system can guarantee continuous water availability to meet the
demands we nave placed 'on the system and on the Delta.
The cry to build more dams and reservoirs ( if all were built ) would

provide only about 6 million acre-feet per year, adding less than
one-fifth of the historical normal year's flow
What IS to be the division of this scarce supply of water in future

vears of below normal precipitation and increasmg demands? WiU it

be the river system (and those dependent upon it) that continues to
bear the brunt of the burden? Or. do we have the courage in wet
years to let a surplus water supply flow by to maintain the nver. using
it only as a true temporary nipplv which cannot be counted upon
each year? And are we willing in arv years to respect commitments
made to environmental needs—when the needs and threats of
permanent damage to the ecosystems involved are greatest?
These are not hard questions If we have learned anything during

the past 150 years the answers ought to be clear TTie present dry
spell has only served to underscore parochial attitudes that are
working against the orderly development of water for California
The Sacramento-San Joaquin River System never was what it was
made out to be Its supplies are limited The in-basm needs and the
out-of-basin export needs cannot all be satisfied by this one source.
Isn't it time to recognize this reality?

The current years of low precipitation bring clearly into focus the
circumstances of water availability in California and the demands
that have been imposed up>on that resource. It is a history of
transition from incredible abundance to abject want. It is a mirror of
a finite world for all resources that should give us the beginning, at

least, of an understanding of the past, and enable us to letter plan
for the future.

It is incumbent on us all to fully understand the real plight of the
water resources in this state, as well as the factors that have
contributed to the unfortunate position in which we find
ourselves—floundenng uncertainly in the face of a crisis we knew
would occur, and indeed probably caused
Those who profit from the exploitation of water now find

themselves without the resource to meet even present
commitments. Even in normal years, the operation of the Delta
pumping plants results m increasmg saltwater intrusion As this
reverse flov*' condition causes a decline in mtenor Delta water
quality, export water quality degrades as well. To prevent such
degradation, the exporters now seek to go farther upstream to secure
higher quality water for the pumping intake "The Peripheral Canal
is a means to achieve this purpose Once mterior water quality is no
longer a concern of those who are exporting water from the Delta,
downstream users will no longer have this built-in insurance agairut
seawater intrusion. Having first claim to nver flows at the Pen^eral
Canal intake, downstream wr'er quality would no longer be a
concern to the water exporters

Exclamatioru of concern over Delta water quality in the form of
release requirements to meet water quality standards are hollow
indeed when we recognize that shortages of water will inevitably
occur In those periods of crisis the insatiable demand for water by
those who have grown dependent on an unreliable source will

undoubtedly effect the removal of those legislative trappings that
purport to give Delta water quality a higher priority

It is obvious to me from the recommendations of the Conference
Committee, that the proponenU of Senate BiU 346 have failed to
deliberate those facts or to learn these lessoru.

JOHN A. NEJEDLY
January 27. 1978

ASSEMBLY MINORITY REPORT ON SB M«
January 27. 1976

Senstor Ruben ^y»J*, ChMtrman
Joint Conference Committee on SB 346
Dear Senator Ayala: Contained herein are the principal reasons

that I decUned to support the Conference Committee Report on SB
346

First, the Penpheral and the Mid-Valley Canals are desperately
needed by San Joaquin VaUey farmers I believe that the conditions
In the bill that must be met prior to the construction of these canals
are too restrictive. For example. I do not beUeve that it is appropriate
(or a few Delta water agencies to have the ability to prevent
construction of the Peripheral Canal by refusing to sign water supply
contracts with the state and federal governments I believe the enect
of these restrictions in SB 346 may reduce the probability that the
Peripheral and Mid-Valley Canals wiU be constructed

ScNXindly, I believe that the provisions authorizing the release of
water stored in reservoirs for fish and wildlife in San Francisco Bay
should be clarified. I should note that I do not disagree witn
protecting major fish and wildlife species at historical levels m the
Delta and Suisun Marsh Unfortunately, the provisions in SB 346
simply specifies that water is to be released to protect in the Delta,
the Suisun Marsh, and the San Francisco Bay Thus, this very general
section could result in substantial quantities of reser\-oir stored vvater

being released for some relatively minor fish and wildlife

enhancement in the San Francisco Bay when such waters would in

fact be substantially more valuable in producing economicaUy priced
food

I beUeve that the Conference Committee's amendments make
cubftantial improvements in the biU.

I would also like to express mv appreciation to you and to the other
members of the Conference Committee who nave been gracious
enough to hold six long hearings in the different parts of the state in

order to receive input from the water community and the public on
this very important bill You and the other members of the
Committee who have supported SB 346 have sincerely tried to work
out the controversial portions of the biU. I appreciate your great

efforts and your wiUingness to work with those who opposed SB 346

Sincerely.

GORDON DUFFY

10—77736 A-13
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CORRESPONDENCE WITH LEGISLATURE ON SB 346

SUMMARY OF SUBJECTS

From the Department of Water Resources

A-17. Gualco. August 4. 1977. Subject: Answers to specific questions.

Question 1. Completion date and costs of SB 346 facilities.

2. Inflation rates used to deternnine costs.

3. Sharing costs. SWP and CVP.
4. Financing facilities.

5. Effect of SB 346 on cost of water.

6. Cost and availability of water to MWD service area.

A-19. Gualco, August 11, 1977. Subject: Answers to specific questions.

Question 1. Demand through 2000, SWP.
2. Yield proposed plan through 2000. SWP.
3. Capital expenditures and sources of funds existing SWP.
4. Capital requirements (State share only) proposed facilities to 2000.

5. Financing by California Water Fund.

6. Interest costs of Cottonwood Project.

7. Inflation rates used in financial analysis.

8. Source of additional capital.

9. Why existing SWP cost more than SI.75 billion.

10. Financing SWP from California Water Fund vs. revenue bond.

11. Project acre-foot cost of operation, maintenance, power and replacement.

12. Availability of water to Southern California.

13. Reimbursement of "enhancement" of Delta water quality, fish, wildlife, and recreation

and historic upstream depletions.

14. Availability of Tidelands funds for SWP.
15. Cost of benefits to area of origin.

16. Cost of water from and other questions concerning the Mid-Valley Canal.

17. Revenue bonds for State-constructed Mid-Valley Canal.

18. Lands in Mid-Valley area administered by the Resources Secretary.

19. Additional SWP facilities after 2000.

20. Share of SB 346 facilities costs between property taxes and water charges.

21. Repayment of federal share of Peripheral Canal cost.

22. Federal construction of Sites Reservoir.

23. Ground water level in Mid-Valley Canal area.

24. Interim Suisun Marsh facilities.

25. Permanent Suisun Marsh facilities.

26. County of origin payment for water developed by SWP.
27. Water for Mid-Valley service area.

28. Development of yield for Mid-Valley Canal by State.

29. Yield remaining in Central Valley after SB 346 facilities are developed.

30. Contractors receiving SWP yield.

31. Delta outflow requirements in Kelley and Tippets report.

32. Meeting requirements from Question 31.

33. Unimpaired Delta outflows.

34. Actual Delta outflows.

35. CVP costs and power requirements. SB 346 facilities.

36. Application of 160-acre limitation to Delta.

A-40. Gualco. August 31, 1977. Subject: Effect on financing of future facilities included in SB 346 if Tideland

oil revenues are reduced.

A-41. Perino. August 31. 1977. Subject: Peripheral Canal concerns.
Question 1. Possible seepage impacts.

2. Costs to San Joaquin County for policing recreation areas.

A-14
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A-43. Cline. September 1, 1977. Subject: Conservation of Delta outflow with Peripheral Canal in operation

vs. present operation.

A-44. Guaico, September 2, 1977. Subject: Answers to a series of questions and general comnnents on the

Department's efforts in studies leading to SB 346.

Question 1. Delta salinity intrusions under future export levels.

2. Water available to SWP by year to year 2000 with SB 346 and existing facilities.

3. SWP water available to Southern California by year to 2000.

4. Meeting water demands of SWP and risks of shortages m 1990 and 2000.

5. Cost of water per acre-foot to fVlWD each year through 2000.

6. Comparison of yields of Peripheral Canal and the two alternatives.

7. Mitigation of possible flood control problems from Peripheral Canal.

8. SWP-CVP additional yield required above the November 19th criteria to meet D-1379 or

D-1379 plus Four-Agency Agreement.
9. Determination of nonreimbursable costs of improved Delta water quality.

A-47. Statham. September 23. 1977. Subject: Answers to questions raised.

Question 1. Increased summer flow in Sacramento River with Glenn Reservoir in operation.

2. Protection of people of Elk Creek whose property will be required by the project.

A-48. Boatwright October 26. 1977. Subject: Possible water savings through agricultural water conserva-

tion.

A-48. Ayala. November 18. 1977. Subject: Explanation of USBR "CVP Committed Water".
A-50. Guaico. November 25. 1977. Subject: Cost of and additional yield from the Eel River development.
A-51. Statham. December 2. 1977. Subject: Answers to specific questions.

Question 1. Contracts for storing water underground.
2. Description of Rand Study.

3. Compensation to property owners displaced by a water facility.

4. Increased summer flows on the Sacramento River with SB 346 facilities.

A-52. Ayala. December 8. 1977. Subject: Answers to specific questions.

Question 1. Surplus water to San Joaquin County in 1980.

2. Amount of CVP-SWP export water from storage.

A-52. Nejedly. December 12. 1977. Subject: Information requested for the Stockton meeting of the Joint

Conference Committee.
Subject 1. Delta export pumping capacity of both the State and federal projects.

2. Capacity of SWP and CVP to export water before it reaches the Delta.

3. Projections of year 2000 deliveries of both projects under 1 and 2 above.

4. Basis for using the historic critical period (1927-34) for water project yield studies.

A-54. Ayala. December 13. 1977. Subject: Supplemental information on Eel River development proposal

made by the Sacramento Valley Landowners Association at the December 2. 1977 hearing in Redding.

A-55. Johnson. December 13. 1977. Subject: Response to specific questions.

Question 1, Increase cost to CVP and SWP contractors of SB 346.

2. Increase cost to Delta beneficiaries of SB 346.

3. Comparison of sacrifices that could result from a drought.

4. Feasibility of Peripheral Canal with respect to Delta outflows and who pays for the canal.

5. Support of CVP and SWP Delta water quality criteria versus water contracts during dry

periods.

6. Who, other than Delta interests, benefits from SB 346?

7. Meeting water quality in the Delta in 1976 if 1977 is a worse year.

A-56. Ayala. December 16. 1977. Subject: Analysis of Kern County's suggested amendment No. 7 to SB 346

which would permit DWR to construct State-only Peripheral Canal.

A-59. Ayala. December 20. 1977. Subject: Analysis of the report of the federal General Accounting Office

on the California Drought of 1976-77.

A-62. Duffy. December 22. 1977. Subject: Analysis of the Jim Provost statement on behalf of the Dudley

Ridge Water District made at the Fresno, November 21, 1977, hearing of the Joint Conference Commit-

tee.

A-66. Ayala. January 3. 1978. Subject: Transmittal of comments on the Kern County Water Agency state-

ment on the effect of SB 346 on SWP financial integrity.

A-68. Ayala. January 4. 1978. Subject: Rebuttal to statements made by Mr. H. C. Niesen of the Elk Creek

Grange No. 441 at the December 2, 1977, hearing of the Joint Conference Committee on SB 346 held

in Redding.
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A-70. Gualco. January 25. 1978. Subject: Analysis of Mr. Jerry Dibble's letter of November 30. 1977. on the

capability of the SWP.
A-70. Gualco. February 9. 1978. Subject: Use of the Delta Mendota Canal and California Aqueduct to

deliver Eel River water to the San Joaquin Valley.

From the Department of Fish and Game

A-71. Gualco. September 2. 1977. Subject: Response to specific questions.

Fish Screens

—

Question 1. Effectiveness of fish screens developed to date.

2. Characteristics of a satisfactory fish screen.

3. Development of a proper fish screen in time for placement in the intake of the Peripheral

Canal.

Delta Fishery

—

Question 1. Relative health of the Delta fishery as compared to historical Delta fishery.

2. Protection afforded by the Four-Agency Fish and Wildlife Agreement.
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DCPAJITMENT Of WATER tCSOJKCES
• a to* Ml

416) ••5-92*9

Ausxiat •. 1977

Honorable Eugena Oualco, Chairman
Asaeably CoHilttee on Water, Parka,

and Ulldlire
Stat* Capitol, Room ?016
Sacrunento, CA 950l«

Dear Gene:

Your letter of July 11, 1977. requested coat Inrormatlon on the
facllltlea Included In SB 3*o. Ve have previously provided
Clyde NacDonald vlth a copy of the prellnlnary rinanclal analyala
which we performed for our Delta Alternatives package. While
SB 3k6 chances the picture slightly, we are basing our answers
on the previous analysis, Mlth soBe adjustments. We plan to
revise the financial analysis and make It a part of the final
Delta report, but It would not be available to your Committee
in tisw.

lYie folloMing are our responses to your questions.

9uestion 1 : "What are the tentative completion dates for these
facilities and what are the expected costs in 1977
dollars?"

Response : The tentative completion datea for the features in
SB i^b are shown in Table 1 (attached), along with the estimated
costs in 1977 dollars.

Question 2 : 'WhAt construction inflation rate is assumed?
Assusang this Inflation rate, what will be the
actual dollar costs for each of these completed
facilities?"

Response : The assumed inflation rate is 6 percent annually. The
escalated coats are shown on Table 1.

Question 3 = "What are the expected state shares of the costs of
the various facilities in 1977 prices? What are the
expected state shares of the actual dollar costs for
each of these completed facilities?"

Honorable Eugene Oualeo
Page 2

Auguat *, 1977

Rasponsa:
Table H
Queatlon < :

The expected state share of these costs is shown on

"Prom what sources and In what amounts will coma
the state financing expenditures listed In Question 3
above?"

Response: The financial analysis is based on approxlsiately
93>^20 iBllllon of captlal expenditure as shown In Table 1. We
assumed that the Cottonwood Creek Reservoir would be constructed
and financed by the V. S. Corps of Engineers and the State would
repay Its share under the Water Supply Act of 19SB. The payments,
with interest, would be made over a 50-year period, beginning
when the project Is complete. In determining how the project
night be financed, a total Interest cost of IBOO nllllon for the
Cottonwood Creek Reservoir was also assumed as a capital expenditure
for a total of |A,?20 million.

In order to Include the repayments to the Federal Government for
Cottonwood, the financial analysis for the facilities covered the
period from 1977 through 2035. These capital expenditures were
assumed to be financed aa follows:

California Water Fund
Supplemental Revenue Bonds
Hlscellaneous Receipts
'General Obligation Bonds

<l millions)

3,100
700
250
167

*,217

*The portion of Oeneral Obligation Bonds reserved
(offset) for construction of additional facilities
in Northern California watersheds as provided In
Section 12938 of the California Water Code.

The financial analysis did not include the tlO million annual
appropriation Chat Is Included in SB 3'i6 . This appropriation
should reduce the amount of supplemental revenue bonds needed;
the exact amo'Unt would depend upon how many yeara the SWP received
the annual appropriation.

C.ueatlon 5 : "How much will these facilities add to the cost of
water In the six major service areas of the project:
Feather River, North Bay, South Bay, San Joaquin,
Central Coast, Southern California? Please specify
the present cost per acre-foot and the added cost due
to the SB 3''6 facilities and the OKP«R of the water
developed by these SB 'i'*6 facilities."

Honorable Eugene Gualcc
Page 3

August •, 1977

Response : The facilities in SB 346 are considered to be additional
conservation facilities (except the East Branch Enlargement and
Mid-Valley Canal). As conservation facilities, the costs would
be reimbursed through the SWP Delta Water Charge. Each contractor's
charge is detersilned by using the Delta Water Rate which is the
same for each contractor, without regard to the location of the
service area. The costs of conservation facilities are included
in the Delta Water Rate calculation in the year that construction
of the facility commences. The present Delta Water Rate for 1977
is S9.'iO per acre-foot, which Includes the estimated costs of a
Delta transfer facility (Peripheral Canal) because the water supply
contracts define facilities which transfer water across the Delta
as "initial" conservation facilities rather than "additional"
conaervatlon facilities. The estimated cost of the Canal accounts
for approximately $3.60 per acre-foot of the present Delta Water
Rate.

The following table suonarltes the Increase in Delta Water Rate
for each additional facility and the year It would affect the rate.
These Increases are a measure of the cost of the additional
facilities but do not necessarily provide the added cost to the
user over what would be paid If no further facilities were
constructed.

EFFECT or SB 346 FACILITIES OM COSTS OF WATEK

Honorable Eugene Gualco
Page 'i

August 1), 1977

South Bay Area
San Joaquin Valley Area
Southern California Area

»38/AP
26/AP
$128/AF
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DCPAITMENT Of WATCI KSOUtCCS

(91fc) **&-»•«

Auc-iit 11, 1977

Hoftorabl* Eu<*ne Oualco, ChaLraan
A«Kt«bl/ Covalttee on Hat«r, Paiiti,

•nd Ulldlir*
State Capitol. Roo« ?016
SacrsMnto, CA 9^1*

Dear Oenc:

Tour Aocust 8. 1977. letter atked a nimber of queitlons
refardtng crtc provision* of SB 3^0. wnile I responded to
toae of these at your Coantttee nearln^ on August 9, 1977,
here arc sur written responses Mhlch I proalsed to provide
by tAc coatlnuatlon of the Coaalttee hearlnx on Friday,
Aucuat 1?, 1977.

He are oasinc ansners to financial questions on the prellalnary
financial analysis «rfilcn we performed for our Delta Alterna-
tives pacKace. As stated In our August 4, 1977, letter to
you, SB }*6 changes the picture sllg^tly and «e will, of
course, revise tfte financial analysis for the final Delta
report.

TTte following are our responses to your questions.

lestlon 1: Vhat Ls the projected desand of the State tfater
eject for each year through the year ?OO0*

Resppnae : The following tabulation shows the projected demand
of the State Hater Project through the year ?000 In thousands
of acre-feet.

W.

Honorable Eugene Gualco
P^e 3
August 11, 1977

tbe yield of the SWP would be about a to 4.1 allllon AF per
year in year 3000. TDls estlaate was derived as follons. In
MAP:

Present aystea with Peripheral Canal
and planned additional puaps at
the Delta P. P. 2.9 to 3.0

Ground water storage south of the
Delta 0.4

Cottonwood Creek Project 0.15 to 0.20
Los Vaqueros, 2^ x 0.l6 .Ofc

Olenn Reservoir, SO* x 1.0 0.5

Total, approxlaately k.O to 4.1

Theae estimates are based on capability during the 192d-34
historic critical dry period. Ve jsually allow about 0.2 NAP/
year for SWP aqueduct conveyance losaea and recreation, ao tAe
delivery potential for StfP contractora would be 3.8 to 3.9 NAP
per year.

Question 3 : How such aoney has been invested In capital features
of the State Hater Project to date? Proa what sources has the
financing been obtained and In what aaounts*

Response: As of January 1, 1977, capital expenditures and
sources of financing for ttot SVP are as follows: (in thousands
of dollars)

Capital Expenditures (Including Davls-
Grunsky Act Prograa)

Financed by:
General Obligation Hater Bonds

(Bums-Porter Act)
California Hater Fund
Orovllle Revenue Bonds
Devil-Canyon Caatalc Revenue Bonda
Nlsccllaneous Receipts*

>a.**3,762

$l,552.y**

286,7*6
2**. 995
72.*38
287.039

•Miscellaneous receipts are derived fro* payments and
appropriations as authorised by a variety of special
contracts, coat sharing agreeaents, and legislative actions
concerning the SVP. These were primarily coaprlsed of:

Federal flood control contributions;
Appropriations for Capital Costs allocated to recreation
froa tldeland oil and gas revenues;

c1 Appropriations prior to tltc Bums-Porter Act,
d) Investment earnings on jnexpended atscellaneous recelptk,

and
e) City of I«s Angeles payments for Caatalc Power Developaent.

;i

Honorable Eugene Cualro
Pag* 2
August 11. 1977

DWR Goal for
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Expenditures 2 and 3 are paid with revenue derived from the

State Water Resources Development System (primarily payments
from StfP water contractors), and this revenue Is only for the

usee described In California Water Code 12937(b), which does
not Include capital expenditures. The only Interest expense
tnat can be paid from this revenue Is for the Hater Resources
Development Bonds. Since the Cottonwood Interest expense Is

not included In this category. It was assumed as a capital
expenditure and financed as such. Payment to the Federal Govern-
ment under the Water Supply Act of 19^8 Includes both capital and
interest costs allocated to water supply by the Federal Government.

Question 7 : Your financial analysis assumed an Interest (infla-
tlon) cost of 6^ per year. On what basis do you believe that
this Is appropriate? How sensitive are your estimates of needed
capital costs to the assumed Interest rate? In other words,
how much more capital would you need If the assumed interest
rate were some specified amount higher?

Response : The Department evaluates the possible effect of future
Inflation each year in its planning process. The latest guide-
line concerning escalation rates is included as Attachment 2 to
this response. For simplification, the preliminary Delta
Alternative financial analysis assumed a flat b percent rate as
opposed to breaking the costs into categories as shown on the
attached sheet.

In response to the second part of the question, It would be
impossible to determine a sensitivity factor for Inflation without
actually performing several financial analyses at various escala-
tion rates. This has not been done by the Department. In
general. If inflation Is higher than assumed, capital costs will
Increase and the need for financing will increase, primarily the
need for supplemental revenie bonds will be higher.

Question 8 ; If additional capital amounts are required, how do
you propose to raise such additional capital?

Response : The Department assumes that any financing needed for
capital expenditures above and beyond all presently authorized
sources would be met with supplemental revenue bonds to be Issued
under the authority granted to the Department under the State
Central Valley Project Act. These bonds are assumed to be supported
by contractor revenue and would require supplemental contracts with
the SWP contractors, similar to the Devil Canyon-Castaic contracts.

Honorable E-gene Gualco
Page 6
August 11, 1977

Question g : Why has the capital cost of the State Water Pro'ect
been so much more than the $1.75 billion authorised by the voters?

Response : It was not intended that the $1-75 billion authorized
by the Burns-Porter Act would be sufficient to cover the entire
cost of the State Water Project. Water Code Section 12931 states
that "The object ... Is to provide funds to assist in the construc-
tion .... The original cost estimates did not anticipate the
huge escalation of costs due to inflation since 1959. Also, the
$1.75 billion did not include estimated costs of additional
facilities- to augment the yield of the project. Most of the
facilities in the Delta Alternatives Program fall Into this
category. The Burns-Porter Act provided that $130 million be used
for Davls-Grunsky loans and grants. This lurther reduced the
amount available for construction of the project.

Question 10 : Why should the pro.)ect be financed from the
Calll'ornla Water Fund as opposed to revenue bonds?

Response : Ever since 195£i, It has been the policy of the State
for a portion of tldelands oil revenues to be ;jsed for water
development. Part of the philosophy was that one natural resources
was to be used to develop another natural resource. The Burns-
Porter Act, which was approved by the people, appropriated the
then existing California Water Fjnd for construction of the State
Water Project . Although revenue bonds have been issued for
power facilities and are expected to be used for certain additional
facilities this method of financing is complex and expensive.
The bond Issuance expenses are high and the interest rate Is
higher than General Obligation Bond financing. II the California
Water Fund were not used. It is questionable as to whether the
Department could market sufficient revenie bonds to cover all of
the State Water Project construction costs to the year 2000.

Question 11 : Question 5 of the letter requested the present cost
per acre-foot and the added cost due to the SB 3^6 facilities and
the OMPWl of the water developed by these SB 3^6 facilities. Your
letter did not Include the cost of the OMPiR. Please provide
this information.

Response : As stated in my letter of August 5. the rates
represented Included the current Delta Water Rate and all trans-

portation costs. The Delta Water Rate includes operation,
maintenance, power, and replacement (OMP&R ) costs for conservation
facilities. Transportation costs also include OKPflcR for transpor-
tation facilities.

Honorable Eugene Gualco
Page 7
August 11, 1977

Question 12 : Question 6 requested a percentage Increase of
water which will be made available for the MWD service area.
Your answer provided the
to the MWD service area.

crease in water supply to MWD and not
Please provide this Information.

aponae ;

llfornlaCalifornia area. The following table indicates the estimated
increase in water available from the SWP in the Southern California
area to KWD and other contractors between I980 and 2000, resulting
from the completion of facilities Included in SB 3^*6.

(1,000 acre-feet/yr)
1980 2000

Requests for entitlement water
from SWP for Southern California
area

Less Net Conservation and Waste
Water Reclamation Goal

1096
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Au^'ttt 11, 1977

^ueitlon K : If Ifx Mld-Vnllvy Ctin«l Is congtrucltd by Ihir

iitate ¥i\'n vaier provided by thv Central Valley Project, plvaie
provide tne tollaMtng on a r>«r acre-fcMSt baala:

a. What. It the L-oit of
acr*-foot 1 ros CVP?

ipatr«B4 water developnenli per

b. Hhat Mould oe th'^ allocated c^st per acre-foot of ttie

Pertpneral Canal, aai< vlng atate tLnanc'ng?

c. What 11 your eatl»ate of tne allocated capital costs
for Charge for conveyance fros Clifton Court to the Nld-Valley
Canal Intake?

d. What la your estlsate of the capital coats of the Hid-
Valley Canal per acre-fool?

e. Mhat Is your estlsate of the OHPW of the upstreaa
water developments?

(. Mhat is the OMPtf of the Peripheral C*nal?

g. What Is the ONPftfi of the transfer of water from Clifton
Court to the MLd-Valley Intake?

h. What Is the expected ONPM of the Hld-Valley Canal Itself?

1. What La tne total expected cost per acre-foot for
Hld-Valley Canal water?

Heiponie : Tne Hld-Valley Canal Is a proposed federal project and
It is not the Department's Intent to take over the pro'ect. DWR
has, however, oeen working with the Bureau of Reclaaatlon on
pro ect form-jlatlon and environmental considerations and on ways
of assuring that the water iro% the project Le jsed to offset
present ground water overdraft.

The possibility of the State building the project and wheeling
CVP water to this area was put In SB ?'t6 at the request of
potential service area representatives to provide for timely
coapletLOn should federal authorization or lundlng not be forth-
coaln^. Consequently, all of the apeclllc Lnforsatlon you
requested has not been developed by OVR. However, construction
by the State would oe contingent upon execution of appropriate
contracts with proiect beneficiaries and USBR such that the State
would recover all costs, with Interest. Beca se this water Mould
be ised to offset present gro md water overdraft ratner tnan
Initiating new uses, unit costs of water would likely be balanced
with local costs of continuing overdrafting the ground water or

Honorable Eugene Gualco
P«ge 11
August 11, 1977

Cuestlon Ic : What lands are proposed to be adalnlstered by the
Reso'irces Secretary in the Hld-Valley area? Are there capital
costs involved? What are the expected annual costs? Have these
lands and facilities been reviewed by the State Department of
Parks and Recreation and has the Department deteradned that these
lands and facilities are most appropriate as state operated as
opposed to locally operated?

Response : The lands proposed for adolnlstratlon by the Resources
Secretary relative to the Hld-Valley Canal are riparian lands
along the San Joaquin River and Kings River where minimum flows
for fish enhancement would Be provided. Federal non- reimbursable
costs would be 7b percent and non-federal (State) costs would be
2^ percent as shown below.

Approximate State Costs
Annual Equivalent

Capital Cost Cost 1/

San Joaquin River Enhancement
Kings River ^hancement

$2.1?8,000

$2.'i75,000

$3?H,000
Hit, OOP

$^38,000

1/ Includes capital and annual cost components.

The plan for these lands and facilities have been reviewed by
the Departments of Parks and Recreation and Pish and Game and
these are considered very high priority streams. Ho formal
determination has been made as to the appropriateness of state
or local operation, but the Resources Agency has indicated to
the USBR that legislation was pending and that If It passed the
state would provide the letter of Intent necessary for the Bureau
to Include this aspect in the Hld-Valley Plan.

Question 1^ : SB 3^6 proposes to construct the Peripheral Canal,
Cottonwood, Glenn, and Los Vaqueros. When additional facilities
are require for water needs In California , what sequence of
facilities might be expected? Please describe the facilities,
the capital costs, the yield, and the per acre-foot cost. We
recognize tnat some projects are alternatives for others, so we
would appreciate that this sequential list of facilities select
the best facilities and exclude alternative projects utilizing
essentially the same water.

Honorable r* .'.«-nc Gualco
Page 10
August 11, 1977

tne local agencies would not enter into contracts. Financing
would probably be obtained through Issuance of revenue bonds
CMcel on these repayment <ontracta. SpeclfLc information rurrently
available is listed oelow.

•. In planning tht Hld-Valley Canal, we mderstand USBR
Is using Ib.jO/AF ($1.^0 capital and |<i.00 OHW) for the
coat or water at the Delta from CVP.

b. Costs would not be directly chargeable to the Perlphe-al
Canal aa the federal share would be handled aa dlscusaed
mder o'estlon 21

.

c. The approximate cost to convey water (root Clifton Court
to the M;d-Valley Canal Intake la estimated to be 12.50/AF.

d. Unit capital cost of water for the Hld-Valley Canal
depends on a coat allocation which we nderstand from USBR
Is not yet available.

e. OHPWt costs rif CVP upstream Jevelopment Is Included In
the $^.^0/AP as noted in (a) above.

f. OHPtfl of the Peripheral Canal would probably be part of
the CVP coat of water at the Delta as noted in (a) and {b)
above. ^ ' ^ '

g. The estimated OMPW cost of transporting water from
Clifton Court to the Hld-Valley Canal intake Is about $1.00/AF.

h. ONPW) costs for the Hld-Valley Canal were estimated to
be abOit $3.? million per vear by USBR in 197^.

I. We .nderstand tnat USBR is estimating tnat the coat of
water to the Mid-Valley service area will be between $20
and $30 per acre-foot. C-sts would probably pe hl.;her with
State construction because irrigation water users would be
required to pay interest costs.

Question 17 : Coild the State Water Project sign contracts with
the Central Valley Project for water supply and with the Hld-Valley
Canal water users and then sell revenue bonds in order to construct
the needed facilities for the Hld-Valley service area?

Response : Ifes. The pro. [ect would tMve to be authorized as a
unit of the Central Valley Project by State legislation, the Hld-
Valley Canal users wo^ld have to agree to pay the full costs of
operation and btnd service, and this pledge would have to be
backed by the taxing power of these agencies. The water would be
supplied by separate contract between the Burea-j of Reclamation
and the Hld-Valley Canal users.

Honorable Eugene Gualco
Page 12
August 11, 1977

Response : Full SWP contract entitlements exceed our estimate
of reduced year 2000 demands by about one million acre-feet.
Assuming the Delta criteria In the current draft of the Four-
Agency Fish and Wildlife Agreement are adopted, the cited lacllities
and conunctlve use of ground water south of the Delta would yield
about one-half million acre-feet more than the estimated year 2000
demands. Therefore, an additional one-half million acre-feet
would have to be developed Lo meet full contract entitlements.
This could come from additional storage in the Central Valley or
waste water reclamation or possible other sources. We are not
attempting to make that judgment now as it is premature to describe
the facilities, their sequencing, or jnlt costs.

tjuestlon gO : In the various areas where water will be delivered,
how will the cost of th« facilities In SB 3^c be shared between
property taxes and water charges?

Response : DWR contracts with the 31 water agencies throughout
the State Include provisions for repayment of all costs of pro.'ect
facilities Including all capital and OHPftR based on the maximum
amount of water to be delivered annually In accordance with a
scheduled build p. These costs would Include the State's share
of the cost of facilities that would be a ithorl?ed by SB 3U6.
These costs could then be passed on to the various water •jsers.
Information on how these varlo-s water districts distribute
these costs between property taxes and water charges Is not
readily available. It W3uld r^qiir*- an extensive survey of water
agencies to determine the 8ctual=metnod8 of repayment as It
relates to property tax and water charge. The USBR contracting
procedures are also based on payment for water requested. The
malorlty of the water furnished by the USBR la for agricultural
purposes. The pricing policies of the USBR contracting agencies
are also not readily available.

Question 21 : A ma."or benefit of the Peripheral Canal will be
the Improved water q'isllty at the export pumps and sn improved
water service reliability. Federal contractors receiving Delta
water generally nave long-term, fixed-rate contracts. If these
contractors will not pay their share of th- cost of the Peripheral
Canal that m-ist be repaid to the federal government, what public
agencies in California will repay these costs?

Reaponae
protect the Delta while meeting the present and

fonae: The Peripheral Canal Is needed by the SWP and CVP to
ect the Delta while meeting the present and fut-ire levels of

export needs of both projects south of the Delta. SB 3iio reqilres
full federal participation before \t can be built. The federal
share of the coats would probably be considered part of the total

A-21
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cost of the CVP and should be evaluated In this light. While
It is true that federal contractors generally have long-ter-n,

fixed-rate contracts, we jnderstand that the CVP Is moving
toward a Delta pool pricing concept similar to that of SWP.
Under th^s approach, costs could be recovered by a combination
of extending the pay-out period for the project and Increasing
the price of continued water service as existing contracts are
renewed or new contracts executed. We are nable to comment on
the extent to which other public agencies would be req^ilred to
repay the federal share of the Peripheral Canal costs.

Question 22 : What is the probability that a small Sites Reservoir
will be constructed by the federal government: When might It be
expected that this small Sites Reservoir would be constructed?
What are the physical and economic Implications of constructing
a snail Sites Reservoir followed sometime later by an enlargement?

Response : According to USBR staff, there Is a good probability
that the Sites Reservoir will be constructed. The President has
signed an appropriation bill authorizing $^100, 000 for a lour-year
study of the West Sacramento Valley Canal Unit of the CVP which
Includes the Sites Reservoir. It Is conceivable that construction
could begin within six years. The Colusa Reaervoir-Rlver Diversion
Unit (large Sites Reservoir), Included In SB 346, Ls considered
an alternate to the Glenn Reservoir or as a source of additional
supplies after the year 2000. The Colusa Reservoir pro ect
could be staged to Incorporate a small Sites Reservoir as an
early phase of the project.

Question g3 : What Is the optimal economic ground water level
In the Mld-Valley Canal area conslJerlng the cost of Mid-Valley
'.mports?

Response : The present average ground water level In the Mld-
Valley service area is 100 feet; however, In some areas the
level Is mjch lower. By the year 2020 this level has been
predicted to drop to an average value of 300 feet without the
Hld-Valley Canal. With the Mid-Valley Canal, which would provide
up to 650,000 acre-feet/year of ground water overdraft relief,
the level is expected to drop to an average 2^ feet. Some small
farmers in the area are now experiencing economic difficulties
due to heavy pumping costs which Indicates that the optimal
economic ground water level may have already been reached. Studies
by USBR have shown that there will be an economic advantage In
reducing the overdraft by 60 feet.

Honorable Eugene Qualco
Page lU
August 11, 1977

Question 2^* : Precisely what facilities are proposed as Interim
SuLsun Marsh facilities? What are the specific water quality
and water quantity objectives, and how will these objectives be
met? What operation studies have been done, and what are the
results?

Response : Interim standards and facilities to protect the Sulsun
Marsh are outlined in the April 12, 1977, draft Four-Agency Fish
and Wildlife Agreement (Attachment U), Section III Bl, as quoted
below.

a. The 28-day running average of dally mean electrical
conductivities at O&A Ferry Landing on Chlpps
Island shall not exceed 12-5 mmhos from October
through May, except that the comparable conductivity
shall be 15-6 m-mhos during the same months in any
calendar year when the Project's water users are
taking a deficiency in Scheduled Water. Further-
more, from January 1 through February 15. the
standard will be the same as in the previous December
In all years.

"b. The minimum mean monthly Delta Outflow Index during
the period January through May shall be b,600 cfs
whenever storage Is at or above the minimum level
in the flood control reservation envelope at any
two of the following: Shasta Reservoir, Orovllle
Reservoir, and CVP storage on the American River.
In addition. In Above Normal and Below Normal Years,
the minimum Delta Outflow index will be 12,000 cfs
for 60 consecutive days in the period January through
April. In Wet Years the minimum mean monthly Delta
Outflow Index from February through May will be
10,000 cfs, except in Subnormal Snowmelt Years »hen
the period shall be February through April,

"c. In addition, the Projects' managers shall prepare
the necessary documentation required by the National
Environmental Protection Act (NEPA), and the
California Environmental Protection Act (CEQA), so
that they can make a decision based on those documents
whether to conplete physical modifications described
below. If the decision is to build the facilities,
every reasonable effort shaXl be made to complete
them by July 1979.

"t) Install all water control facilities required
to (a) deliver water from Montezuma Slough taken
from a point southeast of Meins landing onto
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those managed wetland areas (located on Grizzly,
Simmons, Wheeler, Dutton, Van Sickle, and
Hammond Islands) presently flooded with water
from Honker, Sulsun, and Grizzly Bays; (b)
deliver water from Spoonbill Creek onto Chlpps
Island; and (c) drain soil water from all these
areas directly or Indirectly into Honker,
Grizzly, or Sulsun Bays or the Sacramento River.

"11) Optimize water management on the managed wetlands
between Goodyear Slough and Sulsun Bay by either
Installing water control facilities as necessary
to flood these lands from Goodyear Slough and
drain them to Sulsun Bay or by providing
sufficiently Increased water exchange In Goodyear
Slough by Installing appropriate drainage facilities
at the south end of the slough.

'Hi) The facilities designated above shall be construc-
ted only if engineering studies show that they
will be an overall benefit to the natural
resources of the Marsh.

"IV) Plans for the physical modifications to be made
pursuant to this subsection must be approved by
USFWS and CDF&G.

"v) The Projects shall bear the cost of constructing,
operating, and maintaining all water control
fac til ties constructed pursuant to this subsection
over and above the costs necessary to manage the
affected lands with 1922-1967 Delta outflows.

Prior to January 1, I982, a study shall be conducted
as part of the Sulsun Marsh portion of the Interagency
Ecological Study Program to determine what quantity
and quality of applied water, managed In what manner
and for what period of time, la necessary to remove any
accumulation of soil salts that result from the water
qualltltes referred to In Section III.B.2.C.

During the period in which these Interim standards
*PPly. the Projects shall make releases of stored
L>ake Berryesse water In such quantities and at such
times as may be recommended by CDFAjC providing,
however, that such releases shall not Interfere with
the Projects' obligation to provide water actually
needed In a given year under their contracts."
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We have made a 198O level operation study, employing the draft
Four-Agency Fish and Wildlife Agreement interim Delta quality
criteria. The results, in terms of estimated monthly average
chloride concentrations in Sulsun Bay and the West Delta, were
presented In the SWRCB Delta hearings this spring, as a DWR
exhibit, A copy Is attached (Attachment 5) showing projected
chloride concentrations at Benicia, Port Chicago, Chlpps Island,
and Collinsviile.

Question 25 : Precisely what facilities are proposed as the
permanent Sulsun Marsh facilities? What are the specific water
quality and water quantity objectives, and how will these
objectives be met? What operation studies have been done, and
what are the results?

Response : Permanent standards to protect the Sulsun Marsh are
also set forth in the draft Pour-Agency Fish and Wildlife
Agreement as shown below.

"a. A mutually satisfactory program Including standards,
monitoring systems, facilities, operating and
management procedures and assurances to accomplish
Objective 3 in Section II. B shall be developed by
July 1, 1979.

"b. To Implement the program the Projects shall provide
all managed wetlands of the Sulsun Marsh, except
those on Ryer, Roe, Snag, and Freeman Islands, with
sufficient quantities of adequate quality water to
attain a soil water salinity of 9 parts per thousand
TDS In the first foot of soil during May, using the
best practical water management practices. To attain
the desired soil water TDS levels, the quality of
the water available for application to all managed
wetlands each year shall not exceed the electrical
conductivities shown In Table I, except as provided
In (c) of this Section,

TABLE I

MEAN MONTHLY ELECTRICAL CONDUCTIVITY (mmhos)

Month Alternative A Alternative B

October
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Tfi* Projects «Ay choos* which ii«t of alternative
itandardt they prefer to aeet In a ^Iven year, but
tt Is eipr«Btly recofnWed tnat the facilities and
coata necetvary to effectively -nanare applied water
veetlrv the at«ndanJB under Alternative B may b«
irreater than those required under Alternative A, and
the Pro.tecta aifree to provide theae lncre««ntal
facllltlea and bear their allocated ihare of any
Increased coet.

*c . Itte Barsh vana/e^ent profram to be developed by
July 1979 ahall include mutually acceptable relaxa-
tion* of the electrlc&l conductivity In Table I

for drier water supply conditions.

"d. Water of the qualities specified In Table I shall
be supplied In asounts sufficient to acco«pHsh
the aarah »anafe*ent profraas provided for In Section
III. 8.?. a.

"e. Durlnf the course of planning the prof:raa the standards
and other provisions relating to land, water and
wildlife In this subsection shall be subject to
r«n«fOtlatlon if alternatives appear reasonable for
achieving aarsh wana/eaent objectives.

"f. The Projects snail bear the cost of constructlnf

,

operating and aalntalnlnf all water delivery and
distribution facilities and. In addition, shall bear
•11 costs allocated to the Projects necessary to seet
arsh nanaiieitent objectives (Section II. B. 3) over
and above costs necessary to acconpllsh said objec-
tives with 19??-1967 Delta outflows.

'f. As aitliratlon for the adverse effect on wildlife
habitat that will occur on Ryer, Poe , Snap, and
Preeaan Islands, the Projects shall bear the cost
of provldlhfr comparable waterfowl benefits elsewhere
In the Marsh.

'h. lapleaentatlon of the profraa provided for In Section
III. B. 2. a shall be contingent upon at least 75
percent of the Manafed wetland In the aarsh belnf
«ana#ed according to plans approved by CDPfcC

.

"

As noted In (a) above, e plan for peraanent facilities Is to
be completed by July 1, 1979- This plan Is being prepared by

the USBR with active participation by EWft, DPftC, USF&WS. SCS,
and Sulsun Desources Conservation District. A final report will
be caapleted April 197^.
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The purpose of the program is to establish long-range standards
and procedures which will aalntaln the wildlife habitat In the
Sulsun Harsh. The plan will Identify and evaluate various
sources of water which could be made available to the Harsh,
and the facilities and amnagement practices required to maintain
or Improve the existing waterfowl habitat.

The water sources Include:

Vest Sacramento Valley Canala,
Sewage Return Plows,
Solano Project Supplies, and
Sacramento-Ssn Joaquin Delta Outflows.

Itie facilities Include:

delivery of water to northern extremities of Marsh Sloughs.
Individual distribution to each island, and
tidal pumping through Monteiuaa and other sloughs.

Management practices include:

various flood and drain sequences,
Improved circulation and drainage, and
alternative "on club" water control devices.

In June 1977, our staff made a year ?0O0 operation atudy of Central
Valley Reservoirs to show how the proposed Delta Alternatives
facilities could operate in conjunction with existing facilities.
In a technical briefing on June 17, 1977, results of Delta water
quality studies were handed out. The handout Included projected
monthly water quality for selected years at certain stations.
Copies of those charts for the Port Chicago and Colllnsvllle
stations are attached {Attachments 6 and 7).

Question 26 : How does the county of origin provision work if

the county of origin needs the water that has been developed and
Is being exported by the project? In other words, what are the

provisions for payment by the county of origin to the State Water
Project for water developed by the project?

Response : Area of origin provisions in California law give
such areas priority to waters reasonably required to neet their
beneficial needs. If they develop the water themselves, they
pay the direct costs of development and the resulting reduction
in supplies available to the SWP in the Delta reduces the yield
of the SWP. TTie SWP must then develop additional yield to
compensate. This is the Delta pool concept in the ftirns-Porter

Act which provided trie so-called offset bond provisions to help

finance facilities to maKe up the loss in yield.
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fti the other hand, If an area of origin contracts for developed
water from the Stfp, It would be required to repay the development
costs of providing the water. All water supply development
costs of the SWP are reflected in a single melded Delta pool
price, which all water service contractors pay regardless of
where they are located or what the water Is used for. TT»e SWP
Mould Still have to make up for the loss in project yield to,
as in the first case, service all of its existing contracts.
TTie Delta pool price Increases with tiiae aa new projects are
added to the system.

Question??: How much water will the proposed facilities provide
r'or the PUd^Valley service area? What are the assumptions
regarding shortages for the Mid-Valley service area, and would
these shortages be different than the shortages taken in other
Central Valley Project areas''

Response : TTie proposed facilities would normally provide
b^.CXW AP/year for the Mid- Valley Canal. This amount would be
reduced in critical and certain dry years. TTie reduction would
be co^rised of two steps: first, deletion of 150,000 AP of
non-firm supply; second, a 35 percent curtailment in the remaining
500,000 A?, leaving 325,000 AP in a critical year. In our 50-year
(1922-71) yesr 2000 operation study, the full 650,000 AP amount
was assumed to be delivered in 12 years (8*1 percent), 500,000 AP
in three years (6 percent), and 325,000 AP in five years (10 percent).
TTiere Is still some uncertainty as to the amounts of deficiencies
and the types of years in which these curtailments would be taken.
Some DSBR studies show only 250,000 AP In critical years. However,
we believe the amoiaits used in our operation study present a
reasonable estimate of the reliability of Mid-Valley Canal supplies
if the proposed facilities are built.

These dry-year shortages are larger than in most existing CVP
service areas in which we usually plan for 25 percent critical
year curtailments. Since the purpose of Mid-Valley Canal is to
alleviate exiating ground water overdraft, we Judge that a
larger dry- year curtailment could be tolerated.

Question 28 ; Has there been any oonaideration of having the
state develop the yield for the Mid-Valley Canal; and if not,
why not?

Response: No. We have always considered the Mid-Valley Canal
ko be a USBR project proposed as an alternate to the East Side
Canal. We have no intention of increasing the yield of the SWP
beyond the present contractual comMltment of 4.?3 NAP/year.
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Question 29 : How much additional yield do you think can be
developed in the Central Valley after the SB 3**6 facilities are
coflipleted?

Response : Additional Central Valley water supplies could be
developed by storing the remaining excess Delta outflows. IViese
averaged about 5.1 million AP/year in our year 2000 operation
study. However, the median year excess Delta outflow in the study
was about 1.9 MAP/year, which represents a more realistic picture
of the potential supply available for further develop«»ent . Pull
operation of the proposed Glenn Reservoir Coaplex (which was
only partly used in the year 2000 operation study) would reduce
the median some more, probably to around 1.8 MAP/year.

Development of large additional supplies in the Central Valley
would be quite expensive and may not be economically possible
for agriculture. Other possible large reservoirs include
Harysville on the Yuba River, Nashville on the Cosuvies River,
snd enlarging Shasta Reservoir.

Question 30 : Wwt State Water Project contractors will get the
increase in the yield of the State Water Projecf

Response: SB 3^6 Is designed to provide additional yield within
the fl

.

ii MAP contract amount. All SWP contractors will share
in yield developed In accordance with the provisions of their
contracts.

Question 31 : A Kelley and Tlppeta report prepared for D£AC in
iU>rll iSTf, stated tr« t one million acre-feet of outflow was
required in two months in a row in order to affect the aallnity
stratification necessary to affect the physical and chemical
conditions that are necessary in the estuary for phytoplankton,
zooplankton, other invertebrates and fishes. Does the Department
of Pish and Oame agree with the Kelley conclusions; and If Dot,
why not'

Response : TYie Department of Pish and Oame accepts the general
principle In the Kelley- Tippets report that freshwater outflow
affects salinity stratification (more properly, vertical salinity
gradients) which in turn affects biological resources. However,
recent analyses for the 206 Planning Study being conducted by
ABAO indicate the relationship between outflow and stratification
is more coa^lex than hypothesized by Kelley and Tippets, and
Kelley has withdrawn the draft report. In the absence of either
more coe^lete evidence of physical relationships or evidence of
definite harmful biological effects in San Prancisco Bay. the beat
course of action is to provide export limits to place some limits
on reductions in Delta outflow, as provided for in Section 11256
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of SB 346, and conduct studies to Identify better effects of

reduced outflows. The chief environmental risk In this approach

la that present commitments will leave little uncontrolled

outflow In dry and critical jreara.

Question 32 : To what extent will the requirement that there bf

two months of one million acre-feet be met?

Re aponse ; We have analyzed our three operation studies for I98O,

T99o7 arid 2000 levels of development to try to answer this

question. Results were as follows, out of a 50-yeap hydrologlc
period:

1980

35
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^.
Qugttlon 36 : If i»llnlty control li authorized for the Dtlt«,

* lbO-«cr*M« UaltAtLon alfht b« applied to the Delta. If
the llaltatlon was applied to the Delta, what would be the l^act
on what far«aT

Heipon»€ : Thm grosa ar«a of the Delta is about 738,000 acras,
•any of which lie below sea level. About S50,000 acres of this
land Is in Irrigated agriculture. The botton of the channels
which surround the levee-protccted Islands of the Delta lowlands

f

46^, 000) and which are the source of water for the uplands
?73,000 acres), are all balow aean sea level. An abundance of

water is always available In the channels, but the water quality
varies seasonally with the quantities of fresh water flowing
through the channels and dally under tidal influences.

Water is supplied to the Delta lands for agriculture in three
ways: (1) fro* precipitation, which averages about 15 Inches
aAnua.lly, aostly during the winter nonths, (2) fro« ground water
and seepage Inflow, and (3) by direct diversion froa the channels.

In 1966, the USBP reported that about one-half of the agricultural
land in the Delta was held In ownership of such size that project
water »ay be delivered to thea under acreage limitations of
rcclaaation law. We are not aware of aore current estlnates.
Under existing law these provisions sight apply in any contracts
with the Delta water users for the Delivery of Central Valley
Project water.

The physical situation of the Delta, however, is unique and the
probleaa in adalnisterlng excess land laws In the Delta are
coaplex and difficult. TYie presence in the Delta of Central
Valley Project water will not increase the absolute quantity of
water available to the Delta water users for irrigation, but
will protect the quality so that users »ay continue their prcaent
irrigation operations.

TTte lands in the Delta, both excess and nonexcess, have entitle-
aencs to water in the Delta. Of the inflow to the Delta required
to protect the quality of the water so that these entitleaents
can be utilized, aost is natural flow and only a coaparatlvely
saall aaount is project water. For a particular year the aaounts
of each depend upon the hydrological conditions of the year.
For a particular piece of land the amount of each depends upon
the location of the land within the Delta and the peculiarities of
flow In the Delta channels at its location. The aaouints of each
can be only roughly estiaated. In view of these circiMstances it

is imqpossible to identify precisely the specific tracts of lands
that receive project benefits and the annual variation In those
benefits.
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The primary advantage which the Delta water users will receive
from the proposed contract will be contractual assurance of
suitable quality of water in the Delta channels during the Irrlga-
tion season to continue their present Irrigation operations.
Releases froa the Peripheral Canal required to nialntain suitable
water quality for fish and to aeet Delta water quality standards,
however, would provide suitable water under all noraal conditions
to the irrigators who propose to contract for such protection.
Approximately 300,000 acres of land In the Delta are nonexcess
and are presently eligible for the benefits that would be provided
by the proposed contract.

The Delta is unique. Sone of the Delta lands arc trricat*d by
subirrigation. Water naturally seeps Into these lands fron the
Delta channels and the landowners* drainage operation is to puvp
excess water out of their lands back into the channels.

In addition, the situation in the Delta is quite different froet

the usual reclamation project where water Is delivered through
canals. In the usual situation an excess landowner who has a
source of water other than project water can forego benefits to
his excess land by not contracting for water for the excess land
and need not sign a recordable contract providing for disposal of
his excess land

.

In the Delta, a water user cannot forego the benefits created
by the project. Once project water is In the channels the
quality of the only water available has been iaproved and one
can no longer divert water of the quality tnat would have been
available in the absence of the project. If no project water is

put into the channels to protect and maintain quality, then the
300,000 acres of eligible land would be adversely affected as
would be the fish and wildlife. Thus, withholding water froa
excess landowners would create a dlleRma because it would not only
injure eligible landowners, but it would also adversely affect
quality of water for recreation, fish and wildlife, and other
Delta water uses.

If your committee has further questions related to SB 3**^, 1

will be pleased to respond to them at the hearing on Friday.

Ronald B. Robie
Director
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DRAFT REVISED 4/12/77

Attachment 4

MEMORANDUM OF AGREEMENT
Whereas, the Central Valley Project and the State Water Project are authorized to acconnplish a variety of

purposes, including among others the delivery of water for municipal, industrial, and agricultural uses, flood

control, recreation, and fish and wildlife protection and enhancement, all for the welfare and benefit of the

people; and

Whereas, the protection and enhancement of fish and wildlife are related to other functions of the Projects;

and

Whereas, the maintenance of fish and wildlife resources that utilize the Sacramento-San Joaquin Estuary

depends partially on judicious planning, construction, and operation of the Projects;

Now. therefore, the U.S. Bureua of Reclamation (USBR). the U.S. Fish and Wildlife Service (USFWS). the

California Department of Water Resources (CDWR) and the California Department of Fish and Game
(CDF&G) agree that:

I. Definitions

A. "Above Normal Year" shall be determined as described in Appendix A.

B. "Adult Populations" shall be the number of organisms of a given species or group of species that

are longer than the minimum legal length in the case of a species having a minimum legal length

or. in all other cases, sexually mature.

C. "Average Abundance" shall be the arithmetic mean of the number of organisms estimated to have
been present annually during a specified period.

D. "Below Normal Year" shall be determined as described in Appendix A.

E. "Critical Year" shall be determined as described in Appendix A.

F. "Delta Outflow Index" shall be determined as described in Appendix B.

G. "Delta Water Facility" shall mean any permanent modification of the present physical configuration

of the Delta for the purpose of transferring water more efficiently from the Sacramento River to the

Tracy and/or Delta Pumping Plants. For the purposes of this definition, permanent shall mean in

existence continuously for more than one year. (Upon completion of mutually acceptable planning

studies, a specific project shall be substituted for this general definition.)

H. "Dry Year" shall be determined as described in Appendix A.

I. "Estuary" shall mean the Sacramento-San Joaquin Delta as defined in Section 12220 of the California

Water Code and the bays and adjacent tidal waters westerly of the Delta to the Golden Gate.

J. "Firm Supplies" shall be any water USBR delivers under any contract of 10 or more years duration.

subject only to Dry and Critical Year deficiencies, and any water CDWR delivers under Table A of

contracts with various water users.

K. "Historical levels" shall mean the Average Abundance of Adult Populations estimated to have

existed between 1922 and 1967. Historical level shall include the entire Adult Population living in or

depending on the Estuary.

L. "Incremental Outflow" shall mean the Delta outflow to be provided under Section III, or subsequent
modifications thereof, exclusively for the benefit of fish and wildlife.

M. "Nonproject Levels" shall mean the Average Abundance of the fish and wildlife resources that would
exist in the Estuary in the absence of the Projects at the relevant point in time.

N. "Projects" shall mean the State Water Project and the Federal Central Valley Project.

0. "Regulatory Agency" shall mean any federal or state agency other than the parties to this Agreement
having jurisdiction or authority to establish water rights, water quality standards, or other criteria

governing operation of the Projects.

P. "Scheduled Water" shall be Firm Supplies for USBR and CDWR plus such additional water ordered

from CDWR by a contractor the previous September, and which does not exceed maximum annual

entitlement for said contractor.

Q. "Subnormal Snowmelt Year" shall be determined as described in Appendix A.

R. "Wet Year" shall be determined as described in Appendix A.
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II. Goals, Objectives, and General Provisions
A. Goals

To the extent that the Projects affect fish and wildlife resources in the Estuary, the Projects shall

be operated to achieve the following goals:

1. Restore and nnaintain Adult Populations of fish and wildlife on the average at the Historical level.

2. Realize the Projects' potential for increasing these resources above Historical Levels consistent

with other purposes of the Projects.

All parties recognize that Historical Levels cannot be achieved with existing Delta facilities and water
exports. Until appropriate facilities are constructed which will permit attaining the goals fully, the
Projects shall utilize the Incrennental Outflow to provide the best conditions possible for fish and
wildlife. Connpliance with the goals is expected after the Delta Water Facilities of the Projects are

completed.

B. Objectives

Attainment of the following objectives is designed to achieve the goals in Section II.A:

1. Provide suitable environmental conditions for young fish and their food supply.

2. Provide suitable water conditions for the upstream and downstream migration and survival of

anadromous fish.

3. Permit management of Suisun Marsh as a brackish water marsh capable of producing high-quality

feed and habitat conditions for waterfowl and other marsh-related wildlife using the best practical

management practices.

4. Control the diversions of young fish and fish food from the Delta by facilities of the Projects.

5. Manage any new lands of the Projects in the Delta to develop fish and wildlife resources and to

provide for recreational use of these resources by the general public, both compatible with other

objectives of the Projects, provided that fish and wildlife resources are maintained at least at

Nonproject Levels.

6. Promote selected riparian vegetation consistent with levee safety by preserving and planting trees

and shrubs having high value for wildlife on or adjacent to any existing Delta levees that are

modified in the future by the Projects.

C. General Provisions

1. As additional information becomes available, the objectives shall be modified as may be appropri-

ate to attain the goals.

2. The obligations under these goals and objectives shall be limited to the effects of the Projects

on fish and wildlife resources and habitat in the Estuary. The Projects shall have no responsibility

for acts of entities or natural conditions beyond the control of USBR and CDWR, but the Projects

shall have responsibility for mitigating effects on fish and wildlife of water depletions upstream
from the Delta.

3. Any action, independent of the Projects' facilities, operations or funding taken by USFWS or

CDF&G to increase fish and wildlife resources in the Estuary, shall not relieve the Projects of any
obligation to mitigate fully for effects of the Projects. Any such proposed action will be reviewed
with USBR and CDWR prior to implementation to determine their interest in cooperating in the

implementation.

4. All fish and wildlife species, habitat, and management measures, including measures in addition

to providing water flow, shall be considered in attaining the above goals and objectives.

5. Some changes in the abundance of individual species in relation to Historical levels are inevitable,

but substantial reduction of any species is not acceptable unless the species is causing adverse
environmental effects. Decisions regarding the acceptability of such changes are a responsibility

of USFWS and CDF&G.
6. Determinations of whether resources are being maintained on the average at the Historical level

shall be based on mutually satisfactory 50-year operations studies.

7. Appendix C is provided as an aid in interpretation of this Memorandum of Agreement, but shall

not modify its terms.

III. Standards
To accomplish the goals and objectives specified in Section II, the Projects shall be operated to meet
fish and wildlife needs as follows:

A. The following standards shall be met until such time as evaluations may show some other standards
to be more appropriate for accomplishing the goals and objectives in Section II, and appropriate
changes in the standards are agreed to as provided for in Sections IV.C and VI.
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1. Protection of Striped Bass Spawning in the San Joaquin River

In all years, the average of mean daily salinities for the period April 1 through May 5 in the San

Joaquin River at Prisoners Point shall not exceed 550 micromhos.
In addition, the average of the mean daily salinities for the period April 15 through May 5 in the

San Joaquin River at the Antioch Water Works Intake shall not exceed 1,500 micromhos. For the

period April 1 through April 14, the minimum mean Delta Outflow Index will be 6,700 cfs.

However, in any year when the Projects' water users are taking a deficiency in Firm Supplies,

the salinity requirement at the Antioch Water Works Intake shall be replaced by a minimum total

flow of 470,000 acre-feet minus an amount equal to 10 percent of the annual deficiencies in

deliveries of Firm Supplies by the Projects, excluding any deficiencies in the Friant Division of the

CVP. The above total flow shall be computed from the Delta Outflow Index for the period April

1 through May 5.

Deficiencies are to be the difference between planned deliveries of Firm Supplies in the most
recent year in which no deficiency was taken, adjusted as may be appropriate for normal buildup

in deliveries of the Projects.

2. Spring and Summer Flows for Striped Bass Survival and Neomysis Protection

The minimum mean Delta Outflow Index (cfs) for the following period will be:

Year

Wet
Above Normal
Below Normal
Subnormal Snowmelt
Dry'
Dry^ and Critical

May 6-31
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c. In addition, the Projects' managers shall prepare the necessary documentation required by the

National Environmental Protection Act (NEPA), and the California Environmental Protection

Act (CEQA) , so that they can make a decision based on those documents whether to complete

physical modifications described below. If the decision is to build the facilities, every reason-

able effort shall be made to complete them by July 1979.

i) Install all water control facilities required to (a) deliver water from Montezuma Slough

taken from a point southeast of Meins Landing onto those managed wetland areas (locat-

ed on Grizzly, Simmons, Wheeler, Dutton, Van Sickle, and Hammond Islands) presently

flooded with water from Honker, Suisun, and Grizzly Bays: (b) deliver water from Spoon-
bill Creek onto Chipps Island; and (c) drain soil water from all these areas directly or

indirectly into Honker, Grizzly, or Suisun Bays or the Sacramento River.

ii) Optimize water management on the managed wetlands between Goodyear Slough and
Suisun Bay by either installing water control facilities as necessary to flood these lands

from Goodyear Slough and drain them to Suisun Bay or by providing sufficiently increased

water exchange in Goodyear Slough by installing appropriate drainage facilities at the

south end of the slough.

iii) The facilities designated above shall be constructed only if engineering studies show that

they will be an overall benefit to the natural resources of the Marsh.

iv) Plans for the physical modifications to be made pursuant to this subsection must be

approved by USFWS and CDF&G.
v) The Projects shall bear the cost of constructing, operating, and maintaining all water

control facilities constructed pursuant to this subsection over and above the costs neces-

sary to manage the affected lands with 1922-1967 Delta outflows.

d. Prior to January 1, 1982, a study shall be conducted as part of the Suisun Marsh portion of the

Interagency Ecological Study Program to determine what quantity and quality of applied

water, managed in what manner and for what period of time, is necessary to remove any

accumulation of soil salts that result from the water qualities referred to in Section III.B.2.C.

e. During the period in which these interim standards apply, the Projects shall make releases of

stored Lake Berryessa water in such quantities and at such times as may be recommended by

CDF&G providing, however, that such releases shall not interfere with the Projects' obligation

to provide water actually needed in a given year under their contracts.

2. Permanent Standards:

a. A mutually satisfactory program including standards, monitoring systems, facilities, operating

and management procedures and assurances to accomplish Objective 3 in Section II. B shall

be developed by July 1, 1979.

b. To implement the program the Projects shall provide all managed wetlands of the Suisun

Marsh, except those on Ryer, Roe, Snag, and Freeman Islands, with sufficient quantities of

adequate quality water to attain a soil water salinity of 9 parts per thousand TDS in the first

foot of soil during May, using the best practical water management practices. To attain the

desired soil water TDS levels, the quality of the water available for application to all managed
wetlands each year shall not exceed the electrical conductivities shown in Table I, except as

provided in (c) of this Section.

Table I

MEAN MONTHLY ELECTRICAL CONDUCTIVITY (mmhos)

Month Alternative A Alternative B

October 19.0 19.0

November 15.5 19.0

December 15.5 19.0

January 12.5 19.0

February 8.0 4.5

March 8.0 4.5

April 11.0 8.0

May 11.0 11.0

The Projects may choose which set of alternative standards they prefer to meet in a given year,

but it is expressly recognized that the facilities and costs necessary to effectively manage
applied water meeting the standards under Alternative B may be greater than those required

under Alternative A. and the Projects agree to provide these incremental facilities and bear

their allocated share of any increased cost.
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c. The marsh management program to be developed by July 1979 shall include mutually accepta-

ble relaxations of the electrical conductivity in Table I for drier water supply conditions.

d. Water of the qualities specified in Table I shall be supplied in amounts sufficient to accomplish
the marsh management programs provided for in Section III. B. 2. a.

e. During the course of planning the program the standards and other provisions relating to land,

water and wildlife in this subsection shall be subject to renegotiation if alternatives appear
reasonable for achieving marsh management objectives.

f. The Projects shall bear the cost of constructing, operating and maintaining all water delivery

and distribution facilities and, in addition, shall bear all costs allocated to the Projects necessary

to meet marsh management objectives (Section II. B. 3) over and above costs necessary to

accomplish said objectives with 1922-1967 Delta Outflows.

g. As mitigation for the adverse effect on wildlife habitat that will occur on Ryer, Roe, Snag and
Freeman Islands, the Projects shall bear the cost of providing comparable waterfowl benefits

elsewhere in the Marsh.
h. Implementation of the program provided for in Section III. B. 2. a. shall be contingent upon at

least 75 percent of the managed wetland in the marsh being managed according to plans

approved by CDF&G.
C. The following standards shall be met until a Delta Water Facility is completed.

1. Minimize Cross Delta Movement of Salmon
The Delta Cross channel gates are to be closed from January 1 to April 15 of each year when the

Delta Outflow Index is greater than 12,000 cfs, provided that such closure will not cause violation

of any other water quality objective or standard governing the Projects.

2. Minimize Diversion of Young Striped Bass
From April 16 to May 31 the Delta Cross Channel gates are to be closed for up to 20 days, but

no more than 2 out of any 4 consecutive days, each year, at the discretion of CDF&G. The gates

will be closed upon 12 hours' notice by CDF&G. The gates will not be closed when the Delta

Outflow Index is less than 12,000 cfs or if closure would result in violation of any water quality

objectives or standard governing the Projects.

3. Minimize tfie Diversion of Fish across the Delta

No modifications of Delta channels will be made without compliance with NEPA and CEQA.
4. Maintenance of Salmon Stocks in San Joaquin River Tributaries

a) CDF&G will, at no cost to the Projects, annually release 200,000 yearling salmon through

trapping and artificial propagation of fall run king salmon from San Joaquin River tributaries.

b) CDWR and USBR will be equally responsible for, and share equally the cost of installing a

control structure at the head of Old River, subject to obtaining necessary governmental

approval, as may be necessary to distribute the then-existing flow so a minimum net down-
stream flow of 500 cfs occurs in the San Joaquin River past Stockton in October and November
of Above and Below Normal and Wet Years and in November of Dry and Critical Years. If the

flow at Vernalis is less than 1,000 cfs, not more than 50 percent of the flow will be diverted

toward Stockton.

5. Curtailment of Exports to Protect Striped Bass
Whenever the Delta Outflow Index is below 10,000 cfs, CDWR will not export more than 3,000 cfs

during May and June, and 4,600 cfs during July of any year. USBR will not export more than 3,000

cfs during May and June of any year. Whenever the USBR is curtailing exports for the protection

of striped bass, CDWR will pump at the Delta Pumping Plant during July and August an amount
of USBR water equal to the USBR curtailment, but not to exceed 200,000 acre-feet. No more than

one-half of the water will ba transported off-peak. USBR will furnish the power for pumping the

water at the Delta plant.

D. Fish Facility Objectives for Existing Facilities

1

.

General Objectives

Mutually satisfactory records shall be maintained of the numbers, sizes, and kinds of fish salvaged

and of water export rates and fish facility operations.

2. State Fish Protective Facility Objectives

The facility is to be operated to meet the following objectives to the extent that they are compati-

ble with water export rates:

a) King salmon—from November through May 14, criteria shall be as follows:

(1) Approach Velocity—3.0 to 3.5 feet per second.

(2) Bypass Ratio—maintain 1.2:1.0 to 1.6:1.0 ratios in both primary and secondary channels.
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(3) Primary Bay—not critical but use Bay B as first choice.

(4) Screened Water System—the velocity of water exiting from the screened water system
is not to exceed the secondary channel approach velocity. The system may be turned off

at the discretion of the operators.

b) Striped Bass and White Catfish—from May 15 through October, criteria shall be as follows:

(1) Approach Velocity—in both the primary and secondary channels, maintain a velocity as

close to 1.0 feet per second as is possible.

(2) Bypass Ratio

(a) When only Bay A (with center wall) is in operation maintain a 1.2:1.0 ratio.

(b) When both primary bays are in operation and the approach velocity is less than 2.5

feet per second, the bypass ratio should be 1.5:1.0.

(c) When only Bay B is operating the bypass ratio should be 1.2:1.0.

(d) Secondary channel bypass ratio should be 1.2:1.0 for all approach velocities.

(3) Primary Channel—use Bay A (with center wall) in preference to Bay B.

(4) Screened Water Ratio—if the use of screened water is necessary, the velocity of water

exiting the screened water system is not to exceed the secondary channel approach
velocity.

(5) Clifton Court Forebay Water Level—maintain at the highest practical level.

3. Tracy Fish Protective Facility

The secondary system is to be operated to meet the following objectives, to the extent that they

are compatible with water export rates:

a) The secondary velocity should be maintained at 3.0 to 3.5 feet per second whenever possible

from February through May while salmon are present.

b) To the extent possible, the secondary velocity should not exceed 2.5 feet per second and
preferably 1.5 feet per second between June 1 and August 31, to increase the efficiency for

striped bass, catfish, shad, and other fish. (Secondary velocities should be reduced even at

the expense of bypass ratio in the primary, but the ratio should not be reduced below 1:1.0.)

c) The screened water discharge should be kept at the lowest possible level consistent with its

purpose of minimizing debris in the holding tanks.

d) The bypass ratio in the secondary should be operated to prevent excessive velocities in the

holding tanks, but in no case should the bypass velocity be less than the secondary approach
velocity.

E. Additional Operational Measures
Whenever Project operations can be modified to benefit fish and wildlife, without impairing the

normal functions of the Projects, the Projects will make such modifications. These modifications will

be coordinated by the USFWS, USBR, CDWR and CDF&G.

IV. Operating Principles

The Projects shall be managed in accordance with the following principles related to fish and wildlife.

A. Enforcement of Standards
1. If the Projects fail to meet any standard in effect at a given time, except in the event of a sudden

occurrence beyond the reasonable control of the Projects, the Projects' operators will immediate-

ly make every reasonable effort to achieve compliance by modifying the Projects' facilities or

operations, including reduction of Projects' exports and/or increased releases from storage.

2. In the event of a failure to meet a standard due to a sudden occurrence beyond the control of

the Projects, the Projects' operators will confer with the USFWS and CDFG as soon as possible

in the process of selecting and implementing the most practical and expedient measures for

alleviating adverse effects, including those on fish and wildlife.

B. Evaluation of Standards
1. Monitoring and studies necessary to determine whether Nonproject Levels are being achieved

and, if not, how this may be accomplished, shall be conducted at the Projects' expense.

2. To facilitate monitoring and studies, operations of the Projects shall be modified in accordance
with mutually acceptable plans. Such evaluations are to include the full range of proposed
operations of the Projects. Modifications of operations of the Projects for evaluation purposes
are to be consistent with other purposes of the Projects. For the purpose of evaluating a standard

through a specfic study, any standard provided for in this Agreement may be suspended or

modified by mutual consent, subject to approval as necessary from appropriate Regulatory Agen-
cies.
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C. Revision of Standards
1. The fish and wildlife standards will be modified by mutual agreement as necessary to attain

Historical Levels subject to Regulatory Agency approval required by law. If additional water is

necessary to meet such modified standards and would impair the ability of the Projects to meet

contracts for delivery of Firm Supplies, the Projects will provide 60 percent of the additional water

necessary to meet the standards until such time as sufficient supplies are available to deliver firm

Supplies and meet the standards fully, whereupon 100 percent of the additional water necessary

to meet the standards will be provided by the Projects.

2. In order to reserve uncontrolled Delta outflow for use in meeting changes in standards found

necessary to accomplish the goals in Section II. A., the Projects will not export more water from

the Delta during any water year than the sum of (a) releases of water stored in previous years

by the Projects, (b) 37, 35. and 33 percent of the estimated unimpaired inflow to the Delta in any

Critical, Dry, and Below Normal Year, respectively, and 31 percent in any other year, and (c)

imports from the Trinity River. The estimated unimpaired inflow to the Delta shall be determined

from the May issue of CDWR Bulletin No. 120. The export limitations provided in this section shall

remain in effect until the standards in Section III are evaluated and they, or appropriate modifica-

tions, are found to achieve Historical Levels of fish and wildlife.

D. Basis for Allocation

Any standard or facility specified as being necessary to maintain a Nonproject Level shall be imple-

mented at the Projects' expense. If the Historical Level is higher than the Nonproject Level, the

portion of any standard or facility specified as being necessary to exceed the Nonproject Level to

maintain the Historical Level shall be implemented, but shall be a nonreimbursable cost of the

Projects. The portion of any standard specified as being for the purpose of exceeding the Historical

Level shall be nonreimbursable and shall be implemented only after funding is provided.

V. Any Delta Water Facility shall have a fish screen system capable of meeting reasonable standards

specified by USFWS and CDF&G at any diversion point from the Delta. The objective of the specified

standards shall be to maintain Adult Populations at Historical Levels. Any such fish screen system shall

be designed and constructed following specifications approved by USFWS and CDF&G. and be in

operation at the time the Delta Water Facility is placed in operation. The operation of each fish screen

system is to be evaluated and modified at the expense of the Projects as may be necessary to accomplish

the goals and objectives in Section II.'

VI. This Agreement may be amended by agreement of all of the parties, but changes in standards shall not

be effective until approved by all Regulatory Agencies. In the event the parties disagree on changes in

standards, the standards may be changed by the Regulatory Agencies.

VII. The Secretary of the Interior and the State of California should enter into a fish, wildlife, and water

operations agreement to establish the specific provisions necessary to implement the goals, objectives,

principles, and terms stated in Sections I through VI of this Memorandum.

VIII. In order to accomplish the intent of this Memorandum of Agreement:

A. CDWR shall submit this Memorandum to the State Water Resources Control Board (SWRCB) and

shall operate the SWP to conform to this Memorandum of Agreement, subject to the following

limitations:

1. CDWR will provide only its share, as determined by the agreement with USBR in force at any given

time, of the water necessary to meet any standard.

2. CDWR will meet standards that do not cause violation of any water quality objective or water rights

provision established by the SWRCB.
B. USBR shall operate the CVP to conform to this Memorandum of Agreement to the extent that such

conformance is or may become consistent with federal law.

C. The Department of the Interior. CDWR. and CDF&G shall seek and actively support federal and state

legislation to modify the Projects to accomplish fully the goals and terms of this Memorandum of

Agreement.
D. This Memorandum of Agreement shall be amended prior to adoption of a final EIS/EIR for a Delta

Water Facility to incorporate in Section III, initial operating standards for this Facility.

' This section will be modified 10 confonn with decisions made during the Delta Altemaln«8 Study .

A-33

Antioch-212



E. USBR and CDWR shall make every reasonable effort to acconnplish by January 1985 all actions

necessary to operate the Projects to nnaintain fish and wildlife resources in or dependent on the

Estuary at least at Historical Levels.

F. USBR and CDWR shall not start construction of a Delta Water Facility until the fish, wildlife and water

operations agreement specified in Section VII is executed between the United States and the State

of California.

G. USBR and CDWR shall seek authorization of such facilities as may be necessary to comply with

Section III.B.2. concurrently with or prior to seeking authorization of a Delta Water Facility. Further-

more, USBR and CDWR shall make every reasonable effort to comply fully with Section III.B.2 by July

1982, and in any event, full compliance with Section III.B.2 shall be achieved prior to commencing
operation of a Delta Water Facility.

Appendix A
CLASSIFICATION OF YEARS

Year classification shall be based on forecasted unimpaired runoff for the current water year (October 1 of

the preceding calendar year through September 30 of the current calendar year), as appearing in CDWR
Bulletin 120. Year classifications shall be based on the sum of forecasted unimpaired runoff for the following

locations: Sacramento River above Bend Bridge, near Red Bluff; Feather River, total inflow to Oroville Reservoir;

Yuba River at Smartville; and American River, total inflow to Folsom Reservoir.

Year classifications shall be based on forecasted total unimpaired runoff for the water year at the above
locations as follows:

Wet year = > 19.6 MAF or > 22.5 MAF when preceding year is critical

Above Normal year = > 15.7 MAF
Below Normal Year = < 15.7 MAF
Dry Year = < 12.5 MAF or < 15.7 MAF when preceding year is critical

Critical Year = < 10.2 MAF or < 12.5 MAF when preceding year is critical

Year classification for the period May through December of each calendar year shall be determined from

the forecasted total unimpaired runoff for the water year as reported in the May issue of Bulletin 120. Year

classification for the period February through April shall be determined monthly based on the most current

forecasts in Bulletin 120.

In addition to the year classifications enumerated above, a Subnormal Snowmelt Year classification will be

established based on forecasted April through July unimpaired runoff at the same four Sacramento Valley

locations listed above. Any otherwise Wet, Above Normal, or Below Normal Year will be designated as a

Subnormal Snowmelt Year whenever the forecasted April through July unimpaired runoff reported in the May
issue of Bulletin No. 120 is less than 5.9 MAF.

Appendix B
DELTA OUTFLOW

Delta outflow shall be defined as the Delta Outflow Index computed daily by USBR and CDWR for their

normal operating procedures. It shall be computed as follows:

Delta Outflow Index = Dl—DU—SE—FE where:
Dl = Delta inflow which is equal to the sum of the estimated 7 AM flows in the Sacra-

mento River at "I" Street and the San Joaquin River at Vernalis.

DU = Delta use per Table A-1.

SE = State export which is equal to the daily inflow to Clifton Court Forebay minus the

amount diverted to Byron-Bethany Irrigation District.

FE = Federal export which is the sum of diversions through the Tracy Pumping Plant and
Contra Costa Canal Pumping Plant No. 1.

Experience during 1976 indicates that the above procedures need to be adjusted, particularly for deviations

from the Delta use listed in Table A-1. USBR and CDWR will recommend procedural changes for estimating

Delta use which will be incorporated in this appendix, upon concurrence by USFWS and CDF&G.
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Appendix C
EXPLANATION OF AGREEMENT

Definitions

The year classification definitions are based on a system described in Appendix A, rather than the previously

used approach based on inflow to Shasta Reservoir. The new classification is intended to reflect better the total

water supply to the Delta. Applying this new system to standards for fish and wildlife in the Estuary is

compatible with the use of other systems defined in water delivery contracts. The classification "Subnormal

Snowmelt Year" is necessary to describe years having a relatively large total supply but with an unusually small

proportion of the supply remaining in the snowpack in the spring. Such a situation makes maintenance of large

river flows in the spring and early summer difficult.

The 1922-1967 base for Historical Levels is a negotiated period. The year 1922 was selected as it is the start

of reasonably comprehensive water flow records and is the standard starting point for operations studies for

the Projects. The year 1967 limits the base period to conditions existing prior to the substantial increase in water

exports from the Delta for the State Water Project and the San Luis Project. Limiting the base period to

pre-project conditions (i.e., 1922-1944) would be inequitable due to the unusually frequent dry and critical years

in that period. Including 1945-67 in the base incorporates benefits due to summer and early fall flow mainte-

nance by the Projects, detriments due to Project-caused flow reductions at other times and to exports by the

Projects and detriments due to flow reductions from upstream development.

The parties recognize that Historical Levels of fish and wildlife populations cannot be defined from measure-

ments made throughout the base period. The parties expect to define Historical Levels through negotiations

based on measurements which are available, on historical, hydrologic, and hydraulic conditions in the Estuary,

and on relationships between the abundance of a fish or wildlife resource and hydraulic conditions in the

Estuary. The primary approach expected is first to identify the relationships between the abundance of a

resource and hydraulic conditions, and then to use those relationships to estimate the Historical Level based

on historical hydraulic conditions. Relationships between fish and wildlife resources and hydraulic conditions

may well be identified or modified as new information becomes available, and estimates of Historical Levels

may change based on this new information. In general, the parties expect to define Historical Levels only for

selected species and only when evidence indicates such a determination is necessary to establish a standard

which would control operations of the Projects. Application of the principles involved is illustrated by the

derivation of standards for striped bass which is described later in these recitals.

Nonprcject levels are expected to change in the future as upstream depletions increase due to development

other than that supported by the Projects. Such upstream depletions will cause Nonproject Levels to be lower

than Historical Levels for some fish and wildlife resources.

Enhancement has not been defined, but it implicitly is any increase over Nonproject Levels rather than as

an increase over Historical Levels, which is the traditional approach used by fish and wildlife agencies. The

parties believe that relating enhancement to Nonproject Levels provides a more equitable basis for allocating

costs.

Goals, Objectives, and General Provisions

The goals are intended to result in the maintenance of fish and wildlife resources at least at Historical Levels

after completion of a Delta Water Facility. Before completion of that facility, the parties see no reasonable

means to accomplish the goals.

Maintenance at Historical Levels rather than at Non-project Levels was selected as the goal primarily because

it is impossible to know what decisions would have been made concerning later phases of the Projects if the

earlier phases were not mitigating some effects of other upstream depletions.

The goals also anticipate maintaining Historical Levels only as an average; i.e., some standards to implement

the goals will be designed to provide larger populations in wetter years and smaller populations in drier years,

with a long-term average at the Historical Level. Similar fluctuations obviously occur in response to natural

variations in water supply. This averaging approach is intended to provide an equitable level of fish and wildlife

protection with minimal cost and impact on water use.

The agreement limits obligations of the Projects to water development effects within the Estuary. For some
resources, conditions outside the Estuary limit abundance. Two examples of such resources are salmon and

waterfowl. In these cases, the maintenace of Historical Levels is expected to involve maintenance of habitat

conditions in the Estuary, as may be necessary in relation to historical conditions, so estuarine conditions do

not become limiting to the resource.
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The goals, and the agreement in general, do not consider benefits of fisheries in the Projects' export system,
which are partially dependent on fish produced in the Estuary. All parties recognize that such benefits are

substantial and that decisions made pursuant to this agreement should consider impacts on such benefits. The
purpose of such considerations should be to implement measures which would increase the benefits, consist-

ent with the goals of this agreement.

The listed objectives, which are secondary to the goals, are those which appear necessary now for accom-
plishing the goals. Changes may prove desirable if additional effects of the Projects become evident or new
facilities are proposed.

Standards

Standard A.I. is based on evidence that salinities influence the suitability of the lower San Joaquin River for

striped bass spawning. Salts from both land runoff and the ocean are of concern. The time period was selected
to bring salinities to the minimum acceptable level when substantial spawning starts approximately in mid-April,

and to maintain suitable salinities during the first several weeks of spawning. Salinities during the latter part
of the spawning period are influenced by Standard A. 2.

Standard A. 2. is based on evidence that the survival of young striped bass increases as the rate of flow
increases in May, June, and July. The standard also benefits the opossum shrimp, Neomysis. and is a partial

replacement for a standard developed in 1968 specifically for Neomysis protection.
The standard is based on statistical relationships between striped bass abundance. Delta outflow, and water

diversions from the Delta for both local use and export. Historical striped bass abundance was estimated from
the following equations:

Abundance in Delta = -696.7 - 0.00617D + 404.3F - SI.SF^

Abundance downstream from Delta = -256.9 -i- 77.46F

where: D = mean water diversions from the Delta during June and July in cfs

F = logarithm of the mean Delta outflow during June and July in cfs.

(The derivation of these equations is explained in CDF&G Exhibit 3 presented at the November 1976 Delta
hearings of the State Water Resources Control Board.) The estimated Average Abundance for 1922-1967 is

106 index units. (Abundance is measured as an index of relative abundance rather than attempting to estimate
the actual number present.)

To derive the standard, mean June-July flows for the six categories of year types were selected to produce
an historic mean abundance of 106, assuming the historical frequency of year types and export curtailment
sufficient to eliminate export detriments. Many flow combinations would produce the desired mean. The
general criteria used in making the selection were to have flows near the minimum required for other purposes
in dry and critical years and to not have flows so large in the wetter years as to pose serious demands on
storage. The resulting mean flows were divided between June and July to reflect the historical pattern of

decreasing flows during those months. Finally, May flows were fixed at 1.2 to 1.5 times June flows based on
evidence that May flows become limiting as they approach the magnitude of June flows at lower flow rates.

The provisions in the qualifying paragraph for this standard avoid the inequity which would result from
establishing averages as the minimum. The paragraph does not apply to the interim before a Delta Water
Facility is in operation as curtailments during this period will be insufficient to accomplish the goal of maintain-
ing Historical Levels.

While Standard A. 2. is directed toward the survival of young bass, substantial evidence indicates variations
in the survival of young from May through July largely determine the abundance of adult bass.
Standard A. 3. is based on judgments made by CDF&G biologists as to minimum satisfactory flows for salmon.

These judgments were based largely on information from the San Joaquin River, and information to refine the
standard will be gathered by studies just getting under way.
The standards were established based on studies of selected fish and wildlife resources. The standards are

expected to benefit species other than the target species. This is particularly true for Standards A.I. and A. 2.

which provide for flow maintenance during spring and early summer. That is the spawning and migration period
of many species which presumably are adapted to the natural high flows occurring then.

Interim standards for Suisun Marsh were not designed to assure full protection, as full protection cannot be
assured without allocating most of the Projects' storage to that purpose in the drier years. The interim standards
will guarantee that degradation does not exceed certain limits and will cause some modification of the Projects'
operations to benefit the Marsh. Uncontrolled outflows will provide the primary protection for the Marsh in

the interim.

The permanent standards for the Marsh are expected to provide full protection but will require upgrading
management to leach with water more saline than the water which was available historically. The permanent
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standards cannot be made more explicit as to geographical locations until the program specified in Section

II.B.2.a. for implementation of them is completed.

The standards in Section III.C. will provide some protection prior to completion of a Delta Water Facility.

The most important one is the export curtailment to protect striped bass. It. in combination with Standard

III.A.2.. is expected to prevent further depletion of striped bass.

The fish facility standards formalize existing operational procedures designed to optimize salvage of fish at

the present facilities.

Operating Principles

Section B and C, providing for evaluation and modification of standards, are necessary as all parties recognize

that certain inadequacies exist in the information upon which standards are based. Hence, to achieve the goals

of this Memorandum, substantial evaluations of the Projects' effects will be necessary and flexibility must exist

for changing the standards as may prove necessary. This flexibility is provided for by stipulation that future

deficiencies impairing Firm Supplies be shared, and by the export limits. The export limits are intended to

maintain the remaining uncontrolled Delta outflows for the benefit of instream uses, unless studies demonstrate

that such outflows are unnecessary for accomplishing the goals of this agreement. USFWS and CDF&G believe

it is highly probable that uncontrolled flows, particularly in the winter and spring, provide benefits which are

as yet unrecognized. Specifying minimum outflows rather than maximum exports would be a more direct means
of protecting these benefits. Maximum exports were specified, however, due to the practical difficulty inherent

in operating the Projects to maintain specified annual amounts of uncontrolled outflow.

The parties expected evaluations during the interim before a Delta Water Facility to aid in establishing better

initial standards for operation of the facility and to provide baseline data for evaluating subsequent operations.

Evaluations will be necessary for some substantial period after the Delta Water Facility is in operation to

evaluate the effectiveness and efficiency of all standards.

Section D provides a basis for allocating costs, but the studies have not been conducted yet to identify any

differences between Nonproject and Historical Levels. When this is done, the parties expect to recommend
what portion of the costs of the Projects should be nonreimbursable for water user repayment.

Sections V through VIII

Section VII provides for the more detailed agreement which the parties believe is necessary to implement

this Memorandum effectively.

Section VIII modifies the remainder of the Memorandum in light of existing authorities, particularly those of

USBR. The various commitments in this section are intended to implement the Memorandum now as fully as

existing authorities permit, and to provide for effective full implementation as soon as is practical.

Appendix B

For practical operational reasons. Delta outflows have been specified in terms of the Delta Outflow Index

in the standards. This appendix describes the present standard procedures for defining this index. The parties

recognize the limitations in the index, particularly those caused by use of the standard estimates of Delta use.

Hence, the parties are committed to revising the index, as specified in this appendix.
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DEPARTMENT OF WATER RESOURCES

(916) i|il5-92ie

August 31, 1977

Honorable Eugene T. Gualco, Chairman
Assembly Committee on Water, Parks,

and Wildlife
State Capitol, Room 2016
Sacramento, CA 958111

Dear Gene

:

This Is a response to a question that was raised at the Committee
hearing on August 12, 1977. The question was, "What effect would
there be on the financing of the future facilities In SB 3^16 if
the revenues from Tldelands Oil would be reduced as projected by
the State Lands Commission?". The material presented by the State
Lainds Commission at the hearing showed that there may be no signi-
ficant revenue after year 2000 and Tldelands revenues probably
would be declining between now and year 2000. Two scenarios were
used by my staff In preparing the answer to your question. The
analysis for these two scenarios Is shown on Attachment #1. Also
attached (Attachment 1/2) Is the original financing study that was
in my letter to you dated August 11, 1977.

For the first .scenario we used the Commission's most pessimistic
estimate which assumes continuation of current oil and gas prices.
The financing Is mainly affected during the late igSO's and the
1990's. To compensate for the loss of Tldelands Oil revenue
there would be more use of SWP revenues which are transferred to
the California Water Fund and the need for supplemental revenue
bonds Increases by $250 million.

For the second scenario we used the Commission's projection of
revenue resulting from additional State Tldelands' development and
potential geothermal revenue. The primary effect would be during
the years 2000 and 2001. Again, oil revenue losses were compensated
for by Increased use of SWP revenue transfers and requires $52 million
more supplemental revenue bonds.

For both scenarios about $2.6 billion of the California Water Fund
financing would come from SWP revenues which would be transferred
to the California Water Fund pursuant to Water Code Section 12937(b).

^SJ
^^^^y

Honorable Eugene T. Gualco
Page 2

August 31, 1977

These estimates also assume continuance of the $5 million annual
appropriation for reimbursement of recreation and fish and wildlife
enhancement costs. These appropriations are now derived from
Tldelands Oil revenues.

A summary of the financing studies are shown below. ($ millions)

Financing Sources

Calif. Water Fund

Supplemental Revenue Bonds

Miscellaneous Receipts

General Obligation Bonds

Total

9/12/77
Study
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August 31. 1977

Honorable Camen Pttrlno
N«ab«r of the AaseoAly
State Capitol
Sacraaento, CA 958l«

D«ar Mr. Perlno:

In dlscuaslons on SB i^6 you expressed eoneern regarding
possible seepage Inpacts of the Peripheral Canal, why the
Canal Is planned to be unllned, and what we plan to do about
seepage from the Canal If It should occur. You also expressed
concern that San Joaquin County Might be required to pay the
costs or policing State recreation areas along the Canal.
This letter Is provided In response to those concerns.

Seepage

The Peripheral Canal will not be lined because differential
settlement of the Delta foundation materials could result In
cracking of the lining with consequent major problems. These
problems Mlth a lined canal Include possible undetected erosion
of the Canal levee with subsequent flooding of Delta islands.

It Is expected that there will be some seepage from the Canal.
However, the Canal levees will be very wide. These levees
will be approximately 180 feet to 200 feet wide at ground surface,
whereas nany Delta levees are only about 60 feet wide at ground
level. The very wide levees should minimize through-the-levee
seepage. Additionally, as staged In SB 3116, the upper half of
the Canal (where water surface would ultimately be highest) can
only be operated at a naxlmun of one-quarter capacity during the
early years of operation. This will (1) minimize seepage
problems; (2) allow any seepage problems to be resolved prior
to full operation; and (3) allow the levees to "seal" through
the process of straining out and depositing in the levees small
earth particles carried with the Canal flows. In much of the
lower portion of the Canal, seepage would be Intercepted by
Trapper Slough and Victoria Canal.

In sooe areas drainage ditches paralleling the Canal and con-
structed as part of the project, such as between Beaver and
Sycamore Sloughs in San Joaquin County, will act as drains and
collect seepage. In most other areas, any seepage which might

occur will drain Into existing or relocated drainage ditches
operated by local agencies. Both the added costs of relocating
the existing local drainage ditches Interrupted by the Canal
and the added costs of pumping seepage will be reimbursed by
the project.

The costs of solving seepage problems must be borne by the project
In accordance with California Law {Section 12627.3 of the California
Water Code). Furthermore, Section 12677.1 of the Water Code
requires the Department to anticipate seepage problems which may
arise from water projects and to include plans for the solution
of seepage problems as part of the project development. This
will be done.

Because of the extreme variation In Delta soils along the Canal
alignment, the Deportment has not made estimates of seepage per
lineal foot of Canal. However, the Department, for the past
11 years, has been monitoring ground water levels and seepage
conditions along the alignment of the Canal. These studies will
be continued during the planning, design, construction and
operating phases of the Canal. In summary, any seepage caused
by the project is a project responsibility and in accordance
with State Law will be remedied by the project.

Recreation

San Joaquin County, unless it does so as
does not have to pay any operation or ma
the costs of policing at any Peripheral C,

facility. The State has no power to requ
such as San Joaquin County, to become lnv<
and maintenance coats of recreation facll
the State Water Project. The Department
County la concerned about potential recre.
sent 8 letter to Mr. Richard Dickenson of
fully explaining how recreation costs of
will be met. A copy of that letter is at'

a willing participant,
ntenancr costs nor
anal recreation
Ire a local agency,
olved or pay the operating
itles at any unit of
is aware that San Joaquin
atlon costs and recently
San Joaquin County

the Peripheral Canal
tached.

I shop this provides you with the information you need,
have additional questions, I will be happy to respond.

Sincerely,

Ronald B. Roble
Director

If you

Attachment
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DEPARTMENT OF WATER RESOURCES

July 19, 1977

Mr. Richard W. Dickenson
400 First Federal Plaza
6 South £1 Dorado
Stockton, CA 95202

Dear Mr. Dickenson:

We understand that San Joaquin County is concerned about some
of the recreation costs that will be associatecl with the
Peripheral Canal and would like a better understanding of how
those costs are to be met. Tl.e purpose of this letter is to
provide information concerning recreation funding at State
Water Project units.

The majority of the terms and conditions under which recreation
is developed at State water projects eire contained in the
Davis-Dolwig Act, Water Code Sections 11900-11925. The federal
law dealing with recreation at water projects is contained in
Public Law 89-72. "The Federal Water Project Recreation Act".
Assuming that the Peripheral Canal is to be a joint undertaking
of the State and Federal Governments, these are the primary
laws involved.

Before considering the funding of recreation activities it is
important to understand how responsibilities for State Water
Project programs have been assigned by the Legislature, The
Davis-Dolwig Act makes the Department of Water Resources respon-
sible for planning and acquiring lands for recreation at State
water projects. The Department of Parks and Recreation is

responsible for the design, construction, operation, and main-
tenance of recreation facilities at State water projects. The
Department of Navigation and Ocean Development is responsible
for the design and construction of the portion of the total
recreation program that relates specifically to boating. The
Department of Fish and Game is responsible for the management
of fish and wildlife resources at State water projects.

Mr, Richard w.
Page 2

July 19. 1977

In addition to assigning the responsibilities mentioned above
to these four State agencies, the Davis-Dolwig Act encourages
participation by federal or local agencies or other entities
in the design, construction, operation, and maintenance of
recreation facilities at State water projects. Such partici-
pation is only encouraged, not required, but we do see at
existing units of the State Water Project participation in
the recreation program by federal agencies, county agencies,
and park districts.

The following sources of funds have been used for recreation
at existing units of the State Water Project. We assume that
these same sources would be used for comparable actions in
the State's share of the Peripheral Canal.

Recreation Planning

Recreation planning costs incurred by the Department of Water
Resources are met with either General Funds or Project ^nds.
depending upon the stage of planning involved.

Recreation Land Acquisition and Joint Cost Allocations

Recreation lands have been acquired by the Department of Water
Resources using Project Flinds as authorized by the Davis-Dolwig
Act, as well as by Water Code Section 346. These expenditures
are reimbursed by an annual allotment to the Department of
tideland oil revenues. Joint water project construction costs
allocated to recreation are repaid in the same manner. Joint
operation costs allocated to recreation are funded by annual
General Fund appropriations.

Recreation Development

Initially, State Water Project recreation facilities were de-
veloped with annual General Fund appropriations as provided in
the Davis-Dolwig Act. The Legislature, recognizing that the
funding program provided in that manner was inadequate, later
decided upon the use of general obligation bonds for this pur-
pose. There have been two successful general obligation bond
issues for State Water Project recreation facility construction.
One was a $60 million issue in 1970 (Proposition 20), and the
other provided $26 million for State Water Project recreation
costs as part of a larger bond issue in 1976 (Proposition 2)

.

It is, of course, not possible to forecast how future recreation
development costs will be met, but we believe that bond funds

Mr. Richard W.
Page 3

July 19, 1977

will continue to be attractive when compared with the alterna-
tive of General Fund financing.

Recreation Operation

Operation and maintenance costs of recreation facilities at
existing State Water Project units have been met by the rec-
reation operating agency. This has usually been the State
Department of Parks and Recreation, although as indicated
above, federal and local agencies are operating recreation
facilities at some State Water Project units. In one instance,
a recreation operating agency - Los Angeles County - used its
own funds to develop recreation facilities at Castaic Lake and
Lagoon beyond the level of development that had been funded
by the State. The agency doing the operation is allowed to
retain user fees, charges, concession revenues, etc. to defray
its costs, but these are rarely adequate to meet the full
costs of operation. It should be mentioned here that when an
agency other than the Department of Parks and Recreation oper-
ates recreation facilities at a State Water Project unit it
does so only as a willing participant. The State has no power
to require a local agency to become involved in a project of
this nature.

Assuming that the Peripheral Canal is developed and operated
as a joint federal-state project and that the Federal Government
participates in the recreation program under Public Law 89-72,
we see no complications which would upset the basic funding
patterns described above. Also, we do not see any provision in
federal law that would in any way obligate a local agency to
participate if it was not willing to do so. The Department and
the Bureau of Reclamation have developed the San Luis Project
in western Merced County as a joint federal-state water project,
and the recreation program, which is operated by the Department
of Parks and Recreation, has become an important feature of the
project. Although initiation of the project predated Public
Law 89-72, we have divided recreation funding responsibilities
between the Federal and State Governments in a manner comparable
to that provided in PL 89-72, and there have been no problems
of any consequence. We would expect that a joint federal-state
undertaking with the Peripheral Canal would likewise produce no
particular funding or operation problem for recreation. The
Bureau would pay its share of the costs of recreation planning,
design, and construction based on whatever formula is decided
upon for sharing of Peripheral Canal costs. Recreation operation
costs would be paid by the recreation operators.

Mr. Richard W. Dickenson
Page 4

July 19. 1977

I hope that this information will provide San Joaquin County
with a better understanding of the way that recreation costs
have been met in the State Water Project and are likely to be
met in the Peripheral Canal. Please let me know if I can provide
further information

.

Sincerely,

Ronald B.
Director

A-42
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DEPARTMENT OF WATER RESOURCES

|91&) 44S-9348

tKknor«bl« Robart C. Cllna
NMb«r of th« AsMi^ly
St.«Ca Capitol, RootB J104

Sacruwnto, CA 9Sai4

(Mur Nt. ClilM^

you r*c:«ntl]r taia*d Ch« quaaClon ot how Cha aana Dalta watar quality
atwdarda could b« act with laaa watar with tha Paripharal Canal than
ia raquirvd undar tha praa«nt opaiatlon.

I aakad ay ataff to prapar* tha ancloaad Information which briafly
axplaina tha hydiaullc and watar quality ralationahlpa that would allow
tha conaarvatlon of Dalta outflOTt with tha Parlpharal Canal in oparatlon.

If you ahould daair* aora dat«lla on thaaa co^>lax ralationahipa, I would
ba qlad to arran?* a briatinq by a Ma*>ar of ny tachnlcal ataff.

Enclaouras

^SJ^^^^W

DELTA EXPORT AND HATER Ql'ALlTY RELATIONSHIPS

MoBt of the water avfttlable for expert In the Delta enters from
the north via the Sacramfrto River. The main export puppa of the
State Water Project (CMf) and Central Valley Project (CVP) are
located at the 8outht>eBt eclRe of the Delta, far renov«><: ft'om the
normal route of the Sacranento River. Since the averac water
level throughout the Bay-L'clta estuary Is relatively flat, the
water frow the Sacranento River can be drawn to the export punpa.

Existing channel capacities Unit the anount of water that can
be transferred from the Sacramento River through th« central Delta
to the main SWP and CVP export punps. This llmUatlon causes a
portion of the water to flow Into the western Delta and then bach
upstream (reverse flow) where 11 blends with the cross-Delta flows
on the way to the pumps (see Figure 1). The route of the export
water Is Important because the water becones more saline due to
seawater intrusion as It approaches the weatern edge of the Delta.
The salinity of the water in the western Delta depends on the
aaount of water flowing out of the Delta to repulse the sea water.

Under controlled flow conditions, the rates of Delta Inflow, out-
flow, and export must be carefully balanced to avoid exceeding
water quality criteria In the Delta and at project diversion faci-
lities for the Contra Coata Canal, the Delta Mendota Canal, and
the California and South Bay Aqueducts. As export rates are
Increased, more water Is drawn from the western Delta, and to
nalntaln the aallnlty balance, the sea water must be repelled
further by additional Delta outflow. During periods of low natural
flow, most of this additional Delta outflow must be released from
upstream storage reservoirs of the SHP and CVP. This present
relationship la illustrated by the curved line on Figure 2.

With the Peripheral Canal In operation, the point of diversion
for the exports would be moved to the Sacramento River In the north-
ern Delta. This change In diversion point, coupled with releases
from the Canal, would restore positive downstrean flow In the naln
channels of the Delta and eliminate the drawing of saline water
from the western Delta (see Figure J).

rflth water no longer drawn from the western Delta, the Delta out-
flow would not have to be Increased to maintain water quality as
exports are increased. Water quality standards could then be cet
by generally constant rates of Delta outflow as shown by the hori-
zontal line on Figure 2.

The distance between the curved and horlsontal llnea on Figure 2
represents the potential conservation of Delta outflow that could
be realized with the Peripheral Canal, while meeting the sane
Delta water quality standards. The exact savings would depend on
the quality standards adopted by the State Water Resources Control
Board.
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September 2, 1977

Honorable Eugene T. Oualco. Chairman
Aaaembly Conmlttee on Water. Parks,

and Wildlife
State Capitol. Room 2016
Sacramento CA g^l^i

Dear Gene:

Your letter of September 1 requested answera to a aerlea of

nine queatlona related to Senate Bill 3'*6 (Ayala). You asked
for oir response by 2:00 p m. . September 2. 1977. for a

proposed hearing of your Committee on the bill. Before I

answer your specific questions I would like to respond to some
of the other Issuea which were raised In the previous hearings
on this bill held In your Coiranlttee

During the testimony by a number of witnesses the Impression
was given that the elements of SB 3^*6 have been arrived at
hastily and without In-depth study Several witnesses requested
that the bill be held over to January to allow time for Interim
hearings which might produce answers to some of the questions
which they had. Most of these questions were directed at the
adequacy of the water supply produced by the SB 3't6 facilities,
and questions concerning the Peripheral Canal as the selected
Delta facility. In my view, neither of these Issues needs
further study as far as support or opposition to SB 3'i6. The
bill provides for feasibility level studies of the water supply
reservoirs and Includes further environmental and engineering
studies of the Peripheral Canal, which also will be staged,
Bpeclflcally for the purpose of answering remaining questions
concerning the operation of that facility.

I believe that the bill contalna provisions which will Insure
that questions concerning feasibility, economic, environmental,
and financial matters must be satisfactorily answered before
the facility can be constructed- I would point out that since
1952 the Department has spent in excess of $39 million In its

planning efforts related to the Delta and the State Water
Project. In Just the last 2^ years, our staff has examined
a number of alternative courses of action for the State Water
Project and the Central Valley Project as part of our Delta

^S^^^^a

Honorable Eugene T.

Page 2
September 2. 1977

Alternatives Study Hearly $2 llllon was expended by the
Department on this study effort, and additional funds were
spent by other study participants Hany public hearings In
all areas of the State were held as part of this review I

personalis attended aany of these meetings

On the matter of water 8iippl\ . the State of Califsmia began
serious study of this issje In the •id-19?0'8. In particular.
Bulletin Ho ?6 issaed In 1931 addressed the water supply of the
Sacramento River basin, and this study has been expanded upon In
the Intervening years by the Department and by the Federal
Government- Our recent studies confirm that the unused portion
of the Sacramento Valley water supply can be utilized by the
facilities specified in SB 3''6, and will be adequate to meet the
needs of the two projects through the year 2000. We have discussed
this issue In some detail In our response to your August 8 letter
and In the answers to the specific Questions which we are
responding to in this letter.

In sunnary, I am convinced that adequate studies have been
performed to demonstrate that the facilities contained In SB 3^6
will in fact meet the needs of the two projects through the year
200<D and that they can be financed in a sound manner. I further
believe that any unanswered questions related to the facilities
in SB 3^ will be answered as required by the bill prior to
construction of any of the facilities.

I am attaching our responses to your Committee's specific
questions If you desire additional information on these
matters. I would be pleased to provide it to the Coivlttee.

Ronald B Robie
Director

Attachments

Queatlon 1 : "Under future export levels, what are the worst
salinity intrusions expected In the Del^a under:
(a) D-1379; and (b) D-1379 agricultural standards
and the Pour Agency Fiah Agreement?"

Reaponae : The attached map Illustrates the historical najdmum
Intrusion of 1,000 parts per million (ppm) chloride ocean salinity
for the period 1920-196A- Lines have been added to the map to
Indicate the estimated future maximum Intrualon In the year 2000
with the facilities defined In SB 3'i6 (Ayala) These lines represent
the worst conditions observed In an operation study that considered
50 years (1922-1971) of historical hydrologlc conditions. Naxlmum
Intrusion occurs at high tide and aallnltles are at that concen-
tration for a brief time. Water quality standards are usually
set on the basis of I'l-day averages to coin>ensate for these
varying effects The maximum intrualon lines Indicate 1,000 ppm
chloride, whereas the l4-day mean would probably be from 200 to
300 ppm chloride at the same locations

VeAR. ZOOO LeV£L OF PsveLoPMBUr
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gucjiM^W: 'How nuch vater vlll t>« available to the State
Water Project on a vear-by-year baala to the veer
?O00 with the caablnatlon ^f vxlstlni; and SB 3'i6

raelllttea*'

I/.
Reap

o

nae : The eatlaeted flna yield- delivery capability oT the
SVP. based on trw 14?6-3li drouRht, and aaaualnx the CV? would
»hMr9 In aeetlnK Delta requlrcaenta. would be:

Te«r

1980

1965

1995

?O00

*dded Pacllltlea
SHP Plr« Supply
In Million ilP

JUdltlofful Delta Pui^a
North Partlon Pertpher*!
Canal

Ptnlah Peripheral Canal.
Ground Mater S3uth of
Delta, and
Loa Vague ros

COttOf1W3 3d

Olenn Reaeinrolr Co^lex
(at hair potential)

2 3

?.* to ? 5

3 3 to 3 *

36*

Projected
De—nd

19

2-3

3 2

3 3

Initial rilling of the large reservoirs on Cottonwood Creek and
ezpeclally the Olenn Complex would take aany years In partial
recognition of thla rilling factor, we have asauaed snly half
the long-t«T« potential sf Olenn to be available In year 2000.

1/ Se« response to question % Tor explanation of fir
indication of rlak of deficiency.

yield and

Qtteation » : "Do the fsellittes in SB 3^ Meet the expected
water demands of the State Water Project? Will
the risk of shortage In 1990 and 2O00 eovpare ta
present risks*'

Reaponae : In our answer to questlona
hat

and 3, "a indicated
that the anticipated flrw yield capability of the SWP would be
enough to aeet the projected deaands of the SWP contractors.
By definition, flrw yield includes curtallaents (def Iclenclea

)

in water deliveries to agrlcaltural c<Mitractors In critically
dry years So there are built-in riaks of ahortage, particularly
to agricultural users in critically dry years. Also, there are
three situationa aaide froa project facility breakdown, which
coul] reault In eurtallaenta to Mfcl users The first la •

condition worse than the drought on which project yield waa
baaed (1926-193*); the aecond la If a prolonged dry period
ahould occur at the co^letlon of new atorsge reservoirs,
thereby preventing Initial filling and the expected yield; and
the third situation la that Delta standards to be adopted by
the State Water Reaourcea Control Board nay require wore water
than those aasuaed in project yield atudlea (draft Pour-Agency
Pish Agreement and Basin Plan agricultural criteria) This
latter wetter could be accoaaodat^d by aodifylng project con-
stnjctlon schedule, hoaever

We have not statistically evaluated the relative risks on the
SVP between now and year 2000 but our i960, 1990. and year
2000 operation studies indicate that the frequency and severity
of risk Is diwinished in 1990 and ?OO0, even though the coablned
target de«and la 1 to 1.2 Billion AP/jaar aore.

(tuestlon 3 : "How wuch SWP wat^r will be a-/allable to Southern
CalirTmla on • vear-by-vear basis t:> the vear POOO?"

He sponae : The attached table ahowa thr DWR projected de^nd
year-by-year for all SWP contractars, thoae In Southern Caliromta.
and far the lk>trt9polltan Water District

Since the estlaated SWP supply rxceeda the prajveted deaand at
the fWe-year points deal^^uted ( se* rvaponse to 'Tueatlon ?),
we would anticipate servlry the pro.tected d^wamU \n ftr table
In sll but the driest ears ss Indicated In ^ur rrsp^nae to
qivstlon 4.

PftOXCTED DRLITHRIES OP SVP ewrmamWT WATD»-'
(1.000 acre- feet)
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Question 6 : "Pleaee compare the yields of the Peripheral Canal.
the Net* Hope Cross Channel, the upper portion of
the Peripheral Canal with an enlarged Clifton Court
Forebay. and the upper and lower portions of the
Peripheral Canal with an open middle, under:

(a) D-1379

{b) D-I379 agricultural standards and the Four-Agency
Fleh Agreement"

Response : We estimate the combined new CVP and SWP yield of the
Peripheral Canal with additional Delta pumps to be about 0.6 MAP/year
with D-1379 criteria and about 1 1 MAF/year with D-1379 agricultural
standards and the Four- Agency Fish Agreement

For the New Hope Cross Channel, we estimate the yield would be
approximately 2 MAP/year under D-1379 criteria and about n.35
MAP/year with D-1379 agricultural criteria and the Faur-Agency
Fish Agreement

The yields of the other two alternatives, the upper portion of
the Peripheral Canal with either enlarged Clifton Court Porebay
or the southern portion of the Peripheral Canal, are about the
same as that of the full Peripheral Canal.

Statements have been made that the Delta alternatives that are
open In the mldddle would provide more yield than the Peripheral
Canal. This would be true only under very specific assumptions
First, it must be assumed that there will be different and more
stringent agricultural water quality standards set for the Interior
Delta Second, and more Importantly, it must be further assumed
that the fishery criteria would remain the same with all alternatives
The Department of Fish and Game has Indicated that the open systems
would require more Delta outflow to protect striped bass; making
the second assumption Inappropriate At best, any water saved t",

an open system to meet more stringent agricultural standards would
be offset bv the additional requirements for the flahery-

^uestlon 7: "What provisions have been made to mitigate posslfcle
flood control problems caused bv the construction
of the Peripheral Canal"*"

Response : The construction of the Peripheral Canal will not
cause additional flood control problems The sizing of all
cross-drainage facilities will be large enough. In relation to
previously existing channels, to assure that potential overland
flooding conditions after completion of the Peripheral Canal
will be no more severe than such exposure prior to Its construction

Stone Lake flood flows as well as Middle Fiver flood flows will
be accepted Into the Peripheral Canal At the Mokelumne River,
Disappointment Slough. San Joaquin River, and Old River, the
Peripheral Canal will be siphoned under the existing channels
Therefore no additional flood control problems will be caused
bv the construction Beaver Slough, Hog Slough, and S-.-camore
Slough flood flows will be combined and conveyed in a siphon
under the Peripheral Canal White Slough and Telephone Cut flood
flows will be Intercepted In a drainage canal adjacent to the
Peripheral Canal and will be conveyed to Disappointment Slough
At Fourteen Mile Slough a substitute drainage channel, larger In
size than the existing channel will be constructed to handle
flood flow and to provide navigational access

Quea|tlon 8 : "How much combined (CVP + SWP) yield would be
required above the November 19th criteria in
order to meet:

(a) D-1379

(b) D-1379 agricultural standards and the Four-Agency
Fish Agreement"

Responae: (a) About 1 8 million AF/year. This estimate Is for
the long-range condition assuming that a Peripheral Canal and
overland water supplv facilities In the western Delta are In
operation. It Is based on estimated Delta outflow requirements
of 14.500 cfa to meet the D-1379 Chlpps Island I ishery requirement
of A. 000 ppm chloride and 6,700 cfa to meet the Antloch striped
baas 5-week requirement of 1.000 ppm TDS (mg/1) This compares
to ?.500 cfs to meet the November 19 criteria Emmaton agricultural
standard of 1.000 ppm chloride

(b) About 08 million AF/year (D-1379 also has M*I TDS standards
at Antloch, which will be terminated when existing Mtl uses are
fully supplied by overland facilities. DWR considers the
present Contra Costa Canal to be the overland supply SB 31*6
provides for the relocation of the Intake to this canal to
Clifton Court Forebay, which would Improve the quality of water
delivered )

When comparing criteria It should be remembered that the
November 19, 1965 criteria were negotiated between DWR, USER,
and representatives of some Delta agricultural water users as
a basis for further negotiations In a water right settlement.
Fish and Game Interests did not participate In the negotiations
and the November 19 criteria do not adequately protect fish
and wildlife.

Qucatlon 9 : 'How will the nonreimbursable coats of Imroved
water quality In the Delta be determined'''

Response: The final method of allocation has not been determined.
In the response to Question 13 In our letter dated August 11, 1977.
we provided the basis for determining the State's share of the
proposed nonreimbursable costs In essence, the method develops
the precentage by comparing the yield being utilized for Delta
purposes to the yield and cost of a facility which would provide
both the yield required for the SWP and that utilized by the
Delta. For your convenient reference, we have restated our
response to question 13 below I presume there would be a similar
determination for the Federal share of the yield

Response to Question 13 of our August 11, 1977 letter:

"In lieu of making a determination of the "enhancement"
aspects of the proposed facilities, the Department has
estimated the benefit to the Delta as being measured
by the additional yield required above a basic require-
ment of 1.000 ppm chloride at Emmaton Baaed on this
criteria the State's share of the yield of the Delta
facilities was estimated to be about 900.000 acre-feet
On today's anticipated criteria, the State's share is
about 500.000 acre-feet The difference of liOO.OOO acre-
feet Is amount of yield (or benefit) being utilized for
Delta purposes By estimating the costs of a facility
that would meet both Delta needs ( ^i HAF) and project
needs ( 9 MAF) and allocating by proportionate use
{

.ij X cost of a 1 3 MAP facility) It is estimated that
1.3 the present worth value of the Delta's share of such

a facility is about $230 million "

A-46 1
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Of^/jnmtHI OF WATH KSOUKCS

(91B) *-«^97*a

September ?3, 1977

Honorable Stan Siathaa
Mrabpr of thr A8s««bly
Slat« Capitol
Sacrawnto. CA 9*>3l*

tear Mr. Stathaa:

[hjrlnff hearlnjiis by thr A8s««bly Coanltte« on Water. Parks,
and tflldllfc on SB 1*6. you asked questions regarding sunmer
flons In the Sacra«ento River with Glenn Reservoir In operation
and land ovner protection provisions In our property acquisition
procedures. This letter Is in reply to those questions.

^westlon : lawt la Uie approxUutc Increase In rio« of the
Sacraaento River In stsBer «lth Glenn Heservolr
In operation?

ftpsponse : fiiaalnatlon of our year ?000 operation study shoMS
Glenn neaervolr would Increase the suwaer (June. July, August)
ri3«» 3f thp Sacraarnto River by the aaounts shown below. To
prov'.de perspective, the projected flow of the Sacranento River
In Uie Vicinity of Colu&a and at Sacraaento (including the
release fro* Glenn fteservolr) are also shown.

Average

a

Approxlnate Plows,
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October 26, 1977

Honorable Daniel E. Boatwrlght
Member of the Assembly
State Capitol. Room 3091
Sacramento, CA 9581^

Dear Mr. Boatwrlght:

T^ls is In response to your request during the hearings on
SB 3^6 for an analysis of possible water savings through
agricultural water conservation measures.

There is substantial potential for agricultural water conservation
along the coast and in the Colorado Desert region, but this letter
will deal with the Central Valley. Bulletin No. 198, "Water
Conservation in California", a copy of which Is enclosed,
outlines conservation potential in these other regions.

In the Central Valley, much of the excess applied water Is
reused directly on downstream farms, reused indirectly through
ground water recharge, or contributes to required Delta outflow.
However, water savings amounting to itlOjOOO acre-feet per year
under dry year conditions would be possible with an expenditure
of $2,3^0,000,000, These are the maximum savings possible,
regardless of expenditures.

This would be accomplished by:

1. Lining major canals, ditches, and drains and sub-
stituting closed pipe, where practical, for open
laterals, farm head ditches and drains to eliminate
deep percolation losses, evaporation losses and
use by native vegetation.

2. Installing drip irrigation in all young orchards
and vineyards to reduce some of the evaporation
losses compared to other irrigation methods.

3. Installing drip or sprinkler irrigation systems
where appropriate, land leveling, and improving
water system operation in association with irri-
gation management services to reduce deep percolation.

Honorable Daniel £. Boatwrlght
Page 2
October 26, 1977

The efforts would reduce to a minimum all nonessential con-
sumptive water losses and eliminate deep percolation of
surface water supplies, except that required for leaching
accumulated salts from the soil profile.

The lining of all canals, laterals, and drains and use of
closed pipe systems would greatly reduce ground water
recharge that normally occurs. Although reductions in
ground water recharge are acceptable during dry years and
are consistent with good conjunctive use practices, the
conservation measures would require substantial effort and,
in addition, special facilities to replace the lost capa-
bility for recharging ground water during wet years.

During dry years, farmers use available supplies very
carefully. Water saved is used by the farmer or within the
local area to overcome water shortages. If this practice
continued In the operation of the program shown here,
much of the water saved would likely be reused in the
immediate area. Only about 100,000 acre-feet of the
^10,000 acre-feet saved water would reach the Delta,

In addition to the savings outlined above. Irrigation
management services may lead to additional savings In some
parts of the Valley, The extent of these savings Is still
unknown, since the commercialization of this service Is Just
beginning, SB 3^6 as currently drafted would involve the
Department In the development of this type of service
through contracts with Irrigation districts.

As you know, SB 3^6 would provide for a fifty million dollar
loan fund which would quicken the pace of Installation of
water saving Irrigation equipment. This fund should sub-
stantially assist small farmers In purchasing necessary water
saving equipment.

Senator Vulch has sponsored a bill (SB 103^) to provide for
tax advantages to thase Installing water saving Irrigation
equipment. The Governor has signed this bill. I believe
that this will also help Implement agricultural water
conservation In the Valley,

Honorable Daniel. E. Boatwrlght
Page 3
October 26, 1977

While I strongly support agricultural water conservation,
I do not believe that all the water developed through facilities
authorized in SB 346 can be developed by Implementing Increased
Irrigation efficiency. I believe that water conservation and
water development must proceed together to meet the very
substantial water needs of California In the coming years.

Sincerely,

Ronald B. Roble
Director

Enclosure

tllfOINIA—ICSOUKES AOINCT (DllUHO G MOWH H Ga.—m

DEPARTMENT OF WATER RESOURCES

(916) UH5-92I18

November 18, 1977

Honorable Ruben S. Ayala
Chairman
Senate Committee on Agriculture

and Water Resources
State Capitol, Room 20'iB
Sacramento, CA 958liJ

Dear Ruben:

At the Los Angeles hearing of the Joint Conference Committee on
SB 3I16, Assemblyman Duffy asked what was meant by "Commitment".

I explained that the Department of Water Resources meant provisions
in our State Water Project water supply contracts when speaking of
water exports, and the State's area of origin and Delta protection
acta when speaking of water for Delta commitments. I did not
attempt to explain what the U. S. Bureau of Reclamation meant by
Commitment, so I'm sending the attached explanation of "CVP
Committed Water" as It appeared In the "Review Draft, Special
Task Force Report on San Luis Unit, Central Valley Project,
California, October 1977". This may be of help to the committee
when evaluating testimony of various water Interests.

Sincerely,

Ronald B. Roble
Director

Attachment

^^^^^^^^W
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Caovrpt tnm Dcftft lp*cl«l Tftak rocc* Imfiorx

OB Mfi Lttls unit. CV9

•• CMtgyl v»H«» frol«ct

Itor* CVP <Mt«r ! valtabl* Co> um Umti Im Mvdwl to aaat cvrrart

oontrMTttMl daautd*. The tr«t*r In •«:« of lonq-tara contractad

^*nd« At *ny tlaa la claMlftMl in Mv«r«l w«ya.

nia foUoMinf 41*«rM daacribsa th« dlft«r*nt cluairicatlonai

Int*r«itCent
Mater

CVP
Hatsr
Supply

CoBMitted
Water

T
Iter;
f«t«i

. rir« CVP Yield

XnterlB
water

Contracted
water

Oae of
Contracted

Water

1 I
•Coal tted water' la that water caenlttad to prMlatarwlned i

of need to aerve anticipated dawandi for cv? water,

to the rire. dapendabla jimia of tha project. The laqal i n^iiaani i

are In tha for» of water aupplr contract*, and are accounted for

In 'contracted water.* Tha r*«ai»dar of tha coaadtted water la

called 'Interie water*, and la coaaUtted on tha bean of authoritlnq

le9lalatian or project plana, or la available fr«» thoae water uaara

who are twing l«aa than thalr full contractual antli laaanta. The

•wraau ai^ectB to contract for eale of all 'cfitted water*, bet

haa not yet dona eo dua to dtatrlbutlon ayatea rinencln« oenatratnta

of potential oontractera, protoleaa aaaoclated with unoonatructed and

unauthorlaed projecta, and other plaanlnf eonalderatlona.

'Contracted water' Includaa that neeeaearr to eeet all evrreat

project conatcalnta. after allewln« for Delta outflow. The ftureau

uaaa a 2.SO0 cfa net Dalta outflow conatralnt to datareUne avalla-

blllty of Interie water. 24/ If thla or other nvtatralnta chan«e.

tha aeount of Intarln water avallabla will ehan^a proportionally.

Sine* Intarle water la tha aeount of auciply available after ^Mtlnq

currant conttactad daeanda, tha availability of Interie water ahould

decreaae over tlea wtll tha full cvr yield la uMer contract and

belnq delivered.

'Intermittent weter' la weter avellabla only in wet yeara. aad

ean ba eentrolled by cv? facllltlaa for delivery during the aMe

year. 35/ It la the water available in aoM yeara abova the fir*

24/unltad Statea Bureau of Reclaeation. 1976. Total watar Hanaqwwnt
Study for the Central Valley Baaln, California^ Interie Mater
Supply. Working OocuBent Ho. 9. )1 p. Thla flgura waa darivad
to aatlaata tha aeount of outflow to eeet tha criteria aatabliahad
on Nov. 19, 196S. Tha Bureati haa aittraaquantly revlaed thla
•atleata to 1.6O0 cfa until and unlaaa a Peripheral Canal la In
operation.

>V United Stataa Buraau of XeclaMation. l*^^- Total Hater HanagMMOt
Study for tha Cantral Valley Baain, California: Intermittent
Surface Water Soooly, Working Dociewnt Be. ^.

CVP yield, i4vlch la daflned aa tha eaxleta aeount of weter avail-

able each year to eeet CVF dawanda and obllqatlona, given allowable

deflcianciaa in critical yeaxs.M/

Tha potential uaea of Interim and Intarmittant watar vary,

alnea Interie watar la avallabla on a dlelnlahing achedule, and

intermittent watar la available only in wet years. Tha Bureau haa

conducted studlaa to project the tutura availability of both thaae

claaalflcatiena of water. The aeount of Interie and Intermittent

water avallabla dependa on tha potential uaaa. Tha Bureau aaaueaa

that return flowa from i4>atreaB uaara can ba ucillxad by downatraaa

uaera. and includea an allowance for reuaa in tha CVP yield aatimate.

Roughly ). 000,000 acra-feet la praaantly unoontracted of the total

11,400,000 acra-feat future projected annual fire ylald of all CVP

fecllitiea. The •oreae haa eetieeted the rate of buildup In danand

for CVP contract water aa well aa tha Interim water available to be

about aa ahowe on rigure !•«. Table x-3 indlcatea the availability

over tlma of Interim weter for in-baaln uaaa.£2/ " ^^* e*ter la

not diverted upatream. and la c namitted aolaly for Dalta uaaa or

aaport, the amount of Interim water avallabla la acaMwhat laaa, aa

Indicated in the oolian 'Dalta Equivalent.' Thla coltan Indicate*

that in 197S, for exa^la, l.BOS.OOO acre-faet releaaed (rem CVT

atoraffa could be uaed amd raueed to aupply a total demand of

1.340.000 acre-faet. or go atrai^t through to the Dalta and ai^ply

a 1,405,000 acre-feat damand. Conaequently, tha amount of Intaiim

water avallabla depends on reues aaaim^tiona. The aame la trua for

34/ Tha Bureau (personal cosvunication, B. Everett, October, 19T7)
suggeata that intermittent water ba defined aa follows:

~Matar deltvarlaa abova tha firm CVF yiald can ba eada avallabla
only to the aatant that aaaaon and carryover storsgs in CVP
rsserwoira la projected to ba In ascaaa of that raqulrad to
provide the tire ylald In snaulng year aaaislnq a drought will
follow tha given operational year.'

Intarmittant water.

Preeant and potential uaaa of CVP Interim weter can be

maintained only until project dsmsnila catch up with supply. Tha

Buraau la praaantly ualng Interim water for power production,

tamporary supply to tha Westlenda Hater Diatrict. teaervoir

recreation, American Bivex fiah and recreetion flm«a. Trinity River

flah ralaases, and for Dalta watar quality purpoaea. Tha Bureau

haa Indicated that potential additional uaaa of Interim water

Include Irrigation in tha San Joaquin Valley, supplaaantal supplies

to eeet 5HP demands, and t^iporary uaa of Bew Nalonaa ylald outaida

tha Stanislaus River Basin until local demand approacbaa supply. 34/

hvallabillty of Interim water dependa on tha year-to-year

varlationa In preclpltetlon. In a wet yeer, much intermittent water

la evallable for use. In a dry year, intermittent weter la now

eslatant.

Intermittent weter is used extenalvaly in the Prlant Division

aervlce area, itost of tha San Joaquin River flow la diverted for

irrigation, but the d^Mnda exceed tha firm yield.

In dry yeara, thla difference Is made up by conjunctive uae of local

groundwater. During wet periods. Intermittent watar

la uaed directly to eeet irrigation demanda. If the avallabla inter-

mittent aupply eeceeda irrigation damends. the excess Is uaed to

reclurga the groundweter baaln.

The Buraau haa studied a similar conjunctive uaa program in the

Tehame'Coluaa service srea Other potential uses of Intermlttaet CVP

yield Include anhenossNnt of flah. wlldliee, recreation, and water

gpallty.

n/ BuBac. Horfting I ett mo. «

37/ I king it BO. 9
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{916} Ji't5-9218

November 25, 1977

Honorable Eugene Gualco, Chairman
Assembly Cotimittee on Water, Parks,

and Wildlife
State Capitol, Room 3016
Sacramento, CA 9581^

Dear Gene:

Tt^ls is in response to your request at the hearing by the Joint
Conference Committee on SB 3^6 (Ayala) in Los Angeles on
November 3, 1977, relative to how much It would cost to develop
the Eel River and convey the additional yield to the San Joaquin
Valley. Baaed on updating studies made prior to the State's
Wild and Scenic Rivers Act of 1972, my staff made a very rough
appraisal of what would be involved in such a project and prepared
the enclosed summary for your Information.

As you are aware, the Wild and Scenic Rivers Act not only prohibits
the State from building dams and reservoirs on rivers named in the
Act, It also prohibits the Department from studying dams 2nd
reservoirs on those rivers. The Act does, however, place the Eel
River In a special status In that It requires a report by DWR to
the Legislature by December 20, 198^1, on the need for water supply
and flood control projects on the Eel River and its tributaries.
Since 1972, in compliance with the Act, the Department's planning
studies for developing additional supplies for the State Water
Project (SWP) have concentrated on developing physical and environ-
mental data needed for the December 197'' report. These studies
included alternative sources in the Sacramento Valley since the
Burns-Porter Act includes those potential sources in addition to
North Coast streams for additional yield for the SWP.

Rough Appraisal of
Eel River-Delta Diversion Project

to Deliver Additional Water to San Joaquin Valley

The Corps of a^glneers' Dos Rlos Project fwlth minor modifica-
tions made during subsequent DWR plannlngj

Dos Rlos Dam: 730 feet high; crest elevation 1,6^0 feet

Dos Rios Reservoir: 7,6O0,000 acre-feet; 10,000 acres
Grindstone Tunnel to Glenn County: 23.'* miles long;

diameter 17 feet
Mean Inflow: 1,015,000 acre-feet per year
Annual Pish Release: 217,000 acre-feet per year
Dry-Period Yield: 930,000 acre-feet per year
Average Diversion to Sacramento Valley: 5''0,000 acre-feet

per year

Aqueduct System from Delta to San Joaquin Valley

Canals to Bakersfleld: Length 330 miles; capacity I65 miles @
5,000 second-feet and then reducing to 500 second-feet at

termlnua
Ten Pumping Plants: 7 @ 5,000 cfa and 3 ® 2,500 cfs; total

pump lift 550 feet
Offstream Storage, surface and underground: 1,000,000 acre-feet
Average Diversion of Surplus Sacramento River Flows: 390,000

acre-feet per year

Coats (1977 price levels)

Dos Rios
Aqueduct System

Total

Year 2000 price level*

•ABBumlng 6 percent annual inflation rate (compounded)

Project First
Cost, Dollars

1.000,000,000
1,600,000,000
3;b00 000 000

9,900,000,000

Approximate
Unit Cost of New Yield

Dollars/ac-ft

"?50~

960

Principal Unreaolved Issuee

Round Valley

A large Dos Rlos Reservoir would flood the iB.OOO-scre
Round Valley, displacing approximately 1,^400 people
(Including many of the 350 Indians of the Round Valley
Reservation). Alternative plans that would not flood the
valley encounter problems with sediment, landslides, and
water quality that make their feasibility queatlonable.
From an engineering viewpoint, the large Dos Rlos Reservoir
would clearly be superior.

Honorable Eugene Gualco
Page 2
November 25, 1977

I hope this Information is sufficient for your needs and, of course
I will be pleased to discuss it with you if you wish.

Ronald B. Roble
Director

Diversion Routes

In the North Bay counties and Lake County, substantial latent
opposition exists to an eastward diversion from the Middle
Fork Eel. The 1972 district report shows that southerly
routing through Clear Lake would not be much more costly
than the eastward route, but the environmental impacts
would be much greater. If Glenn Reservoir were to be built,
the economic and environmental comparisons would shift
considerably In favor of the eastern route.

Fishery Impacts

eelhead spawning
eflnlte plans
Ignlflcant problems
s (1972) were
led releases of
Fish and Game
releases might

s might be needed
er channel
decrease project

About one-sixth of Eel River salmon and sti

takes place above Dos Rlos Dam site. No di

have been made for fish preservation and s

remain unresolved. The most recent studle
based on a hatchery at the dam and control
217.000 acre-feet per year. Department of
personnel have Indicated that greater flow
be necessary or that periodic high release
to scour out sediment deposited in the riV'

downstream. Either of these changes would
yield and Increase unit costs of water.

Wildlife Impacts

Dos Rlos Reservoir would Inundate an area with substantial
wildlife value. The Department of Fish and Game does not
feel that improvements on adjacent lands could provide
satisfactory compensation for inundated habitat. Consequently,
some offslte mitigation would be needed, but no such plan
has yet been developed.

Sediment

Dos Rlos Reservoir would reduce peak flows In the Eel River
and diminish the river's ability to move sediments. Because
of the high sediment production and prevalent landslldlng
in the Eel River, channel aggradation (infilling) Is

possible. This appears to be a particular threat in the

20-mlle reach between the Middle Fork and the North Pork.
Additional studies of this hazard were In progress when
studies terminated in 1977.

Reservoir Landslides

Dos Rlos Reservoir would Inundate many unstable areas and
accelera te or trigger landslldlng Into the reservoir, A

large reservoir would have sufficient storage to absorb the

landslide material without serious effect; the main hazard
would be waves from rapid earth movements. Smaller Dos
Rloa Reservoirs would be much more vulnerable to landslides.
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AC hl<h riowB, Mat«r levels In th« Sacramento River are
orcen higher than adjacent land turTacea; under thla con-
dition, aeepage under the levee* can danaKe cropa or
hinder agricultural oparatlono. Present aumoiar rioos are
not high enough to cauae aeepage. t»ut they approach the
aeepage threshold at tlr«es. Iiaportatton of e«l River Mater
could cauae or aggravate seepage problecna (especlaUy IT

Qlenn nraervolr were built rirat Tor orratrean storage of
Sacraaanto River water). Tne 197? Eel River studies allowed
a siodeat coat for on-Tara drainage systems to ofTaet seepage
problems. There Is some current discussion of the possibility
of a separate system to convey releases from new projects
to the Delta. This would Involve around lOO miles of canals
and channel Improvementa, adding 10 to 20 percent to the

coat of a Dos Rloa rrojecC. The need Tor a separate con-

veyance aystem would tip the scales back Coward • southerly
diversion routing from the Eel.

Sacra—nto River Erosion

Hany claims are being made recently about erosion dsmagea
cauaed by sustained high summer flows in the Sacramento
River. Such problems would be aggrevated by additional
releaaes from an Eel River Project. No solution has been
identified for potenClal erosion problems; a separate
conveyance would work, but the cost would be very high In

co^Mrlaon to aoaa other alcemaClves. Heeded additional
atudles will be carried out In conjunction with the Glenn
Project, which presents a similar problem.

San Joaquin Valley Drainage

l^c queacion of disposal of poor quality Irrigation return
riowa li still pending. Conaequencly. San Joaquin Valley
Mter usera atlll face additional costs conatructlng a

drainage facility such as the San Joaquin Valley Naater
Drain.

Assumptions on Aqueduct System

An aqueduct alignment along the east side of the San Joaquin
Valley waa aasumed for Che following reasons.

HelCher the California Aqueduct nor Che Delta-Mendota Canal
will have oapaclty available for transporting Dos Rloa water
for ground water replenishment In the San Joaquin Valley after
full contract commitments and the Kid-Valley Canal project are
completed.

u^O*n> -mtOUKtl

MPAffTMENT Of WATK RESOURCES
» O tOi Mi
MCWMWwtB

(916) **i^92t8

December 2, 1977

Honorable Stan Statham
Member of the Asaembly
State Capitol, Room 6007
Sacramento, CA 956l«

Dear Stan:

Tour letter of Septenber 27 aska several queatlona concerning
water in general and SB 3^6 In particular. I am very sorry
about the lateneas of my response, but Che leglalaClve actlvlClea
on SB 3*16 and aoee recent staff changea cauaed the delay. I
aaaure you that jour future requests will be handled siore
promptly.

Specifically, you aaked the following queatlona:

1. "Prior to storing underground water, are contracts atlll
required between State and local agencies**

Iteaponae

Laat year the courts established an Important ground water
ownership principle In the so-called "San Fernando Decision'
Involving a dlapute between the City of Los Angelea and other
adjacent cltlea over the rights to water In that baaln.
Briefly, the court found that the City of Loa Angelea retained
ownership of the water which It had Imported Into the baaln and
atored underground, and was entitled to withdraw that water
when It needed It. Ue are proposing approximately 3 million
acre- feet of ground water storage to produce an annual yield of
boo, 000 acre-feet In SB 316. Even though we legally might not
need to enter into contracts with overlying State and/or local
agenclea, we propoae to do so. H« have already begun diacusslons
with the agencies Involved In both the Southern California baaln
and thoae in the Kern Coxmty area. Section 11255(g) descrlbea
the ground water program and requires contracta between State
project contractors and the DepartaMnt providing for r«paj*enC
of the coata of such Tacllltlea.

^

Constructing a new aqueduct on the weat aide of the San Joaquin
Valley would be Impractical for Che following reasons:

1. ITie North San Joaquin Division waa located at Che edge
of foothllla along Che weac aide of Che valley leaving
no room for another parallel canal to the weat.

2. The Delta-Nendota Canal Ilea quite cloae to the North
San Joaquin Dlvlalon alnce Its water surface la only 50
feet lower. T^e proximity of the two allgnventa plus the
fact that about 15 mllea of Interstate t> Is located between
the two canala would make an intermediate major canal alignment
very coaCly.

3. Major canal croaalnga mlghc be required In the vicinity of
San Luis Reservoir.

1. Ptore room Is available to Che aouth but all Che alignment
would be located in lands now serviced by Che San Luia
and South San Joaquin Dlvlslona.

Finally, moat of the ground water overdraft occurs on the eaaC
aide of the San Joaquin Valley from Merced County to Kern County.

Honorable Stan Statham
Page 2
December 2, 1977

2. "What la the Rand Water Study'"

Reaponse

The Rand Water Study la a study coomlssloned by the Assembly
w^cer. Parka, and Wildlife Committee with the Rand Corporation.
The study report Is due to the Consnlttee In January 1978. Ttie

study Involves a very broad look at California water problems
and will make apeclflc recommendatlona about future water
development within Che State.

3. "When private property owners are dlaplaced by the construction
of a water facility, do they receive any 'extra compensation'
above Pair Market Value*"

Response

Property owners generally receive fair market value for their

property, and not any extra compensstlon above that value. TYte

final sums are generally achieved either by negotiation with
the property owner leading to an agreement over price, or by
condematlon. In the latter case, a sua equal to the appralaea
valuation of the property la placed In eacrow by the State until
the matter haa been resolved under the condemnation procedures.

4. "Have hydrologlcal flows been estianted along the Sacramento
River as a reault of the Increased suomer flows If SB 316
ractlitles are cos*leted (how many feet higher for how many
a«y«)^"

Weaponae

Only very curaory estlmatea have been prepared by the Department
baaed on our Delta Alternatives Operations Studies, "me specific

figures vary depending on whether Glenn Reservoir, Cottonwood
Reaervoir, or Coluaa are assumed to be operable and how they are

operaCed. In all cases, theae preliminary studies show that the

Increaaed flowa would be In the range of 5 to 15 percent of the

preaent flow. More detailed studies, as required In Section
11259.5 of SB 3'»6, are needed before final flowa can be deteralned.

I apologlte again for the lateneas of this reaponae.

Sincerely,

Ronald B.

Director

I
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DEPARTMENT OF WATER RESOURCES
to tOl M*

(916) kk^-92iie

December 8, 1977

Honorable Ruben S, Ayala, Chairman
Joint Conference Committee on SB 3^€>

State Capitol, Room 20^*8

Sacramento. CA 95^1'*

Dea r Ruben

;

During the testimony of Tom Graff of the Qivironmental Defense

Fund at the November 21, 1977 hearing in Fresno, the Committee
asked the following questions relative to the Department's gray
brochure "Key Elements - SB 3^6".

1, How much of the surplus water deliveries for a normal year
under 1980 conditions as shown on the chart on page 30

would go to the San Joaquin Valley?

2. How much of the CVP-SWF export water shovm on the six
charts on page 29 would come from storage?

Response to Question Ho. 1: Of the O.85 MAF/year of surplus water
demands included In our 198O level operation studies in normal
and wetter years, about 0.76 MAF/year was for the San Joaquin
Valley. The balance, 0.07 MAF/year, was for the San Francisco
Bay Area and Southern California.

Response to Question Ho. 2: TTie approximate portion of CVP and

SWP Delta exports derived from stored water north of the Delta in

1980 and 2000 are. In million acre-feet per year:

50 Year Average

Typical Dry Year
(Average I6 driest years)

Typical Wet Year
(Average 16 wettest years)

IQ80

2.7

3.1

Honorable Ruben S
Page 2

December 8, 1977

The total exports In year 2000 include water diverted for storage
In San Luis { 1980 level too) and Los Vaquepos Reservoirs and in

ground water basins south of the Delta. Thus, before delivery to
project water contractors, a substantial portion of the reaalnlng
direct diversion of unstored flow in the Delta would be subse-
quently transformed to stored water from storage south of the Delta.

On these charts. It is assumed State Water Resources Control Board
(SWRCB) Basin Plan Delta quality standards, plus carriage water to

protect the quality at project pumps in the south Delta, would
be the Delta criteria governing I98O project operation in the
Delta. For year 2000, It Is assumed that the Peripheral Canal would
be in operation and that the SWRCB Basin Plan Delta quality stan-
dards for agriculture, plus (Draft) U-Agency Agreement criteria
for fish and wildlife, would govern project operation In the E>elta.

Carriage water to protect the quality at project export pumps
would no longer be required with the Peripheral Canal and the re-
location of the Contra Costa Canal Intake.

I hope this Information is sufficient explanation for the needs
of the Committee

Ronald B.
Director

1I*T( 0« CM"OiN>»—MlOUKIl

(916) UU'^-92k&

lOauxO & HOWH It C>-

DEPARTMENT OF WATER RESOURCES

December 12. 1977

Honorable John A Hejedly, Member
Joint Conference Committee on SB 3*l6

State Capitol, Room 30^8
Sacramento, CA 958l'l

Dear Senator Nejedly:

This is in response to your letter of December 5, 1977. In which
you request we provide certain Information for the Stockton hearing
of the Joint Conference Committee on Senate Bill 3'*6. The attached
statement contains our responses to the four subjects you mention
In your request.

I hope this statement provides the information you require

I would be pleased to discuss it further If you wish.

Ronald B. Roble
Director

Attachment
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Thi» w<)s prepared in rcaponse to Senator Nejedly's letter of
Dec««ii>er S. 1977, In which he aaXed for InComation on four
•ubjccts •* followsi

Subject : *1. The total export put^inq capacity of both the
state and federal projecta fron the Delta.*

Reeoonse: The total export puaping capacity of the SM9 and CVP
presently totals about 11,300 cubic feet per second (cfs), and
the capacity upon completion of the SWP and with SB 346 will be
16.300 cfs as shovn in the following tabulations:

p-japlnq Plant

SWP, Delta Pmrpic; plant

SirP, Calhoun Pii^-picg Plant (North
Bay Aqueduct)

CVP. Trccy Puzpiii^ Plant

CVP, Contra Costa Canal Punping Plant

Subtotals

New PuKpioq Plant for Los Vaqucros
Reservoir as planned for in SB 346

ApproxiAut*
Pufflpinq Capacity, cfs
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December 13. 1977

Honorable Ruben Ayala, Chalmiar.
Senate Committee on Agriculture

and Water Resources
State Capitol. Room 20UQ
Sacramento, CA 9581 **

Dear Senator Ayala;

On November 25, 1977, I furnished Inrormatlon to Assemblyman
Gualco on the cost of developing and conveying Eel River water
to the San Joaquin Valley. Here is some supplemental Information
on a proposal made by the Sacramento Valley Landowners Associa-
tion (SVLA) at the SB 3^6 hearing In Redding on December 2, 1977.

The SVLA proposed amending SB 3^6 to Include a conveyance system
along the west side of the Sacramento Valley from Shasta Reservoir
to the Delta. Just east of Antloch. Their objective is reduction
of river flow levels to minimize erosion and seepage. The pro-
posed conveyance would link up with storage reservoirs along the
edge of the valley. My staff has made a rough appraisal of this
proposal, based on 30-year-old studies of similar systems once
considered for conveyance of Imports from the Klamath and Trinity
Rivers.

To avoid unfavorable terrain and to maintain production of Shasta
Power Plant, the conveyance would best begin at Keswick Reservoir.
10 miles downstream from Shasta Dam. An 85-mlle system of canals,
reservoirs, and tunnels would connect to the existing Black Butte
Reservoir, from which water could be pumped to Glenn Reservoir,
t^e conveyance system would cross Cottonwood Creek downstream
from the proposed Cottonwood Creek Project reservoirs. From Black
Butte Reservoir, a l42-mlle canal would connect to Montezuma Res-
ervoir In Solano County. In conformance with the SVLA proposal,
we assumed a 33-ralle siphon/canal crossing of the western Delta
near Antloch, patterned after the plan shown in the Department's

Honora ble Ruben Aya la
Page 2
December 13. 1977 i
Bulletin No. 3, "The California Water Plan", 1957. (Actually,
subsequent studies have cast very serious doubt on the engineering
feasibility of such facllitiea in the western Delta; It would
probably be necessary to tenninate the conveyance facility north
of the Peripheral Canal Intake at Hood, which would Involve dif-
ficult and costly crossings of the Yolo Bypass and the Sacraaento
River Deep Water Ship Channel.)

The first cost of the entire 260-mile ccnveyance aystem Is estimated
as a minimum of $2,^0,000 000 at 1977 price levels. Assuming a
uniform inflation rate of 6 percent, the first cost In 20O0 would
be about $9,500,000,000, This is based on a conveyance capacity
of approximately 15,000 cubic feet per second, which would be suf-
ficient to control river flows to the desired levels under all but
flood conditions. On previous occasions, SVLA has suggested a
conveyance system large enough to handle major flood releases from
Shasta Reservoir; such a system would be substantially more costly
than Indicated above.

I hope this information meets your needs.

Sincerely,

Ronald B.
Director

A-54

Antioch-212
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(916) **5-92*B

D«e«ab«r 13, 1977

Honorable Rajr Johnson
Heater of the Senate
State Capitol. Rook 5095
SacraMnto, CA 9581*

Dear Ray

:

Tour letter of Septenber 9. 1977, requested that we provide you
with answers to soxe questions proposed to you by the Glenn-
Colusa Water Users Association. I apologize for the extreme
lateness of this answer, but the legislative activities on
SB 34€ and soce staff changes delayed our response. I assure
you that your future requests will be handled promptly.

Before I respond to the specific questions attached to your
letter I would consent that in ny opinion some of the questions
appear to be "loaded". I won't respond to the question of
orallty since that Is pretty nuch an Individual Judgnent. Our
response to these questions Is as follows:

1. 'How Bueh will the Ayala bill Increase coats to present
Central Valley Project and State Water Project contractors?"

Besponae

Specific cost allocations to CVP and SWP contractors would
depend on which of the facilities In SB 3'*S are finally built,
and when they are built. Such allocations obviously have not
yet been made. Estlnates have been made, however, with regard
to the State Water Project and were included In our responses
to the Assembly Water, Parks, and Wildlife Coasiittee questions
dated August 11, 1977, which I an attaching. I am also attaching
"Key Eleacnts - SB 3*6" which was prepared by the Department for
the Conference Conmlttee hearings. Allocations to CVP contractors
would be according to current Bureau of Reclamation policies.

^SJ^^^^a
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ultimately have to be removed from the San Joaquin Valley.
The Peripheral Canal provides the only means to prevent further
depletion of the Delta fishery and to restore the capacity of
the Delta to support fish and wildlife to pre-project levels
(see the attached "Key Elements - SB 3''6", page 27). Payment
for the Canal and other features in SB 3'>6 would be shared by
the State and Federal Governments depending on their relative
shares in the program. This is also described in the attached
brochure.

5. "Since the present Central Valley Project and State Water
Project water supply cannot support both the Delta water
quality criteria and the water contractors In dry periods,
which is preferable?*

Responae

Our operation studies made during the Delta Alternatives Study
clearly show that with the construction of facilities included
in SB 3*6 and the adoption by the SWRCB of basin plan
agricultural and Pour-Agency Fish and Wildlife Agreement
fishery water quality criteria, the water supply for both the
SWP and CVP is sufficient through the year 2000 to meet Delta
water quality standards and water supply contracts. These
studies included the assuj^ttlon that dry year deficiencies
will be taken by project contractors according to existing
contract -tersu.

6. "Who, other than Delta interests, benefits from the Ayala
bill"

Response

The CVP and SWP contractors will benefit from the facilities
included in the Ayala bill. Without SB 3«6 , the State Water
Project will have only one-half of Its contracted yield, and
the Central Valley Project will lack the transportation
facilities needed to meet Its coivltments. In addition, in my
opinion, the State of California as a whole will benefit
greatly from resolution of this long-standing conflict.

7. "Is it morally or technically supportable to meet water
quality criteria in the Delta, as was done In 1976, If a
much worse condition follows in 1977 than would have
occurred if the total shortage had been distributed over
the years of the drought? Is this conservation?"

Response

In mj opinion both projects would be unable to estimate when
in fact a drought has started. In 1976. contrary to the

Honorable Ray Johnson
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2. *How much will the Ayala bill increase costs to Delta
baneflclaries?"

Response

Here again, specific estimates have not vet been made. The
Senate Bill 3*6 provides that the Delta beneficiaries repay
the cost of benefits which they receive above their vested
water rights. In addition, the fish and wildlife enhancement
costs would be properly nonreimbursable charges, and as such
would not be paid by either CVP or SWP contractors.

3. "In time of drought, is it better to sscrifice crops, power
production, stream flows, and recreation than it is to
reduce Delta water quality criteria?"

Reaponae

We have maintained that the Department Is required to meet
water quality standards set by the State Water Resources Control
Board (SWRCB). The Board presustably takes all of these tradeoffs
into account when It determines the appropriate level of a water
quality standard in the Delta. The Board, of course, did adopt
emergency standards for the Delta aa a result of its recognition
of the consequences of the current drought.

*. "Doesn't the feasibility of the Peripheral Canal depend on
reducing Delta outflow requirements? Does anyone want to
build this canal If it saves no water? Who would pay for
such a canal?"

Response

The feasibility of the Peripheral Canal does not depend on
reducing Delta outflow requirements. The Canal "conserves
or saves" water by providing a more efficient means of transport
across the Delta to the pumping plants. Under the present
(except for emergency modifications due to the 1976-77 drought)
basin plan Delta water quality criteria established by the SURCS,
the Peripheral Canal would Increase the water delivery capability
of the project by 500.000 acre-feet per year. If the Delta
fishery criteria as proposed In the draft Pour-Agency Pish
Agreement (see attached letter of August 11, 1977) is adopted
by the Board, this capability would be increased to 1.000,000
acre-feet f>tr year. In addition to providing additional water
the Peripheral Canal would also allow the delivery of better
quality water, thereby reducing the quantity of salt that would

Honorable Ray Johnson
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suggestion of apportioning the shortage over the years of the
drought, agricultural Interests requested that the State Water
Project continue to make full deliveries Including surplus
water on the presumption that 1977 would be a wet year. It Is
very difficult to determine what level of deficiency ought to
be applied in any given year, but I feel that the projects
must err on the conservative side. As you are undoubtedly
aware, we have been struggling with this problem in terms of
establishing the level of deliveries which the SWP will make
in 1978. We have received a lot of valuable information during
a nuaiber of public hearings on this subject.

Again I apologize for the lateness of this response, and I hope
that these answers meet your needs.

Ronald B. Roble
Director

Attachments
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DEPARTMENT OF WATER RESOURCES

(916) nus-gsus

December l6, 1977

Honorable Ruben Ayala, Chairman
Joint Conference Committee on SB 3''6

State Capitol, Poom 3018
Sacramento, CA 9561"

Dear Senator Ayala:

Followlne the Joint committee hearing In Fresno, 1 asked my staff,

and Pete Chadwlck of Fish and r.ame , to make a technical analysis
of the effect of Kern County's suegeated Amendment No. 7 to

SB 3^6. This proposed amendment would (1) permit the Department
to construct the Peripheral Canal In 198I If the agreements (called

for In Section 11257) had not then been reached with the United

States and the Delta Interests, and {2) prohibit transfer of CVP

water via the Peripheral Canal until the United States agrees to

the operation of the Canal In accordance with water quality stan-
dards and conditions In water right permits adopted by the State
Water Resources Contro: Doard

.

They have completed their analysis, and I am attaching their report
to me for your Information and use in your deliveratlons on refine-
ments to SB 3^*6

/s/
Ronald B. Roble
Director

Attachment

cc: CSee attached list)

Honorable Ruben Ayala
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cc : Honorable Peter Behr, Member
Joint Conference Committee on SB 3''6

State Capitol, Boom 5053
Sacramento, CA 9581U

Honorable John A. Nejedly, Member
Joint Conference Committee on SB 3'*6

State Capitol, Room 30tl8

Sacramento, CA 9581'*

Honorable Gordon Duffy, Member
Joint Conference Committee on SB "i^S

State Capitol, Room JJ005

Sacramento, CA 958111

Honorable Eugene Gualco, Member
Joint Conference Committee on SB 3''6

State Capitol, Room 2016
Sacramento, CA 956IIJ

Honorable Lawrence Kaplloff , Member
Joint Conference Committee on SB 3'j6

State Capitol, Boom k\ie
Sacramento, CA 9581IJ

Mr. Pete Chadwlck
Department of Fish and Game
Resources Building, 12th Floor
Sacramento, CA 9581^1

S.J-., ol Colifornlo

Memorandum
fo Ronald B . Bobie

John 0. McClurg, Coordinator
Delta Alternatives
D«parlm«nt of Wotsr R«ieur<**

The R*i«urc*i Agency

December 7. 1977

Subjtci Kern County Proposed
Amendment to SB 346

Attached is a preliminary staff analysis of the Kern County
proposed Amendment No. 7 oE SB 346. This amendment would
permit the Department to construct a "state-only" Peripheral
Canal in 1981 if agreements have not been reached with the
federal government and Delta interests. The Canal would be
operated to meet 5WRCB standards and would exclude federal
water.

The analysis was prepared by the Central District in coordina-
tion with the Department of Fish and Game (Pete Chadwick) . The
Division of Planning (Haury Boos) was consulted regarding the
effect on SWP yield.

Before conducting the analysis, it was necessary to make assump-
tions as to associated Delta facilities and operation. The
ma]or assumptions are listed beiow and are discussed in more
detail in the attachment.

1. The CVP would share in Delta outflow only to the extent of
meeting November 19, 1965, water quality criteria or to
protect quality at the Tracy pumps. Since the CVP recog-
nizes no present commitment, this assumption could be in
error in either direction.

2. The SIVP would provide all additional outflow required to
meet the Basin Plan agricultural standards and Four-Agency
Fish Agreement.

3. The CVP southern Delta diversion capacity would be expanded
by some undefined means to meet increased future demands.

4. The CVP would continue to divert Contra Costa Canal demands
from Rock Slough.

5. The permanent Suisun Marsh facilities would be constructed.

6. Southeastern Delta distribution facilities would be con-
structed (possibly different facilities than presently
envisioned)

.

Ronald B. Robie
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The analysis was based on hand-adjust-ants of the 1990 operation
study presented in the SU'RCB Deltd jieiring. Preliminary esti-
mates of the effects of a "state-only" Canal were r.ade by compari-
son to present conditions and to 1990 conditions with a joint-use
Peripheral CeLr.al. The preliminar,- findings are s uj7r:»a r i zed below.

1. Delta flo.; patterns would be sirular to present conditions but
of less ragnitude in the lower Sacrainento River and western
Delta (outflow)

.

2. Delta water quality would be sinilar to present conditions
with some improvement in the southeastern Delta and some
degradation in the western Delta.

3. Fish and wildlife values would be reduced about S percent
compared to present conditions (1968-74), and reduced about
30 percent compared to the joint-use Peripheral Canal

.

4. The SlfP yield may be increased slightly (O.l MAF) over present
conditions, but would be reduced by 0.4 to 0.5 .''lAF compared
to a joint-use facility with the CVP sharing equitably in
Delta outflow requirements.

5. Even without a Delta facility, the adverse effect on SMP yield
would be similar if the CVP does not share equitably in
meeting Delta water quality standards.

Attachments
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SB 346

XERH COUHTY AHCNDCtETrr NO. 7

In cssenc*. AMCndaant Ho. 7 would p«mit the Departaent of Water
Resources to proceed with m 'state-only' Peripheral Canal in
1961 it agrecMents have not been reached with Delta interests
and the re<ieral ^vernMent. The Canal could be constructed as
described in subdivision (a) of Section 1125S and operated to
•eet applicable Shrcb water quality standards, and the 'wheeling'
of federal water through the facility would be prohibited until
the V. S. agrees to «eet water quality standards.

Asauwptions

In order to analyte the effects of this proposed aaiendaient on
the Delta environment and the SWP water supply, it is necessary
to Bake certain additional assujq>tions as to Delta facilities
and operation.

Contra Costa Canal Intake - The proposed ajaendnent's pro-
hibition of "wheeling" federal WAter through the Peripheral
Canal would appear to eliminate the need for relocation of
the Contra Costa Canal intake froa Rock Slough to Clifton
Court Forebay. Conversely, two other clauses of the anend-
ent support the relocation. First, it calls for construc-
tion of the Canal as described in subdivision (a) of
Section 112S5 which includes relocation of the Contra Costa
Canal intake. Second, the aaendnent calls for operation
of tJie Canal in confomance with SHRCS water quality
standzrds which would include a standard at the Contra
Costa Canal intake. With the USSR continuing to transfer
water through the Delta channels for export at Tracy,
water quality at the existing Rock Slough intake would he
beyond the control of State operations, and. based on
past experience, the standards could be occasionally exceeded.

One possible solution to this conflict in the proposed
aaendrent would be construction of the new intake with its
use United to those infrequent occasions when standards
cannot be »et at Rock Slough. However, for the flow routing
estir^tes required for this analysis , it is assuiaed that
the Contra Costa Canal would continue to divert from Rock
Slough at all tlsies.

Suisun Karsh - Subdivision (e) of Section 11255 calls for
construction of Suisun Harsh permanent protection facili-
ties by the tine the Canal is corrpleted. Coiapliance with
this subdivision is assuned for this analysis with appro-
priate effects on the need for Delta outflow to sieet Suisun
Harsh water quality standards.

P«9« 3

Southeast Delta - Subdivtaion (c) of Section 112SS calls
^or construction of south Delta water quality iaprovaaont
facilities by the time the Peripheral Canal is coapletrd.
Co«ipliance with this subdivision is assuawd for this
analysis. The required facilitias and their operation
would probably differ from those presently being considered
because the Delta flow patterns would be significantly
different under the proposed amendawnt . Therefore, it is
assuaed that water quality requirements In the southeastern
Delta would be met, but the effects of meeting these stan-
dards on flow and project water supplies are unknown
(judged to b* minimal).

Water Quality Standards - The proposed amendaent calls for
operation of the 'state-only' Canal in conformance with
water quality standards and conditions in pernits to appro-
priate -water adopted by the SWRCB applicable to the Depart-
ment. For the purpose of this analysis, it was assumed
that the CVP would share in only November 19, 1965, criteria
and that the SWP would provide all additional water necessary
to meet Pour-Agency Fish Agreement and Basin Plan agricul-
tural standards. Technically, the SWP may not be responsible
for making up the total amount not provided by the CVP.
However, present support of SB 346 by environmental groups
such as the Sierra Club, Planning and Conservation League,
and Suisun Harsh interests is based on the Delta protection
afforded by these standards, and their support probably
would be withdrawn if this protection was not assured by
the SHP.

Delta Conditions

With the 'state-only' Canal of the proposed asendawnt and the
above assunptions, only export supplies for the State Water
Project would be diverted into the Peripheral Canol. Export
supplies for the Central Valley Project and flows for Delta use
and outflow would continue to be transferred through the existing
channels of the Delta. Since there still would be a large
transfer of water across the Delta, Peripheral Canal releases
were not considered in thc^ analysis although ninimal releases
to dead-end sloughs anJ the southeastern' Delta might be required
for quality control under actual operation. The CVP does not
have enough existing capacity at Tracy to pump its planned
exports (Hid Valley, Cross Valley, and San Felipe demands were
to be 'wheeled' through State facilities), so the further
assumption was made that the federal export capacity at the
Delta would be increased to meet demands.

Operation of the SWP and CVP with the facilities and assumptions
described above would result in the general flow pattierns and

water qualities discussed in the following sections for e 1990
level of development.*

Flow Patterns - In 1974 the coabincd export of the S»;p
and CVP from the southern Delta was about 4.1 HAF. At
the 1990 level of development witii a "state-only" Peri-
pheral Canal, the CVP export deaand from the southern
Delta also would be about 4.0 KAF. Therefore, the general
flow patterns in the interior Delta with a "state-only"
Canal should be sinilar to recent historical patterns
except as modified by: (1) a reduction in total annual
outflow due to the increase in coicbined SMP-CVP export;
and (2) a higher regulated San Joaquin River inflow due
to greater return flows and' operation of the New Helones
Reservoir.

Flows below the Peripheral Canal intake and through the
Delta Cross Channel into the Hokelunne River system would
continue to be substantial and considerably greater than
would occur with a joint-use Canal. Flows in the lower
Sacramento River would be lower than present and frequently
lower than with a joint-use Canal. The flow standard in
the proposed 4-Agency Fish Agrceoent for salcon at Rio
Vista often %rauld not be met in the fall (no regulation
of the Delta Cross Channel/.

Net flow reversals of the San Joaquin River at Antioch
would be less frequent than present, but still would occur
in the sar»er of most years. All San Joaquin River inflow
(except flood flows] would be drawn to the southern Delta
export pumps as occurs now. Net reversal of the San
Joaquin upstreae of Stockton would be essentially elimi-
nated due to the maintenance of high regulated San Joaquin
River inflow. However, low to reverse flow could occur
in the San Joaquin River between the HokeluTJte River and
Stockton without redistribution of flows in the south-
eastern Delta (facilities undefined). With a joint-use
Canal, positive downstream flow would be maintaihed
throughout the San Joaquin River.

The Old and Kiddle Rivers, from their mouths upstream to
the Tracy Pumping Plant, would, continue to have strOng
reverse flows at all tines (except during extreme high
flow periods). With a }OinC-use Canal, these channels
would have lower but positive flows at all times.

*Based on a hand-adjust»cnt of the 1990 operation study presented
in the 1977 SWRCB Delta Hearing (DA 90 1.2-77); assuined Auburn
and New Helones in operation and 4-Agency Fish and Basin Plan
agricultural standards.

Water Quality - In general, the water quality in the Delta
with a "state-only" Canal would be similar to present
quality assuming the same standard;, applied to both con-
ditions. The exceptions would be that water quality
iraprovcncnt would be expected in the southeastern Delta
with New Kelones Reservoir in operation, and that some
degradation would be expected in the lower SacraTtento
River and western Delta due to reduced flows.

Compared to the joint-use Peripheral Canal, the "state-only"
Canal would provide better water quality in the main water
transfer channels of the Kokelumne, Old, and I'.iddle River
systems. The joint-use Canal would provide slightly better
quality in the lower Sacranento River during the fall.
Generally, the quality in western Delta would be similar
under both conditions with some variations due to the dis-
tribution of outflow between the Sacramento and San Joaquin
Rivers. Differential quality effects in the southeastern
Delta, the San Joaquin River near Stockton, end dead-end
sloughs would depend on final decisions on the operation
of Canal releases and southeastern Delta distribution faci-
lities. The SWRCB water quality standards would have to
be met, if possible, in all cases.

Effects on Fish snd Wildlife

As discussed above, flow patterns with a 'state-only' Peripheral
Canal would be similar to present conditions with soi=e reduction
in total flow in the western Delta and lower Sacracento River.
Thus, the fish and wildlife impacts of CVP exports at the 1990
level of development would be similar to present irpacts. Super-
imposed on these impacts would be the effects of the SWT diversions
through the Peripheral Canal and the overall reduction in Delta
outflow.

Collared to present conditions {196S-1974 levels - 100), the
"state-only" Canal kfould have the following impacts on major
fish and wildlife values in the Delta.

Striped Bass - The mean Jun«->jly exports would be about
the sameT Eut outflows would be reduced soeewhat. The
Canal diversion would have no impact with operations cur-
tailed during the spawning season. The estin^ted impact
Is a S percent reduction in striped bass values (Rating - 95).

Sacramento River Salmon - Approximately the same number of
young would be drawn to the south Delta diversions by CV?
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exports The estimated impact of screening operations at

the Canal intake and the reduced fall flovs in the lower

Sacramento River would be a 5 percent reduction in values

(Rating = 95)

.

San Joaquin River Salmon - All San Joaquin River water

vould continue to be drawn to the CVP export pumps. The

operation of New Helones Reservoir may slightly decrease

spring flows in the upper river causing an estimated 5 per-

cent reduction in the value of this fishery (Rating = 95).

American Shad - Approximately the same number of young would

be drawn to the south Delta diversions. In addition, the

reduced flows in the lower Sacramento River during the out-

migration of young would result in an estimated 10 percent

reduction in value (Rating = 90)

.

Resident Fish - with similar flow patterns, the population

of resident Tish would be expected to remain about the same

as present (Rating = 100)

.

Wildlife - With the Suisun Marsh protected, the only other

change~rn wildlife values would result from the new habi-

tat established along the Canal right of way. The estimate

impact is a 25 percent increase in wildlife values in the

Delta (excludes Suisun Marsh) (Rating = 125)

.

To arrive at an overall impact of the "state-only" Peripheral

Canal, it was necessary to weight each of the fish and wildlife

values as follows.

Rating Weight

95 100

95 100

95 20

90 50

100 50

125 5

Striped Bass

Sacramento Salmon

San Joaquin Salmon

American Shad

Resident Fish

Wildlife

This resulted in an overall rating of about 95, compared to

present conditions. Based on prior estimates prepared for the

Delta Alternatives Study, the overall ratirtg of the joint-use

Peripheral Canal was 135, compared to present conditions. This

Page 7

Another way to estimate the possible effects of a "state-only"
Canal on SITP yield is to conpare two previous analyses of
critical period yield conducted in connection with SB 346.*

One analysis estimated the increased combined SWP-CVP yield
of the joint-use Peripheral Canal to be 1.1 MAF per year.
With the "state-only" Canal, this yield would be somewhat less
due to the additional outflow occasionally required to protect
CVP export quality; say 1.0 MAF per year. The SWP share of this
yield increase would be about 0.5 HAT per year. This estimate
was based on meeting D-1379 agricultur:.! standards and the
Four-Agency Fish Agreement.

The second analysis estimated that the D-1379 agricultural
standards and Four-Agency Fish Agree:r.ent would require 0.8 MAF
per year more of the combir.ed SWP-CV? yield than the Kovember 19

criteria. This requirement was assur.ed to be shared approximately
50-50 between the SNP and CVP. If the CVP did not share in these
added requirements, the SWP yield would be reduced an additional
0.4 MAF per year.

Combining the two analyses as modified, the proposed operation
of a "state-only" Canal might increase SU'P yield by 0.1 MAF per
year over present conditions, but the SWP yield would be about
0,45 MAF per year less than with a joint-use Peripheral Canal
where the CVP more equitably shares in meeting Delta water
quality standards. It should be noted that similar effects on
SWP yield will occur without any can^l if the CVP docs not
share in higher water quality standards.

'Results of these analyses were reported to Eugene T. Gualco,
Chairman, Assembly Committee on Water, Parks, and Wildlife, in
a letter of September 2, 1977.

Page b

means the "state-only" Canal would reduce fish and wildlife
values about 5 percent from present and about 30 percent from
those attainable with a joint facility.

Effects on SWP Yield

The yield effects of a "state-only" Peripheral Canal as described
In the proposed amendment are difficult to estimate without a
detailed operation study of the entire water developicent system
of the State. Construction of the Canal would tend to increase
the yield of the combined St/P-CVP systi t* over present conditions.
However, the requirement that the State would operate to meet
Delta water quality standards even without the full cooperation
of the federal government could have severe adverse effects on
SWP yield. The net results could be that the CVP yield would
be considerably greater than otherv.-ise assumed while the SWP
yield would be considerably less than required to meet contract
commitments

.

The largest unknovm is the extent to which the federal project
would share in the Delta outflow requirements. A possible mini-
mum would be the federal share of the outflow required to meet
the NovGmber 19 criteria as determined by the coordinated operation
agreement (about 60 percent of 2,500 cfs) . A more realistic
minimum would be that quantity of outflow required to protect
quality at the Tracy punps, but not less than the federal share
of the November 19th criteria. This amount* would vary depending
on export rates at Tracy and other hydrologic factors.

Assuming this latter estimate of the federal share of outflow,
the SWP would have to provide inproportionately high volu.-aes of
flow to meet the outflow required for water quality standards
such as called for in the Four-Agency Fish Agreement. One of
the most adverse operating situations would be a below normal
water year follov/ed by a critical water year. The outflow
requirements in a below normal year are relatively high; the
average April through July requirement is in excess of 8,500 cfs.
In this case, the SWP supplies would be depleted in the below
normal year with compounding effects on yield in the following
critical year. This hydrologic condition occurred historically
in 1922-23 and f923-24. T^e effects of this hydrology on SWP
yield at the 1990 level of development with the proposed "state-
only" Canal have been estimated. The estimate indicates that
SWP storage would be depleted by 0.3 MAF in 1922-23, and that
there would be an additional O.S MAF reduction in SWP yield in
1923-24.

•The hand-adjusted Delta routing study indicates that the outflow
required to protect quality at Tracy with a "state-only" Canal
could occasionally exceed the outflow required for Delta quality
contcol with a joint-use Canal. In these cases, the CVP export
had to be reduced to maintain quality.

EXCERPT PROR KERN COUNTY '.S

PROPOSED AMENDMENTS (10/31/77) TO SENATE BILL Jltfi

CAS AMENDED IN THE ASSEMBLY, SEPTEMBER 8. 1977)

AMENDMENT NO. 7

On page 19, delete lines S*! through ^0 , and on page ?0, delete

lines 1 through ^, and Insert;

(c) If all of the requirements of Section 11257 have

not been fulfilled by December 31, 1980, the department may

proceed to construct the facilities described in subdivision

(a) of Section 11?56 In three stages as provided for therein.

The department shall: (1) operate the facilities In conformance

with water quality standards and conditions in permits to

appropriate water adopted by the State Water Resoupees Control

Board applicable to the department; and (2) prohibit the transfer

of any water developed by facilities of the Federal Central

Valley Project through the peripheral canal unless and until

the United States agrees to the operation of the peripheral

canal under the conditions as provided for In part CD of this

sentence

.

Explanation : Section 11257(a) provides that con-
struction of the peripheral canal will not commence until certain
prerequisites have been obtained and that If these requirements
have not been fulfilled by December 31, 1980, they become In-
operative and of no force and effect after that date. The
peripheral canal must be built for the protection of fish
and wildlife in the delta and the maintenance of water quality
at the export pumps. If the requirements in Section 11257(a)
are not met by December 31, 1980, it will be because of Inaction
on the part of either the federal government or the delta
entitles mentioned In that section. Such Inaction will not
diminish the need for the peripheral canal and the Department of
Water Resources should be permitted to proceed after 1980 with
the construction of the canal, provided that it operates the
canal In a manner to provide the delta protections Intended by
the provisions in Section H256(a). The state cannot be put
in a position where Its water development is stymied by federal
inaction, and this amendment Is intended to prevent that from
happening.
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DCPARTAAENT OF WATCR RESOURCES

(916) •*5-9J«8

Dtoaabar ?0. 197T

Honorabit Ruben S. Aymla, Chalraan
Joint Conftrcnc* CoMtlttev on

Stnatc Bill Mo. 3*6
State Capitol, Rooa 20*6
Saerantnto, CA 95B14

Dear Senator Ayala:

On October 20. 1977, Congresanan Leo J. Ryan. Chairman of the
Envlronnent , Energy, and Natural Resources Subconnlttee of the
CoHkltte* on Covernsient Operations, released a report prepared at
his request by the Conptroller General of the United States on
"California Drought of 1976 And 1977--Extent , Damage, And
Govtmaental Response".

tfhUe the report prlaarlly examines current drou{;ht problems, the
assessment of future water needs and problems discussed In
Chapter 5, "Water Planning and Development', is of critics! con-
cern. It Is here that I would like to concentrate ny cements.
This section highlights some of the water Issues facing California,
Including Delta water quality, ground water overdraft, future
water needs and supplies, and water development and nanagement.
However, there are several erroneous conclusions which If cor-
rected. I believe would alter Interpretations of the General
Accounting Office (OAO).

The report questions California's ability to meet water needs at
or beyond the year 2000 and states that continued reliance on
grour^d water overdraft will be necessary. This conclusion Is
apparently based upon water needs and supplies Interpreted from
the periodic update of the California Water Plan (Bulletin
No. 100-7*. "The California Water Plan—Outlook In 197*"),

Honorable Ruben 5. Ayala
Pact ?
D«o*mb«r 20, 1977

continuing State water planning, and the facilities and measures
embodied In California Senate Bill No. 3^6, the Delta Alternatives
Program as the specific construction proposals to meet statewide
water needs. I am particularly concerned that this erroneous
questioning of the State's water planning has been interpreted to
be criticism of the Delta Alternatives Program.

As you know, the Delta Alternatives Program concentrates on areas
receiving water exports from the Delta, protection of the Bay-
Delta eatuary and Sulsun Harsh, and specific proposals to meet
water needs of the federal Central Valley Project (CVP) ard the
State Water Project (SWP). It is designed to fulfill existing and
contemplated contracts and obligations of the SWF and the CVP.
While it is a comprehensive proerair including water conservation.
Delta protection, off-strear storage, reclamation, allevlstlon of
soee ground wster overdraft, and studies of the remaining San
Joaquin Valley ground water overdraft, the Delta Alternatives
Program does not address the statewide water balance as the report
implies. The CAO report however, does not question the SB fJo. l^i
program.

The report further erroneously describes State alternatives under
study to meet year 2000 water needs as (1) surplus water, (2) con-
struction of small reservoirs—Sacraaicnto Basin, and C 3) Fel River
development and implies that these are rot adequate to neet year
2000 needs. The statewide planning studies underway for meeting
year 2000 water needs encompass a wide variety of alternatives at
the local. State, and federal levels. These prominently Include
conjunctive surface and ground water nanagement, extensive water
conservation, waste water reclanatlon, and off-strtsm storage.
In addition to capture of surplus flows now reaching the Celts.
The studies also include facilities needed to utilize reserve
supplies which are developed supplies svallable but presently
unusable because of lack of facilities or institutional arrange-
ments. As required by law, the proftram specifically does not
Include development of the Eel River system now included in the
State Wild and Scenic Rivers System. Our studies convince us
that we can have sufficient water to meet reasonable California
needs to the year 2000 without Eel River developewnt.

I believe adequate consideration of these facts would have sub-
stantially altered the GAO report conclusions that California
will not neet essential year 2C00 water needs and that reduction
of irrigated acreage in the San Joaquin Valley through continua-
tion of present ground water overdraft Is Imminent.

Honorable Ruben S. Ayala
Page 3

December 20, 1977

The report recoaawnda eatabllshaent of a federal-state task force
to reexamine the State plan. We do not need such a task force now.
The State can and should manage its water resources, and our
current planning efforts (Department of Water Resources and
State Water Resources Control Board) are miles ahead of the
U. S. Bureau of Reclasatlon which does not plan for the entire
State and has given little attention to planning for State needs.
TTie 11 questions in the OAO report suggested for consideration by
a federal-state task force are precisely the kinds of questions
the State water planning program addresses and which are enbodled
in SB No. 3*6. Detailed responses to those questions are attached.

There are a number of federal-state water Issues which need
resolution. Including recognition, as defined In SB Ho. 3*6, of
federal responsibility In meeting water quality requirements in
the Delta. The Federal Government has continuing opportunity to
provide federal Input to the State program, and assuming SB Ho. 3*6
passes. Congress will be asked to determine the federal interest
in participating in the SB .So. 3*6 plan.

Sincerely,

Ronald B. Roble
Director

Attachiaent

DEPARTVtENT OF WATER RESO'l'RCES RtVJtW OF
GAO REPORT

CALIFORNIA DROUGHT OF 1976 ANt; 1977 ~ EXTENT
DAMAGE, AND GOVCRNNEHTAL RESPONSE

On October 19, 1977, the Controller General of the tV.lt^d States
issued a report by the General Accounting Office entitled
"California Drought of 1976 and I077 — Extent, Dairage , and
Governmental Response". The bulk of the report deals with a
description of the Callforr.la water picture; Its geographic
characteristics, water characteristics, and agencies and organlia-
tlons supplying water; the extent and Impact of the drought with
causes ar.d damage; and the governmental response ar.d drought
emergency planning. In this regard the authors conclude "generally,
KoverrRiental response to the drought has been adequate, reducing
the effect of thf drought in the State .

The portion of the report that has received attention by the
media, however, relates to one 15-page chapter entitled "Water
Planning and Development". This chapter has beer Interpreted
by the press (L.A. Tines, 10/21/77) as "GAG Raises Questions on
Brown's Water Plan". We have reviewed the subject report and
have answers for the questions. We find that many of the
questions and concerns raised stem from combining Information rror
several sources and from a general misunderstar.dlrg of * he
DepartBent of Water Resources Delta Alternatives Plan as embodied
In Senate Bill 3*6. For example, the report uses much information
from the Department's Bulletin 160-7* and preliminary Information
for Bulletin l6o-76 which cover the 11 hydrologlc basins of the
entire State. It also uses Information from Bulletlr Ho. ll3,
"California's Ground Water, 19'?5", another statewide bulletin.
In contrast, the Department's plar developed under the Delta
Alternatives Program concentrates on areas receiving wster
exports from the Delta, protection of the Bay-Delta estuary
and Sulsun Harsh, and specific proposals to develop the water
supply for the federal Central Valley Project (CVP) and the
State Water Project (SWP) to support those uses. The effects
of future upstream depletions In the area of origin are ci. altered
in the yield studies for the projects at the r^elta but were not
reported in such a way as to show the total supplies and demand
of each upatream area In detail. The OAO report la riddled with
errors and reflects both the Inability of the office to give
careful treatment to an imrtcnsely complex problem in a few pages
and based on a limited amount of Information and a lack of the
knowledge of the California water situation. There Is little
back-up to support most of the broad-brush conclusions, particularly
the questions raised on page 71-7 3.

The CAO report recommended that the Secretary of Interior
request the State and other agencies to establish a federal-state
task force to reexamine the State plan and deterslne the best
ways to meet future water needs. The Federal Government will
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have an opportunity to provide federal Input to the State
program and, assuming SB ^tiS passes. Congress will get a chance

to determine the federal interest In participating In the SB S'lo

plan. We do not need another task force now. We consider

the GAO conclusion that the Secretary of Interior request the

State "to reexamine the State plan" to be ridiculous. The
State has Just spent %2 million and two years on the plan now

before the Legislature. The Federal Government, through the
U. S. Bureau of Reclamation, was offered an opportunity to
participate fully in the plan development and refused. The
arrogance of this suggestion typifies the response of federal
officials to State activities In water management.

The remaining portions of this paper will examine each of the
11 specific recommendations aniJ offer comments In an effort to
clarify the differences between the Delta Alternatives Plan
and the total statewide water needs.

1. "Is the projected 1 million acre Increase in Irrigated
agricultural lands consistent with estimated future demands
for California food and fiber products? Will the Increased
agricultural land produce sufficient benefit to warrant the
cost of additional irrigation water resources development,
or are there less costly alternative ways to Increase the
yield from existing agricultural lands?"

Response:

This question represents one of the major misunderstandings of
the California water situation. The "projected 1 million acre
Increase" referred to apparently Is a statewide lotal and Is
not related to the SB 3't6 program. The Delta Alternatives Plan
Is designed to fulfill existing and contemplated contracts of
the SWP and the CVP. For the most part these will not result
In Increased Irrigated acreages In the export service areas, and
In the case of the SWP, Irrigation demands are based on present
contractor requests for water up to the limit of the contracts.
Current SWP contract deliveries for agriculture are approximately
at the contract limit. In the case of the CVP, increased demands
for Irrigation supplies from the Delta are baaed on USBR estlmatesi'
and are primarily to partially offset existing ground water
overdrafts. In the case of agriculture, the State's program Is

to pi'otect the existing economy rather than expand It.

2. "If, as indicated by the State planner, continued overdraftlng
of ground water will lead to the loss of substantial agricul-
tural lar.-i, is it realistic for the State to rely on over-
drafting to meet future water demands?"

This question neither adequately reflects the problem or the
answer prepared in SB 3^6. First, the effects of continued
overdraft are not yet known. Second, the SB 3'*6 plan does not

rely on overdraft to meet fut

u

is not somethlne ^l^t Is rev.
derrands. Ground water overdraft
has been going on for a number

1/

1/ USBR Working Document No. 9, "Interim Water Supply, Total Water
Management Study for the Central Valley Basin, California,
March 1976.

conjunction with local ground water to even out a supply In that
area. Again, the attempt here Is to maximize the utilization of
existing facilities and available storage capacl';y to keep the
cost affordable by the water users. Since this area of the
State is served by the federal Central Valley Project , attention
to greater conjunctive use should come from the Federa? Government.

Puller protection of the ground water resources may require law
changes as our basins are managed more fully. This is one of
the Issues currently being studied In depth by the Governor's
Commission to Review California Water Rights Law.

>*. "Because of considerable success of the conservation measures
during the drought emergency and their potential for permanent
water savings, should planning for additional water develop-
ment rely on more efficient water use and conservation measures
during low water periods rather than basing the size of
d«velopments on the most severe drought period of record?"

Response

:

The Department of Hater Resources believes water conservation
should be part of any plan and SB "i^^S provides for this. In
this regard we have estimated that the combined effect of waste
water reclaunation imd water conservation by Mil water users in
SWP and CVP service areas that would amount to about 700,000 acre-
feet per year by the year 2000, lessening the demands on the
Delta. This reduction in demand is equal to the yield of more
than two dams the size of Auburn Dam and represents a potential
savings of nearly $1.2 billion (estimated cost of two dams).
Because of reuse of return flows from irrigation supplies In
the Central Valley basin, we do not foresee a large amount of
net savings in export from the Delta due to agricultural conserva-
tion. However, SB 3''6 specifically provides for the Department
to Investigate consumptive savings in agricultural water
conveyance, use, and management as part of the package to the
extent that auch savings are made. While It may not reduce the
net amount of water diverted to meet existing contracts, It
could lessen the ground water overdraft In the service areas.
SB 3''^ also provides for a statewide agricultural low interest
lending program and would establish a l50 million fund for that
purpose

.

5. "To promote water use economies as well as to minimize the
size of water developments, should the water users of planned
projects be required to have effective conservation programs
as a prerequisite to construction of water supply projects
or delivery of water to them?"

The California Constitution requires that watar resources of the
State be put to beneficial use and that waste or unreasonable
use be prevented. Therefore, use of water from any California

cre-feet per year In the San Joaquin Valley. Rather than
planning to rely on substantial grour,d water overdrafts, the
SB 3IJ6 plan will reduce that relian'- by approximately one-third
between now and the year ?000. Furthermore, Section II258 of
SB 3'i6 specifically directs the Department of Water Resources
In cooperation with other agencies to undertake a comprehensive
study of San Joaquin Valley ground water overdraft problerrs ai-C

proposed solution. It will address the subjet^ts of economics,
drainage, water quality, ground wftter levels, energy requirements,
coats, net farm income, Improved water efficiency and management,
etc. The results of the study shall be submitted to the
Legislature on or before January 1, 198I. With this approach
we can proceed with plans already on the drawing boards for
fulfilling existing commitments and reducing ground water over-
drafts In the Mid-Valley service area, ard at the same tine
develop a program for the addlt'cnal purt of the problem which.
If feasible, could be Implemented concurrently. Also, water
conservation resulting from the low interest agricultural water con-
servation loan program In SB 3'*6 should help reduce ground water over-
drafts. This Is not recognized in the GAO report since its data was
gathered earlier In the summer.

3. "In view of the potential significant adverse affects of
continued overdraftlng of ground water, are adequate actions
being taken to protect ground water resources as well as tc
maximize the benefits of conjunctive managemert ard use of
surface and ground water?"

Response

:

The first portion of this question was addressed In the response
to Item 2 above. In regard to conjunctive management of surface
and ground water, the State's Delta Alternatives Plan embodied
In SB 3''6 envisions use of ground wftter In Southern California,
San Joaquin Valley, and Soutli Bay aiea In conjunction with the
California and South Bay Aqueducts. Available capacity of these
aqueducts would be used for trajisportlng winter and spring surplus
flows and storing them underground for later use In dry and
critical periods. This will maximize the use of existing surface
facilities and presently dewatered grourd water storage capacity
available near the aqueducts, and produce an annual yield of
about ^100,000 acre-feet in partial fulfillment of the contracts
of the State Water Project. Development of this annual yield
requires replacement or "banking" of about 3 million acre-feet
underground which will have the beneficial effect of raising
ground water levels.

In regard to the Hld-Valley service area of the CVP, 500,000
acre-feet of the 650,000 acre-feet proposed delivery for that
area would be on a firm surface supply basis. The 150,000 acre-
feet would be available in the wetter years and could be used In

project should be subject to prudent use without waste and
conservation Is already Implied in California law. This require-
ment should apply to federal projects as well since water in

California is a limited resource that Is becoming more scarce.

6. "One alternative being considered to make up the expected
water supply deficit Is the development of water storage
from projected surplus water flows. If the cxirrent drought
persists, it could materially affect the future water runoff
and snowmelt projections. Therefore, is It realistic to

consider the use of such a projected surplus flow as a viable
alternative for meeting future demands?"

Response

;

Storage of surplus water flows during wet periods is a basic
premise of water development throughout the West. If the drought
persists, it simply means that it could become more critical
(than the seven-year historic drought In the 1930's) for carry-
over water and that lai-ger storage projects would be needed and

that It would take longer to fill storage reservoirs. The State's

long-range plan in SB 3'i6 covers 20 years. History shows that past
20-year periods have both high and low flows. Short-range problems,
should the current drought continue, are being handled by separate
planning apart from the Delta Alternatives Study.

7. "If further water data analysis support the reasonableness
of planning to capture surplus water flows, how long, even
with good water years, will It be before the storage reservolra
are operational and what action will be taken to meet the
Interim demand?"

Response:

The SB 3*16 plan takes this Into account. Aasumlng passage of
SB 3^6 In early 1978 and passage of congressional legislation,
we estimate that the first facilities could be operational as
early as 196^4 and the last facility currently thought to be
Glenn Reservoir could be operational by 199?. with the other
features of the plan coming on line In between those two dates.
In this way the estimated firm export yield would be matched
against the denand for export water according to the following
tabulation:
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SWP I CVP P)m
Export Supply
In Hill lor. AP

5.6

7.91

ProJ*ct(*(l
Export

Rcqul rrncnt
In KAP

5.5

7.5

TgT Added Factlltica. SB 3>6

1900 None

1990 Additional D«lta Pueps

,

Peripheral Canal, d-Agency
PIW Agreement , Ground
Water South of Delta. Los
Vaqueros. and Interln
New Helones Water

2000 Cottonwood Project and
Glenn Reservoir Cocplex
(at hair potential)

Initial rilling oT the larpe reservolm on Cottonwood Creek and
eapcclnlly the Glenn Complex would take rany years. In partial
recognition of this rilling Tactor, we h&ve aysuned only half
the long-t<r« potential of Glenn to be avall.ible In year ?0f^0.

Also, to the extent possible, It Is DVR'e Intention to accelerate
rrplvnishAent oT the unlerground basins to be used as part or the
conjunctive surface and ground water procrans an a hedg*- against
future droughts.

P. "In view of the public concern and the respon.l^nF ?ovemr.crt»l
actions for protecting our water resources, should reliance
be placed on the Eel Fiver, which Is to be preserved under
the Wild Rivers and Scenic Rivers Acts, as f realistic
alternative for planning development of future water supply
sources?"

Response:

No. And no reliance Is being placed on the Eel River. This Is
an rxanplr of the GAO conpletely misunderstanding the Pelt&
Alternatives Plan. The GAO has the situation backwards. California's
Wild and Scenic Rivers Act not only prohibits the building of
daMs and reservoirs for export purposes » but also prohibits the
study of dams and reservoirs on those rivers. It does place the
Eel River In a special status In that It requires a report to the
Legislature by December ?0, 198'' on the need for water supply
and flood control projects on the Eel River and Its tributaries.
Consequently, the Eel River Is currently off Unite to ftate
planning for additional water supplies. Hcwever, SB 3''^ would
change the date for the Eel River report to "on or before January 1,
I980" — almost five years earlier than existing law. This will

give the Legislature an opportunity at that time to aakc
a decision bssed on updated Information. Our recent studies
have, however, convinced us that we can develop sufflrlert
water to meet the needs of the CVP and SWP to the year ?000 with
Sacramento Valley supplies, and developnent of the Eel River
la not Included in SB 3^6.

9. "If, as proposed by the State, the Central Valley Project
is reauthorized to divert water for maintaining higher
water quality In the Sacramento-San Joaquin Delta, will
additional federal water developoient be required to offset
Much diversions so that the project can meet existing water
delivery eoamitments? If such development Is necessary,
what are the trade-offs between the economic costs and the
environmental effects involvd to achieve varioua levels
of water quality so the (ieclsl^n-rakers can consider the
merits of each level of developaert?"

Response:

If CVP is required to provide Its share of water to meet Delta
quality standards, Cevelopnert of additional federal water
would be required. But a point often overlooked Is that
irrespective of Pelta standards, the USBR knows that It needs
the Peripheral Canal to eeet the so-called "export cooBltaents"
south of the Delta (page 63 of GAO report); and with the pr«srrt
environswntal awareneas and political reallti«>s, the Peripheral
Canal will not be constructed without & firm coavltrent to protect
the Delta environment.

California has a long-standing comitownt to the Delta ard Northern
California that only water surplus to their needs would be
exported. This was basic to the State's oilglral Central Valley
Project later built by the Bur*-su cf Recltaatlon, as well as
to the more recent California Water Project. These cocKltments
are embodied in California law in the Areas of Origin Act. the
County of Crigln Act, and the Delta Protection Act.

Many of the water right permits the Bureau holds for the CVP
are State filings which we believe are subject to area of orlglr.
priority. Under these priorities, the area of origin cannot be
deprived of their right to the water required to supply the
beneficial needs of the area. The State Water Pesourees Control
Board is the ayncy establlshei! hy tie Legislature to administer
water rights and water quality law and to make the determination
of what is required to protect prior water rights and the
reasonable beneficial needs in the areas of origin. In the
Delta the Board has established water quality criteria which have
been approved by EPA In fulfillment of federal water quality
control laws.

The Department of the Interior takes the legal position that the
CVP operations in the Delta are not subject to State law or the
standards approved by EPA. This position Is in line with a
federal decision now on appeal to the U. S. Supreme Court (United
States V. Calif., 558 Fed. 2D1317, 9th Clr. 1977), which deals
with the Board's decision to condition the penolts for New Melones
Project in order to protect Delta water quality.

We understand that the Bureau of Reclamation computes the yield
of the CVP on two basic premises pertinent to this discussion:
(1) the CVP Is operated to control salinity intrusion only to
the extent necessary to protect the quality of water at CVP
diversion points, and (2) that the Peripheral Canal Is completed.
With these assumptions the Bureau would have sufficient yield
to meet its present and future contract coennltments from CVP's
authorized units, plus water planned for the Hld-Valley Canal
unit, should Congress authorize It. However, with the CVP and
the SWP both diverting out of the Delta and without the Peripheral
Canal, a substantially greater quantity of water Is needed for
salinity control than the Bureau allowed in Its studies and
therefore, the actual yield that CVP can deliver south of the
Delta Is much less than computed. Therefore, even without
specifically meeting State Water Resources Control Board and EPA
water quality criteria. CVP needs additional water to meet the
Bureau's so-called existing water delivery coamltments (not all
contracted for). Further, If CVP meets its share of Delta water
quality criteria, the Bureau would also need additional storage
projects to meet both Delta requirements and export conaltnents

.

As to the second question, It Is the prerogative of Congress, the
policy maker for the Federal Government, to decide where, when,
and how to make "t^radeof fs" . We believe that it Is to the
econosUc and envlrormtental benefit of California and the nation
to protect the water q'^allty of the Delta, Suisun Harsh, and
the San Francisco Bay.

10. "In view of continuing delajrs in completing projects under
construction, is It reasonable for the State plan to assume
that projects will be operational in time to meet projected
demands? What alternatives are available to meet auch
demands ^ntll such projects are completed?"

Response:

Yes, the schedule is conservative but flexible. With a
cooperative effort, we hope that delays can be Dlnlmized and
projects coaipleted in time to meet projected demands. If not,
the only alternative seems to be continuing to overdraft the
ground water basins, accelerating the ground water recharge
program, buying some reclaimed water, and a continuation of our
extraordinary water conservation efforts. These, however, could
not meet all the needs.

11. "If the water developmenta In the State plan are not
constructed as planned and overdraft Ing of the ground water
continues, what would be the impact of the drought on the
magnitude being experienced when the projected water
demands for the year 2000 is reached?"

Response:

This Is a ailly question. If California does nothing to
provide for future water supplies, we will be short by the
year 2000. It seems obvious that without constructing any
new facilities, State plan or otherwise, continued overdraftlng
of the ground water basin could only worsen the Impacts under
a demand of a higher level than today. This is not, however,
a deficiency Ir. the State plan, since with the State plan we
can meet the needs to the year 2000 with less reliance on ground
water overdraft, even though the combined Delta export of the
CVP and the SWP Is approxlsiately 2.2 million acre-feet more thar
present

.
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DEPARTMENT OF WATER RESOURCES

IMUHD < tCOWN li

U>«*AHIMIO

(916) Hii5-92U8

December ??, 1977

Honorable Gordon W. Duffy, Menber
Joint Conference Comalltee on SB 3^*6

State Capitol, Boom 4005
Sacramento, CA g^SW

Dear Mr. Duffy:

At tne November 21, 1977, hearing an SB 3^b In Fresno, you
asked for our analysis and com-iient on the statement (copy
attached) presented by Jim Provost on behalf of Dudley Ridge
Water District. Our comments and analysis are attached.

I hope this response adds to the Comsiittee 's understanding of
this complex subject, and I would be pleased to discuss it
further if you wish.

Sincerely,

/s/

Ronald B. Robie
Director

Attachments

STATEMENT OF
DUDLEY RIDGE WATER DISTRICT •

OH SB 346

Dudley Ridge Water District is located in Western Kings

County and contains 30,000 acres. The District is one of the

31 State Water Project Contractors and is unique in that it has

no alternate water supply.

The ability of the State to supply us water is critical

to our economic survival. If the Peripheral Canal is not

constructed by the early BO's, the State will not be able to

deliver our scheduled entitlement water. With no groundwater,

nor alternate surface supply, the situation we find ourselves

in reviewing SB 346, is frustrating.

The Bill provides us with the Peripheral Canal, only under

conditions which make it mandatory for the Federal Government

to comply with State mandated Delta Water Quality Standards.

In our opinion, this will be impossible to accomplish. It is

even made more difficult to accomplish because all the compromise

projects provided for are permanently authorized, except for the

Peripheral and Hid-Valley Canals, which will leave just a portion

of the State to work for Federal Legislation.

The legislature has given us time to find out how much

water is made available by the implementation of this Bill and

also learn how much it might cost. By use of the project capital

•Given by Jim Provost, Consulting Engineer, Fresno, before the
Senate and Assembly Conference Committee Hearing on SB 346 held
in Fresno on November 21, 1977.

costs as given to you and by use of this blue covered report titled

"Central Valley System Operation Study for the Year 2000', I

have learned something about these two subjects which I will

relate to you. This study assumes that the facilities proposed

in this Bill are installed and that export demands are fixed at

the year 2000 level for each of the 50-years from 1921 thru

1971. It is also assumed that the April 12, 1977, draft of the

four agency fish agreement is in force. One key operating

criteria is that the Glenn Complex is operated to provide 300,000

acre feet per year during dry and critical years.

I went thru this operation plan, year by year, and found

that for the 50-year period, the Glenn Complex increased the

Sacramento River yield by 73, 500 acre feet per year. Information

by the Department indicates that the repayment cost of the Glenn

Complex is $74 million per year for a water cost of approximate

$1000 per acre foot in the Sacramento River. Yet the Departments

publication on the "Key Elements-SB 346' indicates that Glenn

provides one million acre feet for the same project yield. The

Department has also indicated that the Delta water rate will

increase $4.60 per acre foot in 1986 when the Glenn construction

starts. I believe it would be more informative to know what the

Delta water rate would be in the year 2000 when substantially

all the construction is complete. I am thankful that this Bill

requires a feasibility study before any construction can begin.

Since Glenn appears to be very costly, I am concerned that the

Department wil 1 be required to report to the legislature by 1980,

on what they recommend for the wild river status of the Eel

River. In my opinion, the feasibility study for all the proposed

construction and the proposed report on the Central Valley's

groundwater must be completed before any reconunendations are

made about the Eel

.

Another important operation caught my eye in reviewing the

SO-year operation plan. This was that Los Vaqueros Reservoir

only released water during May, and no other month during the

entire 50-years. It supplied an average of 247,000 acre feet

each year. The cost of this water is approximately $167 per acre

foot. Trying to understand this May only use, I found on Page

117, a table titled, "Probable Long Range Controlling Delta

Outflow Requirements'. It is indicated there that exports from

the Delta are limited to 4,500 cfs in May and that in a below

normal water year or wetter, the four agency fish agreement

controls what the Delta outflow must be during April, Nay, June

and July. From this table, it appears that the minimum Delta

outflow to maintain agricultural water quality for Delta farmers

is approximately 3,900 cfs. During May for a below normal water

year, the additional fish requirement is 7,500 cfs or 446,000

acre feet, while in an above normal water year, the additional

fish requirement is 10,100 cfs or 600,000 acre feet. Addition-

ally, if one were to look «t May, June and July operations in a

below normal water year, they will find that the fish flow

amounts to 930,000 acre feet. It is going to cost aomeona

541 million per year to provide 247,000 acre feet of water from

i
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Los v«qu«ro« durlnq th« aonth of tUy vhil* at th« %amm tla*,

44(,000 Acr* f*«t (low* to th« ocean for the benvfic of fish.

To put this fialMCT bMMfit in pro^*ctiv« for you. th« rvquirod

fifth outflow In lUy durinq • below noraal water year is a one

year's water supply for a city with a population of over ooa

illton. It is too bad that the Peripheral Canal could not be

operated sore efficiently than now is proposed in the four agency

fish agreement.

Tbe following areas covered in the Kill aust have a»end-

ents Lafore we can consider si^iport of the Bill:

(a) The provisions indicating that the Federal Governaent

ust coepty with water quality standards as set by the State

Mater Quality Control Board is not practical. The needed

standards should be ne90tiated between the project operators.

(b> The ao called self destruct provisions vust be

changed. They should either include the proposed Delta projects

or it should be mandated that the Peripheral Canal be built by

the State alone with provisions for the Federal Government to

join after 19S0.

(c) Section 114S6. dealing with the release of stored

water, should have the reference to San Francisco Bay deleted

and also should clarify what is aeant by beneficial use.

Additionally, the release of stored water should be as contained

la the operation agreeaent and not the basin plans.

(d> We have no objection to water being used for fish

enhanccMent but a definition of water needs for Mitigation

should be included to establish a base line that c.n be used

to determine who pays for what.

(•) The co^irehenslve groundwater study needs to be

expanded to recognise the potential of expanding agriculture,

even -ore ii^tortant. the study cosvl«*«» ^'^ '**^* " **

the sane as the reporting date for reporting on the Eel liver.

AS written, the study on the need for water is to be sub-itted

to the legislature by January I. l«l- y«t the need for the

Eel River wster is to be sub-itted by January I, l»iO.

(fl The provisions expanding the authority of the State

Treasurer should be eliainated as the Intent could best be

accoi4>lished by changing Federal Law.

(g) The Bill states that certain provisions are included

to clarify existing law. Soe« of these provisions are in both

the State and Federal Courts now. An *»et>d«ent is needed to

protect the rights of all parties involved.

tn conclusion, we support the specific s^snd^nts as

offered by Senator lenovich and Asseablyun Lehman.

CCHHarrS AJiD ANALYSIS BY THE
STATE OEPARTMEVr OF MATER RESOURCES

OF THE
STATEKDff BY DUDLEY RIDGE HATOt DISTRICT

AT THE
HEARim IIOVOffiES 21, 1977
OB SB 346 IH FRESMO

In his star—en t, Kr. Provost raised questions and drew eonclusioos

regarding the yield and cost of water tram various facilities in

SB 346. Kr. Provost's stateasnt Icopy attached) was based on

Lnforaatioo he obtained froa our Hi ji ii \mt iM

General Co^eent

There are a great «aiiy possible ways of operating the various

facilities of the State Water Project (SWP) and the federal Central

Valley Project (CVP) systems. Approxiaate values of yield for the

various facilities in SB 346 are coapatcd as Inrrs—int il Delta

export yield added to the coatoined SWP and CVP systcBs. after meet-

ing estiaated future upstreaa depletions in the areas of origin

and after aeeting water quality and fish and wildlife criteria in

the Delta and Suisun Marsh. This yield is not necessarily the saac

as the average amounts of water released froa each facility. Pluch

of the project yield in aoet years coasa froa direct diversions of

uaceotrolled excess flows in tbe Delta. These direct diversions

wist be firmed up with releases froa storage during dry periods.

^cess flows are those flows not needed to meet eonsuaptive use

requireaents and water quality and fish and wildlife criteria in

the Delta and Suiaun Harsh. The yields also include planned defi-

ciencies in agricultural deliverica durinq critically dry periods

as provided for in State and federal water service contracts.

Thus, average anr.ual releases froa a given reservoir are usually

Imt not always less than the critical dry period releases froa a

reservoir or the incremental yield capability of the system. In

other words, we are interested in the total system capability after

the new facilities have been added compared to its capability

without the rev facilities.

Glenn Reservoir

On paqe 2 of his statement, Kr. Provost indicated that the Dhr

year 2DO0 operation study only showed an increase in yield of

73,&O0 acre-feet per year. We believe Kr. Provost has incorrectly

interpreted the data in our study. The correct figure for the

M)-year average release is 88,000 acre-feet per year, not counting

sane additior.al flood control releases in the fall. Hore i^tor-

tantly, he overlooVed the fact that for year 2000 we did not

operate Glenr. to its full planned capability of 1,000.000 acre-

feet per year of average critical dry period yield; we used only

300,000 acre-feet per year. This was done for two reasons:

CD The full svstem yield would not be needed to meet the estimated

requirements in year 2000, and (2) ur.der the conte^lated construc-

tion schedule it would be doubtful if Cle-ji could be filled to

capacity by ^ear 2000. Under our 'ultinate dcsund' study still in

progress, the SO-year average release froa Glenn storage will be

about 400,000 acre-feet per year; and the critical dry period

yield, or annual incremental export yield to the SWP and CVP

systems, will be about 1,000,000 acre-feet.
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Los Vaqueros

Mr. Provost's computation o£ average releases Erom the Los Vaqueros

Reservoir of 247,000 acre-£eet per year is approxunately correct,

but his interpretation of its value to the project system is not

complete. We have detennined that Los Vaqueros Reservoir is better

suited to an annual cycle of filling and withdrawal instead of

carryover dry period storage; hence the 50~year average is greater

than the 1928-34 dry period average, or system, yield which is

about 160,000 acre-feet per year. 2n all cases, project additions

should be evaluated agao-nst their total contribution and flexi-

bility they add to pro3ect operation and Delta protection. (Present

project operation is damaging the Delta fishery and additional pro-

tection is needed.) For example, Los Vaqueros would allow us to

continue meeting project demands south of the Delta during the

period of reduced exports to protect striped bass. It would give

us the opportunity to capture and temporarily store winter flood

flows and later move them down the aqueduct when aqueduct capacity

is available for long-term storage in the ground water basins.

Storage in Los Vaqueros could also provide a reserve emergency

gravity supply to over 250,000 people in Contra Costa County Water

District, which presently only has a 2- or 3-day supply should

there be an outage in their present pumped supply. This small

reserve supply is not satisfactory and is less than any other

urban water system of comparable size that we are aware of in

California.

Fi&h and wildlife Agreement do contain such relaxations. These

are based on the premise, developed in conjunction with the

Department of Fish and Game, that dry and critical year relaxa-

tions are permissible if they are offset by increased flows in

the wetter years, so long as the long-term preproject historical

average fish and wildlife populations are restored and maintained.

This is an important concept because the exportable dry period

yield of the Peripheral Canal, and hence the system yield of the

projects, is about 500,000 acre-feet per year higher with the proposed

Four-Agency Fish and Wildlife criteria than with the Basin Plan

fish and wildlife criteria.

Cost of Water

Mr. Provost stated that the cost of Glenn Complex water would be

$1,000 per acre-foot by using an annual cost of 574 million and

an annual yield of 73,500 acre-feet. As explained previously,

this is not a correct measure of incremental system yield from

the Glenn Complex. In regard to his statement concerning Los

Vaqueros, Mr. Provost used a construction cost of $650 million

which is an earlier estimate for a larger reservoir and pumping

plant. The current estimated construction cost is SS40 million

for Los Vaqueros. Following is a table that shows the unit costs

of dry period yield from the proposed Glenn and Los Vaqueros

Reservoirs, which is equivalent to incremental new yield to the

system.

Fish and Wildlife Requirements

Mr. Provost's estiittatcs of Delta outflow requirements are sub-

stantially correct for the months and typos of years stated.

However, he has overlooked some important aspects in drawing his

conclusions as to the effects.

First, under existing State laws the SV:P project only has the right

to divert water that is surplus to Delta needs, including the

maintenance of fish and v;ildlife resources. Most of the water

required to meet these higher fish and wildlife flows will occur

without releases from project storage reservoirs. On the average

(50-ycar average) and with year 2000 level of development, only

one-sixth of the water required to meet Delta water quality stan-

dards will come from storage. This figure is only one-fourth for

average dry years. The renaining five-sixths or three-fourths of

the v/ater required to meet Delta needs would occur without any

contribution from the projects, is not surplus to Delta needs,

and is therefore not available for ei^ort. Therefore, the cost

of providing these fish and wildlife flows is greatly overstated

by !lr. Provost, This concept is generally illustrated on the

year 2000 charts on page 29 of our gray brochure "Key Elements -

SB 346".

Second, (nondrought emergency) State Water Resources Control

Board (SU*RCB) Basin Plan criteria for fish and wildlife in the

Delta ar.d Suisun Marsh do not contain relaxations in dry and

critical years. The criteria included ir. the draft Four-Agency

UNIT COSTS OF DRY PERIOD
DELTA YIELD

Capitalized cost (1977)-^/
(million $)

Estimated share allocated
to water supply

Capitalized cost allocated
to water supply
{million $)

Average annual cost to
water supply.

*

(million 5) ^
Nominal yield (MAF/yr.)

Demand buildup period
@ 75 TAF/yr. (years)

Average annual equivalent
yield (MAF/yr.)

Unit cost of Yield ($/AF)

Glenn

1,165

99/,

1,173

74.4

0.990

0.695

5107

Los Vaqueros

45.7

0.160

0.155

$295

1/ Represents all costs including operation, mainte
power, and replacement costs.

2/ 6t% interest, 50 -year repayment.

This type of cost computation is used to compare alternatives anJ

is not a measure of the repayment of cost by the Si<T water con-

tractors. The repayment of the costs by the SWP water contractors

Is accomplished within the Delta water charge which follows th«

Delta pool principle that all contractors will share total con

scrvation costs in proportion to the amount of their annual water

entitlements, rcgardlrss of the source of supply. The Delta

water rate is increased to reflect the costs of conservation

facilities as they arc added to make additional water available
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At th« Dvlta to «*tch th« buildup in dwund or to «lnt«in projact

yisld du« to tncr«a««d depletion* in th* •ra«« of oriqln. Titus ail

SK7 watar aarvica contractors pay a naldad Dalta pool prica. litis

was done so that SWP facilitias could be stagad accordinq to need

without 9ivin9 water users with aarly needs a cost advantaqe over

those whose needs developed later. (U'e underatand that the CVP is

•ovin? toward a aimllar Delta pool pricing concept, but that full

iirnlsMsnt iT inn will necessarily be alow because it can only be put

into effect as new contracts are executed or axlsting contracts

renewed.)

Urder the State's Delta poolinq concept, the cost of the SWP share

(assuaed at SO percent) of Glenn Complex would be recovered through

the Delta water rate applied to each acre-foot of entitlcnent water

fro* the year construction begins through 203S. The calculation

oi the rate also considers the construction schedule and the tiare

value of Boney. As Hr. Provost stated, the estimated increase in

the Delta water rate for the assumed SWP share would be about $4.60

per acre-foot (expressed in today's dollars). This increase would

be applied to all of the entitlement water of each SWP contractor

fron the year construction begins until 203S (end of the project

repayaent period). Repayment would not just be based on the incre-

mental system yield added by the Glenn Complex. The estimated

ir:;rease in the Delta water rate to S\fP contractors for the assumed

State share (assumed at 2S percent) of Los Vaqueros would be 51.S6

per acre-Coot (expressed in today's dollars) and would apply to

all entitleswnt water from the year construction of Los Vaqueros

begins to 20JS. As explained earlier, Los Vaqueros must be

evaluated for its total contribution and flexibility it provides

tc the entire system.

-7-
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DEPARTMENT OF WATER RESOURCES

(916) 445-9348

J«nu*ry 3. 1978

H(mor4ble Ruben S. Ay«l«

mmbei of th« Senate

St*te C*pltol, Roc* 2048

S«cru«ntO, CA 95814

Da«r 5«n*tor Ay«l«:

AttAchad herewith *rc copies of the following docuaentsi

1. Meaoranaun dated Decenber 20, 1977 to Ronald B. Roble from

Donald A. Sandison, Financial Adviser; Ralph Alpert, Attorney;

and John HcClurg, Engineer for Delta Alternatives Study,

subject - CoBBients on KCWA Statement aa to Effect of SB 346 on

SWP PinAncial Integrity.

2. Letter dated December 19, 1977 to Ronald B. Robie from

C. Richard Walker, Senior P&rtner, OrricJt, Herrington, Rowley

& Sutcliffe.

3. Letter dated Decenber 20, 1977 to Ronald B. Robie from

Ernest B. Tracy, Vice President, Dillon, Read t Co. Inc.

These documents are self-explanatory ejid represent the Department's

esponse to the statement presented by the Kern County Water Agency at

the December 12 hearing .

SB 146.

Ronald B. Robie
Director

I Stockton of the Conference Coi

Attachnents

^S^^^^^w

f.A D

if Ccl->omia

jTi o r a n d u m

Ronald B. Robi-

Itanild A. Saodtsrn, Financial Adviser

Rsiph Alpstt, Attorney

John XcClurg, Eral.iser for Delta

Alternatives S-udy
D«f]or*in»n1 of Woter Re)aurc*«

Ihe Retourw* Ajntcy

Oo«e . |>ec«::ber 20, 19/7

F.l> No.

SubiKi Co=r«nts on KCtA
States>n[ as [o Effect
of SB ^6 on SWP Finaoclal
lategrlty

On December 12, £t a hearing on SB 346 ia Scoci^toc, Eera County Water

Agency (tCWA) presected a scateee&t designed to sr.ov that SB 3ib in Its

present fora vill have an adverse effect on the fisancial latesrity of

the State Water Project (SUP) and oo the wate«- bo^dd which have been

issued by the State and by agencies which have ccatracted for a water

supply fros the S'-T. The KGVA stateceot is based cpoo letters froa

Carlo 5. Fowler of Orrlck. Herrlogtoa. Bj^wley & SuCcUffe, Kark Eudey

of CaLlioroia MLHicipal Statistics, Inc., aad Jaces Uarren Beebe.

Hr. Fo.tler's letter deals only with the effect of the present form of

SB 34? on bon^s fcr ficanclog Irrigatloa facilities in Rem Cointy. Id

the letter, he STatis that there exists a "probable iaablLity of the state

to cesi future f::eseeajle water aeeds of its cuscooers such as (ROJl) . . .

.

" i

cortcl^dss tha: Z .e e:fe::t of SB 346 would be adverse because, in his opinion,

the bill voulc^ daisy n^'aining additional water supplies for Kero County.

.iey's le:i-r states Chit the present fors of SB 346 "would create

ial fiai^cUl probleics for State Water co:itractors". (Although

cot o^t<e it clear, Dr. Eudey appears to be talking ocly of the

tural vjtet cgntractors in the San Joaqulfl Valley.) Apparently,

elusion is b'sed on his opinion that SB 2i-S will delay cocpletioa

riphsrJl Canal because coostructioa of t"is canal is conditioned

ral actlcns and Delta water agency approvals. Dr. Eudey also

that "/"[failure to provide an increasing yield for the State
in a tin^ly fashion" could result, iiader certain conditions, "in

Fse effect o:^ the State's financial structure and its AAA boad

he do^s
agrtci

of the

or Fede
states
Projeci

2n advi

rating. .
.."

rr.e basic defect in Mr. Fowler's and Dr. Eudey *5 letters is that they both

seen to assuae that the Peripheral Canal could be core quickly constructed

In the absence of the political consensus that would be derived from the

enactcent of S3 346. In this, they are making a judgscot which is 0ut3id«
the area of their e>i)ert coapetence and which is contrary to the judgBcot
of the Departcect. Tne Peripheral Canal has beep proposed under three
Governors and four Directors of Water Resources. Kone of these Directors
were able to c^^itr^ct this facility, mainly beca-ise of the gr^at difficulty

in resolvins the conflicting Interests of, a=a:ig others, the San Joai^uin

Ronald Z.

Page 2

December

water users, environmentalists, the

the Sao Francisco Bay protectionists,

s and Federal CVP contcactors. Unless

ed out which enjoys broad support asong

for Federal participation in the

the protection of the

dgoent that the Peripheral
even if built, that it aay i

This judgment is based on

Valley S'.T contractors, the Delta

Federal Coveroment water agencies.

Southern California S..T contractor;

some program and procedure is work.

these interests and which provides

Perlpberal Canal and Federal agree:

Delta-Bay estuary, it is the Department's ji

Canal ca:iaot be expeditiously built or that,

Btgciilcantly augoant the yield of the SWP.

the long experience of several State administratioos In trying to build .•

Delta facility. Through the negotlatioos on SB 346, tnere has been achieved,

for the first time, a cooslderable amount of consensus among the concerned

interests as to a Delta facility. Mr. Fowler and Dr. Eudey point to the

requlrecents of SB 346 that Federal agreements and Delta agency approvals

be obtained before construction of the Peripheral Canal; they say this will

delay construction of the facility. But they don't discuss the alternative;

titey appear to assuae some pie-io-the-sky procedure whereby the DepaxtDent

would staply begin lelttag construction contracts without assurance of

Federal partlclpatlo:: aad where no one would block construction or financing

of the facility tJr^Li;!: lawsuits or legislative action. They also do not

note cia; under tr.* pr-seot form of SB 346, the Deparnneot Is required to

proceed -Ith actlvltt'es jrerequtsitc to construction and to complete design

by the ead of 1980. (Proposed Section 112i7(b).) The practical realities

of bulLdlng the ?erip*:ieral Caaal rave been recoeniced by The Hetropolitan

Water District of So^tr.era California (bWD) . MWD has contracted to take about

one-faal: the water of the SWP and to pay substantially rore than one-half the

coats of the SWP. ^^."D has carefully reviewed all aspects of SB 346 and has

lodcpeocently concluded that this is the surest way to get this feetlity built.

Also, during the receot conference committee healings oo SB 346, Assemblyman

Cualco stated several tines his Judgment thjl the California congressional

delegation will not cove to obtain Federal participation until the State has

a uoiiied position, as would be provided by the en2ctE:ent of SB 346.

There Is also a question whether ;;r. Fowler and Dr. Eudey ate basing tnelr

conclusion of adverse effects upon Kern County water bonds solely on concern

that SLCJA may not receive its entitlement water as scheduled, or whether

they are also basing their conclusion on concern whether significant amounts

of eurplus water als^ will be ayailable. Hr. Fowler writes of "the probable

inability o( the state to meet future foreseeable needs of Its customers,..-"

(Emphasis added.) Dr. Eudey writes that "the yield of present State Project

facilities ... Is not adequate to meet projected decand-.. In 1978 or there-

after ...." and "it ... ^Iq7 Ht-ely that under present project capabilities ...

^oatractor^ would not be abl« to obtain sufficient water supplies i tea the

U^,.. 1*^^^."^"

Ronald 3. Kobie

Page 3

Oececbet 20, 1977

ToeState Project to c;it their recuirements ...." (Emphasis added.)

State has not contracted with KCU'A to supply "needs", "demaads" or

"requlreceits", but rather to supply specific acocats of entitle-eot

uater. (See Article 6 of tl.e State-KDM water Supply contract.) Toe

contract does also provide for the delivery to contractors of "surplus

water", which Is <.i;er cade available by Che Project which is in excess

of eotltleaents (See Articles 21 and 47(a).) However, surplus water is

not guaranteed and the State has oo obligation to build project facilities

on a schedule which would provide surplus wscer. The State recogiil««a the

importance of surplus water to agricultural water contractors and will

continue to provide surplus water whenever it is available. Hovsver, we

do not believe it is sound fiscal practice for Saa Joaquin Valley water

agencies to predicate their financing needs and capability on optiiclstic

assunptions as to f.e delivery of surplus water. Also, ECUA and other agricul-
tural water coatractors ar? required Co take reductions in «:;titlEn±DC water
deliveries in tines c-f drought of up to SO percent in eny oce year or a

total of 100 per;e=t in any series o^ seven consecutive years. (Article

16(a).) The State :.s not required to build facilities on a schedule that

would provide for lOO percent of agiicjltural eotltlem^ots during times of

drouiht. The State Lis alvays Included teductiocs in agricultural supplies

during drought w>.si cozpjtlug required project yield. This, too, must be

considered by KC.-A ia i:s fiscal projecCloos.

The tr.ird doci=«n: orese^ted b>- Kd'.*. to demonstrate the adverse effect of

SB 346 upon the fLa£.i:lel status of the 5W? is a letter Itoe Jaaes Warr*n Beebe.

Kr. Heebe discusiea at 5o=j length the ramlf icat tons of a teilure by tne State

to "corplete" the S.?. tie writes of aa obligatioo Co the electorate sid State

bondholders as well as S'.J? water cootracCors which he aucgests cjy be enforced

through lltlgatloa.

Th. e^ebt . coESeoCs Is that the State intends to c:«eC ell Its

1 water contractors and SB 34* does not tnpalr theJfg^l obligations lo its waier contracioia aoa jd j-mi iiuEa uul i...,/sii i.ii»:

State's ability to do so. To the contrary, we believe that the S5 146 prost<

provides a means w^ereby the SWP can ceet its obligations consistent with the

social, political, and economic coaditioas that exist today.

We have two additictai coc;::ents on Hr. Beebe's letter. Firsc, Mr. Bcebe

appea:s to oilsconscrue the State's obligation to provide project yield.

page eight o( his letter he states:

"Khat seeas Co have happened Is that the State Hater Project

which was d-si^ed and sold to the votrrs and Che bond.iolders

on a yield basis of appcosimately 4 million acre-feet by surface

oecns in oorcal years appears to be only producing appcoxii:aC«ly

3 million acre feet. Tne schedule for coopletLon of the Project

is far beiilr.d the estimates made by the Departaent of Water

Resources whert moal of the water supply contracts were executed."

Od
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D«c«=^«r 20.

Full ^cojrct yl«14 of 4.21 sillioa «cf*-(««t W4a arltln«tlr pli<r«d to b«
pre4uca4 In 1990. A* * t«ault o( rvdwctlonk la vitcr conttaetoT r«^««kca
(rarcLcuiarlf th«c of W>3) (or ootltltaar.t v«t«r. Cha full yl«li of
4.2) BilUoo acrv-facC 1» now aot aspactvd to b* r«^ulT«4 mtll •aaatlca
after 2010. Th« prejact |rt«t4 >• "W aufdctcnt to Mat cncitUnaat
ra^vaaO tndar coadltLooi no worac thaa Chr historic dry cycla, wtCh
r*4uccio«B la daliwarta* of agricultural water durlog drought Is accord-
anca with Cha water tuppl/ contract provleloria. Undar tna SI ).>4 progr«a.
th« Scata plans to build faclUtiaa on a aclicd^le which will provlda ylold
•ufflciant to Buppl> Cba buildup la aotltlacant ra^uaata in futuro f«U».
(S«a tb* tabla aat fercb balow oa paga S).

Sacoo^ly. Kr. Beaba «xpr«aaa4 concani that no opinion h«> bean raquaatad o!
th« SCA-a'a boad cs'^aal «a to w^lChar tha Pcrlpharal Canal cao be floancad
with Cantcal Val<«r Project ravaaua bonda. The Dapamoat haa ~a4a
pr«U=^^arT legal a.id flaanclal acudlas oo the potalblUcy of flraoclng cne
Pcrl^fcaral Canal wtl3 ra\enua beada and haa tcocatlvaly coaclutfsd t^t . under
ault^a^la d reu=a : .az :a* , s^ch financing nay b« poaalbte. Ko api%lea baa been
ro^uaa'rad of o'j:<1:« csu^aal beceuaa tl haa been tlie Deparcnant'a financial
pla3 to fln«aca cTa S:a:a*a ahare of the Peripheral Canal with tldaLaoda oil
r«va::.aa approprlatid n cha CallfontLa Waccr Fund under pr«a«c: Ijw.

U crscl^ton. It Is cha D9;ar:r«.it*a jui!tr.ent that SB 144 provldea the
frAsnvcrt; to:

1. Cer^lata and oparaca an a.ivlroonrntally aoind Peripheral Ca.-*al wlch
aaaoclaced faclUtlaa In ch« DelC« and Sulaun Harah to procfcc local
resourcoa.

2. Proi/lda addtcloaal ateratc capacity for Cha $'•. (The State has had
no othar co^rcheaaive plan for aueh acorase since the UlLd and Scenic
K^vera Act prohibited conacructlon of Cne Eel liver project.)

3. Sroadan cha authority of the SUP co uae ground watar atorag* capadcy
to incrcaaa project yield and to uae waat* water reclaoaclc:- and water
conaervacLon Co acr«tch out the buildup of project cnticle^cnt rvqueaca.

4. Cause tha CVT to aaau=e Its aharc of Che obllgacloa to provide water to
protect the t>*lCa-Bay aatuary.

Occecbat 20, l«7l

*. tMgzinz It-* yield af the S»'' C% ahowii balow.*

Toar Added Pacilit l—

1900 Kooa

191) Additional I>aUa Pwspa and Morch

fortloo Peripheral Canal

1990 Flolah Peripheral Canal, Ground

Water South ot Delta, and

Los Va4)uaroa

199S Cottonwo>>d

7000 Clean Itasarvolr Conplan

(«c hair pocnotial) 2/

S'-T Shar* of Pltv

Supply U .Hllllen

2.1

2.4 to 2.>

1.) to 1.4

lUI Projected
CntlClerant Ic^uaata

In HAT/Tr

1.9

1.3

3.1

1.2

17 lasnd oo airtcul-.utal watnc uaars takUg dettclancles in water dellvcrU*

ta «eeocd*::« c'.li provlalona In tha cootracta.

2/ Initial tllllr.i cf tiie large raaervolt* oa Cottonwood Creok, and aapoclally
~

cne Cleaa CrT'plax would taX^ oany year*, tn partial recogaliloa of this

(llllog factor, tha Dtpartfent aaau^aa trat only half tna loag-tcrv petcntljl

of Clerji to be avallabla in year 2000. Cocplcta filling of Clean and

additional (aclUcles afcar cha year 2O05 would provide the full 4.23 nlllloo

ncrc-fcac per year of yield to satisfy full contractual cotltUMnta.

We have dkacusaed tha KCUA statenaaC of Deceri>er 12 and Its supporting letters

wlch Ernest Tracy, a vice-president of Dillon. Pead 4 Co. Inc. aad

C. Uchard Ualkar. a aenlor partner ol Orriclt, tcrrlngton. towley 4 Sutcllffe.

Separate letCcta will be sent to joj fron both of than explalaLng thalr

reapacclve positions.

* Based on letter to Eugene CuaXco. Chairman, Assembly Cormiccc* 03 Water,

ParU and Wildlife, (roa Konald lloblt. Director of kiacer lesourcaa,

Septeaber 2. 1977, te: Hearing* ca SB Mb.

0(»RiC«.Hta«iNC TON. Rowley & Surccirrc

S^v ra*Ki«CO. Cax.i*a»

OaniCK, HEnnmGTOM.Rowt-EV & SuTctirrc

Deceiid>er 19, 1977

Hr. Ronald B . Robie
Director of Water Resources
SCate of California
P. O. Box 389
Sacranenco, California 93802

R-: Senate Bill Ho. 3<6

Dear Hr. Robie:

A letter frots sry partner. Carlo S. Fowler, to
Kr. Stuart T. Pyle, dated December 8, 1977, concerning
Senate Bill ^o. 346, has recently coae to oy attention.
7=it letter wss unfortunately grouped with letters or
st^teaents cf ethers in a presentation to a legislative
coT-^tttee in su=i. a manner that it nay result in ciistaken
ir^ressiona es to the views of this fim.

fir. Fo--ler*s letter contains no stateinents
whetsoever with respect to the financial integrity of
the State Water Project or with respect to any bondA
heretofore issued, or which r»ay hereafter be issued, by
the State of California or its Departaent of Water Re-
sources. The letter relates only to the future issuance
and sale of bonds of local agencies in Ken County.

I understand that the letter was primarily in-
tended to deal with future bond sales by Kern County water
districts and the disclosure profale:^ which eight arise
froB any limitations on the availability of water to meet
future defends of those districts. In this connection,
after nentioning the present drought in California and
the fact that so^ns projects for additional water supplies
in the state have not yet been completed, the letter speaks
of the 'probable inability of the state to meet future fore-
seeable water needs of its customers.* Z understand that
this phrase was intended to refer to a "probable inability'
to »eet future needs with presently existing facilities
and unless additional facilities are coapleted, and not
to any inability which can not be overcosie by the further
developoent of the State Hater Project in accordance with

'

Hr. Ron2l= 3. Robie
Decenber li, 1977
Page 2

the plans tnd intentions of the Depactjsent of Hater Re-
sources. Moreover, the statement expressly relates only
to future 'needs' of water contractors and not to any con-
tractual rights of those contractors or any conuutsents of
the State.

The final paragra^ of Mr. Fowler's letter re-
grettably expresses views as to Senate Bill No. 3^6 wbi^
are aiatters of political judgoent, econoaics , engineer-
ing and the like. As a law fins, these Batters are sicply
not our business and we have no opinion to express with
respect to thea. The final statement in the letter bo
the effect that 'we are of" a certain view as to the bill
was inadvertent. Hy partner bay personally be of the vie.«

he describes, as cay some of our clients in Kem County,
but that view is n^t the opinion of this firm.

Sincerely yours.

Kr. Stuart T. Pyle
Hr. D3:iald A. Sandison
Kr. Verne L. Cline
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^Ufi' "^J^^/--fcoas

Dececb-r 20, 1977

Mr. Ronald 3. Robie
Director
Depa.>-l.!isp.t of '..'ater Resources
P. 0. Eox 3SB
Sacrar-snto, CaJifcrnia 95802

Dear :!jr. Robis:

At --our request we have revie.-.ad, Kern Cou.ity Uater
Ager.^y's stat^^.ont cerore the Joint Conference Co-^Littee on
Senate Bill 3^= 2.- S;;ockton on Dscrenbcr l?j 1977- -.'e have
elEQ revle-.sd tr_= cocoments supporting tne stat^-ent and
have E.£;istad in the preparation of a response by Donald
Sanil^on, Ralph Alpsrt and John ::cClurg dated Dscsnaer 20,
1977» to certain questions raised in the stater.2nt.

As you knovij Dillon Read has served the D:;partmant
of V.'ater Re3Curoes as its financial consaltant slnci; Febru-
ary, 1950. O-ir efforts viere initially directed tov.ird deter-
mlniP-S that the State V/ater Project would be feasifcle fron
a financial standpoint, ineanJ.p.g that it could be financed
and paid for -..-ithout impairing the State's high cre-iit stap.d-

Ing because the viater contractors v.cjIc have th2 capacity to

pay for the v:ater delivered to them by the Project. In reach-

ing this conclusion i.e assa"ied that the annual eriti:-le3ents

of water unier contract vfould be delivered by ti-.e Project,

and our efforts since i960 have been demoted to assistins the

State in obtainins financing for authorized Project features
v;hich i.ill result in rcseting the annual contrac:; antitlenents

at a cost .;hich does not require calling upon the S-;ate's

General Fund In a substantial a-!0^:nc to repay the debt. This

is V'hat i.e iiaan by maintaining the financial integrity of the

Project.

(/,//„. :y,L./y'C

You have assured
io calntaip.lng the financial
in the Dcpart-.ent's JudT^r.e.-.^

best possible ceans of lain,
ccnditions. It is recognize
sensus of nany vie..points an
isfy the desires of all par;
v-ithout the Bill's enactment
ticioation can be :ra^e, and
proceeding alcne to finance
not be undertaken at this ti

5 that the Depart-snt is co:;zitted
integrity cf the Project and that

3 the S53^ progran pro-.'ldes the
aining this policy under present
t that the 3111 represents a con-
Ld as such canr.ot co^ietely sat-
ies affected ty it. Hov/evar,
no detemlnation of Federal oar-
thus the alternative of toe S£?.te

Lithcrized facilities shculd

Since you have assored us that the D^aartnep.t intends
to Eset Project er.tltle::enc requests for v.a^er and you believe
that enactment ci S33^ is the best possible -eans of rieetiP-g
your cc.-^itrient t3 ths water contractors, no useful puroose
waald ce served ir. -a'.ang a study of thi effect on thi State's
credit and the v.-a'.e:- contractors' credit of a failure thi-ough
SBS'to to meet this eCal, as i._,^.sted by the Kera County
l.'ater Agency.

Donald Sani

DEPARTMENT OF WATER RESOURCES

MCIAMINIO

(916) liiS-gs'tS

January ^, 1978

Honorable Ruben S. Ayala, Chairman
Joint Conference Committee on SB 3''6

State Capitol, Room 20*i8

Sacramento, CA <i5^\k

Dear Senator Ayala:

At the December 2, 1977 hearing on SB S'lS in Redding,
Mr. Harold C. Nlesen of the Elk Creek Grange No. '''Jl

testified before your committee and presented a reso-
lution opposing the selection of the Glenn Reservoir
Project. A copy of the resolution with supporting refer-
ences and notes Is attached for easy reference.

I regret that the Grange has decided to oppose the Glenn
Reservoir as one of the facilities Included in SB 3''6. I

believe the provision In the bill (Section 11257.2) re-
quiring completion of engineering, economic, environmental,
and financial feasibility reports before construction can
begin provides adequate assurance that a safe and productive
facility will be built. The following comments are addressed
to some of the concerns expressed In the resolution.

The seismic activity at Glenn Reservoir Is considered low
and no serious problems are anticipated. There are mapped
faults In the damslte and reservoir area, but these are
considered to be Inactive. We are Just starting to conduct
a preliminary fault study and seismic evaluation. Including
consideration of reservoir-Induced selsmlclty. This study
Is scheduled to be completed in July 1978.

The otablllty of Rocky Ridge has been considered In the pre-
liminary planning studies done by both the Department of Water
Resources and the Bureau of Reclamation. These studies tenta-
tively concluded that It would be safe to store up to about
Elevation 980 feet. The maximum safe storage elevation will
not be determined until considerably more planning and prelim-
inary design are completed. Planning studies show that the
yield Is enhanced as the storage is Increased and, therefore,
It la desired to store as high as possible. At this time,
storage above Elevation 98O feet without considerable remedial

^Sd
^^^^»

Honorable Ruben S.
Page 2

January iJ . 1978

work to the ridge does not seem likely. We are now pre-
paring preliminary design and cost estimates for aplllway
crest elevations of 950 feet and 1,000 feet and expect to
have these completed in July 1978.

Today, no studies have been done an the dynaialc stability
of the proposed embankments. However, the liquefaction
potential of available embankment materials under selsttilc

loading will be studied.

The factors discussed above are extremely important to safety
and will be thoroughly covered In the feaslbllty study of
Glenn Reservoir.

Ronald B. Roble
Director

Attachments
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ELK CREEK QRANOE §kHl
Elk Cr««k, Ca.

D«c»Bb«r 2, 1977

Th* Honorable Rub«n S. Ayala. Chalnun
Joint Conference CosBlttee on SB 3ll6

Reddinc, Ca.

As an appointed spokesman for the Elk Creek Orange, I have made ar-
rangcaents to testify before your co«9>ilttee.

Attached 19 a resolution opposing the selection of the Olenn Reservoir
site which was adopted by the California State Orange at their conven-
tlon In San Jose on 20 October 1977.

The resolution with supporting references and notes, also attached,
represent the subjects upon which my testimony will be centered.

Very truly yours,

/s/

Harold C. Nlesen
Elk Creek Orange »>iUi

Elk Creek, Ca.

WHEREAS: The State engineers presented four alternative develop-
isents, cautioning that they were dependent upon the aame surplus water,
and

WHEREAS: The Department of Water Resources selected two and a
significant part of a third developnent (Olenn, Colusa and Cottonwood]
for legislative consideration, and

WHEREAS: The full capacity of the Olenn Reservoir Unit eould not
be realized froo available surplus water resources, and

WHEREAS: The Olenn County Board of Supervisor* on August 2, 1977
resolved to oppose the construction of the proposed Olenn Reservoir River
Diversion Unit,

THEREFORE. BE IT RESOLVED, that the Callfomla State Orange oppose
the selection of the Olenn Reservoir site and that the State Department
of Water Resources be urged to select a site with less economical and social
Impact, geologically safe and more practical from an energy and cost stand-
point,

BE IT FURTHER RESOLVED, that the Chairman of the current Senate-
Assembly Conference Committee on the Peripheral Canal, the Senate Afrrlculture
and Water Resources Committee, and the Assembly Water Cosonlttee be made
aware of the basis for the opposition to the proposed Olenn Reservoir River
Diversion Unit site.

Passed at California State Orange Convention,
on October 20. 1977

on floor vote, San Jose, Ca.

BEnKDKES AHD MOTES PStTIMEHT TO

ELK CREEK GRAHOE RESOLUTION

COST or affcuxrijxi water

'Irrl^stlon water coming from the Glenn Complex - If It eere built - eould coat
are* farmers a*, leea*. 1110 per sere foot* said Al Dolclnl, Northern District DVR
Engineer, st the Glenn County QMsfcer of Co^Mree meeting on July 27, 19^7.

EARTHQUAg POTBWTlAI.

Sec attached extract frca Oeologlc Report

DisFucncff or laem icu.

The luabcr alll st Ell Creek Is t stable Industrr, now entering Its Z7x.h jau- of
continuous operstlco. The attached letter from Louisiana Pacific Corporation is
In protest to the displacement of the mill.

DIDMDATIOH OT AGRICULTURAL LAND

A total of 90,000 acres of land eould be rcijulred for all features of the Glenn
Reservoir including conveyance and expansion of Black &utte reservoir.

DISPUCniPIT OF PEOPLE

Tbere are X) separate households in the Elk Creek area vlth 3d, ith, and }tb gsri-

eratlon deacBtdants of early settlers. Some are living on the original homesltes.

IWDIAM RESatVATIOW

•Itbin the past } years, the Grindstone Indian Rancberla has canstnieted li new
bouses thst cost 1)63,000. A bridge project *as recently completed which cost
I33J.OOO. A Federal grant In the amount of S16A,000 bas been received which vlU
provide a aedical/dental facility on the Rancberla.

The Indians have agreed through their Tribal Council that they do not eant to move.
For more IrJ'ormatloo, see attached 'History* and copy of Tribal resolution.

SOFERVISCRS OPPOSE GLDOI RE51PVDIR

i!-^* BtUched resolution from the Glenn County Board of Supervisors

f^:i:--aaCMDATIOH

Further r*aslblllty studies will not correct the aany undesirable features of the
Glenn Reiervolr plan but would result in an irretrievable lost of time In selecting
an altereste site with positive potential for aeeting the State's water needs.

e etrosgly net 1 the deletion of the Sl«m Reservoir site from SB 346.

Becsu^e of Imowlege of earthquakes in the vicinity of th* proposed Glenn Reser-
voir and the obvious porous appearance of the eastern rln, the services of James
Cooksley of Cookaley Oeophyelcs were enlisted. His findings are:

1. The proposed Glenn Reservoir site is bounded to the west by the Coast Range
thrust fault. This feature is likely to consist of sheared and fractured
rock in which one fault or several parallel to sub-parallel faults are
present in s north striking sooe which might attain a width of several
hundred feet in some places.

2. The Paskccta fault zone appears to pass through tbe northern portion of the
Olenn Reservoir site. This structure is a 2000-foot wide, northwest
striking zone of sheared and fractured rock.

3. The bedrock at the site Is ooo^rlsed aalnly of co^etant, sedlmentar? units (of
Cretaceous and, perhaps. Jurassic age) eonslsting of shale, nudstone and
sandstone. According to tbe Uklah Stieet, there is not wuoh alluvial cover
at the site. However. It Is gensrally known that the bedrock units are
locally susceptible to deep westhsrlng and slope failure.

4. Records of epicenters of earthquakes Indicate that selamlc activity has
occurred along both the Coast Rsnge thrust fault and tbe Paskenta fault sone.
T90 epicenters of earthquakes have been recorded within or bordering the site
since 1940. Over twenty earthquakes, three of which had wagnltudes of over
4.0 but less than i.9 were recorded within 2) miles of the site since 1940.

In the opinion of tbe writer, three souroee of problems of a geologic nature exist
at the aite. These are:

1. The presance of faults and shear zones at the site oonstltute potential sones
for water seepage, slope failures and epicenters for earthquakes.

2. Tbe alu Is In an area which la moderately sei^oally active. The possible
effect of accumulations of water up to 3)0 and 450 feet in depth, along with
severe annual drawdowns, should be carefully considered. The soli derived
Crca the shaley and sandy bedrock would appear to be sutjeot to llqulfaotlon
under earthquake conditions. Seiomlc shocks might also trigger slope failures.
Potential bedding plane failures such as that which took place at Vloot in
Horthsm Italy ahould be investigated carefully.

3. Slope failure (landaltde) conditions are eo^nn in the general area. Ifcst

of the slides result from a combination of conditions such as aolsture or
acct«ulatic«i of ground water in the sub-surface, steepress of the slope and
thick socuBulatlon of soil and/or a dsvslojaont of s thlok layer of Intensely
weathered rock. Landslldee often are initiated by earthquakes as discussed
under item 2.

es: Fault jtep of California (C.D.«.4C,l97)i Uklah Sheet of the Geologic Hip
llfornia tC.D.M.JG.. 1960). Oregt Valley Sequence, gaeranerU?*"*? ^p*per pi

d at' l^ Cordilleron Section, deologleai Society of A>er!-a. Arx .i^:=«•*.! r^ 1<

References:
of Calll

sented i

by Rayaond V. Ingereoll, Ernest I. Rich axtd Illlas R. Mcklnson, ar^l Catalog of
larthquakss In northern California and AdJolnlM Areas by Bruce A. Bolt and'
RoyTlHlion, publlahed In IW. ^ ^

•Extract from J. V. Cooksley letter, dsted 4 August 1977.
J. V. Cooksley Is a Registered Geologist, s Certified Engineering Geologist.
Cooksley Geopliyelcs, Inc., haa offices in Redding. Ca., and Tuaaon, Arls.
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II«n o« CMiN

DEPARTMENT OF WATER RESOURCES
* O *01 M«

(916) tm^-ssui

January 25, 1978

Honorable Eugene T. Gualco, Chalman
Assembly Committee on Water. Parks,

and Wildlife
State Capitol, Room 2016
Sacramento, CA 9581''

Dear Gene:

This Is In response to your request to analyze Mr. Jerry Dibble's
November 30, 1977 letter, on the capability of the State Water
Project (SWP).

Mr. Dibble's first point Is that the SWP is not currently able
to deliver the full amount of water requested (including surplus)
during critically dry years. After 1982, he points out, the
contractual entitlements for SWP deliveries would exceed the
presently estimated project yield of ?.3 million AP/year. In 1976,
except for some reduction in requests for surplus water, all
demands were met. In 1977, the SWP allocated 1.15 million
AF, but some contractors elected to defer delivery.

The SWP may be slightly deficient In the mid-1980s until the
Peripheral Canal is built and further delays in construction of
the Peripheral Canal and Implementation of the other provisions
of SB 316 could mean more frequent and severe shortfalls meeting
the Water Service Contractors' demands.

Four additional pumps are planned for the Delta Pumping Plant and
could provide some Improvement in SWP yield prior to completion
of the Peripheral Canal. The amount of Improvement will depend
on the findings of the Joint Federal-State Environmental Impact
Report/Statement and the tei^ns and conditions, if any, in the
Corps of E^iglneers pennlt.

Mr. Dibble's comments on DWR's goals for water conservation and
reclamation are similar to those made by others. We think the
goal of 0.6 million AP/year by year 2000 and the projected total
demand for water Is reasonable. You will recall that we did not
assume any reduction In San Joaquin Valley contractor deicands In
our goal because of current ground water overdrafts. I can
understand local agency desires to control their own water supply
and use, but I would like to be assured that future water needs
are required before embarking on expensive new water projects.

i^j
^^^^»

»I*lf 0» CAUKMilA-iaOtMCU AtHKJ ECIMUHD G WOWM JK. C*n'a

DEPARTMENT OF WATER RESOURCES

ULCiAHtNro

(91^ 'iii5-92'*S

February 9, 1978

Honorable Eugene T. Gualco, Chairman
Assembly Comailttee on Water. Parks

and Wildlife
State Capitol, Boob 2016
Sacramento, CA 958lU

Dere Gene:

This Is In response to your letter of December 20, 1977 asking
us to look Into the extent to which the Delta Mendota Canal
and the California Aqueduct could be used to deliver Eel River
water to the San Joaquin Valley to provide additional water
service over and above present State Water Project amounts.
Our previous discussion on this subject, Included with my

November 2^, 1977 letter, was based on the large Dos Rlos Dam
proposal of the Corps of Engineers. The amounts of water to

be conveyed under that proposal would be about 0.9 million
acre-feet (HAF) per year, Including surplus Sacramento River
flows In wetter years.

The Delta-Mendota Canal has no capacity that would be avail-
able for the transportation of water from an Eel River develop-
ment. It Is not practical to plan to utilize the California
Aqueduct to transport such water for a number of reasons.

It would be unsound to build an expensive water storage project
with only assurance of temporary conveyance. To do so would
understate the real cost of the project. It would be unreal-
istic to assume that an Eel River storage project could be
on-line before 1995- Although there Is some capacity In the
California Aqueduct to convey additional water from the Delta
to the San Joaquin Valley, It would diminish or disappear as
the State Water Project demands approached the it. 23 million
contractual amounts. This Ls especially true due to demands
made on the Aqueduct by the groundwater storage program.

This situation should not be confused with a system where the
Eel River would be developed to provide yield for the SWP.
Under the latter condition, the 0.9 KAF/year yield could be
developed with the California Aqueduct conveying the water to
SWP Customers as part of their 4.23 KAF/year contract entitle-
ments.

Honorable Eugene T. Gualco
Page 2

January 25, 1978

In regard to our operation study, Mr. Dibble's discussion on
scheduled deficiencies Is overcrltlcal. The graph does show
11 years of deficient supply. However, there are actually only
eight years with system shortages. The other three, 1925, 1935.
and 1910 are January through March reductions occurring as the
tailerds of previous year curtailments. For the SWP itself,
page 115 of the operation study report shows five years of scheduled
curtailments (19211, 1929, 1931. 1933, and 193*) at a 25 percent
annual rate for agriculture.

r am not sure how Mr. Dibble goes from the 25 percent rate shown
in the operation study to the 35 to ^0 percent figures on the last
page of his letter. He nay be assuming that our water conserva-
tion goals will not be achieved or that the municipal and Indus-
trial growth in demand for SWF water Is underestimated. If this
Is the case, the SWP yield could be deficient during a future
critical dry period and agriculture could be allocated a greater
deficiency than the 25 percent used in our operation studies.

As a closing comment, X would like to add that we all recognize
that there Is some uncertainty In our projections of water demand
and water yield for year 2000. Estimates can be high or low,
depending on future developments. The drought has shown that
presently developed water supplies are not adequate In extremely
dry years. Within financial and time constraints, the con-
struction schedule for the facilities of SB 316 can be adjusted
although I question whether the schedule can be shortened much
more. The important thing Is to begin the process of augmenting
presently developed water supplies Immediately. To us, SB 3''6

Is the only viable balanced way to proceed at this time.

Sincerely,

Ronald B. Roble
Director

Honorable Eugene T.
Page 2
February 9, 1978

Gualco, Chairman

Permitting the use of temporarily unmet capacity in the

California Aqueduct would pose a risk to State Water Project
contractors. It might be extremely difficult or Impossible
from a practical point of view to withdraw the use of capacity
when It was needed for the requirements of state contractors
if no conveyance for the Horth Coast water had been constructed.

If a new aqueduct system to deliver Eel River water froa the

Delta Is not built, there would be other costs which would have

to be met. Some additional water conveyance systems would
probably have to be built from the west side aqueducts to the east

side service areas, where most of the overdraft exists. Since

any capacity tn the California Aqueduct would not be available
on an Irrigation demand pattern, a portion of any of the water
conveyed would have to be percolated Into underground storage

or stored In new off-stream storage reservoirs. Either of

these systems would be costly. Because of the pattern of avail-

able aqueduct capacity, much of the aqueduct pumping would have

to be done with expensive on-peah power.

With the many qualifications Just discussed, capacity may be

available to convey a portion of the 0.9 MAF/year yield of an

assumed Eel River project. As you know, our studies project
0.7 KAF/year of reduced demand through urban conservation and
waste water reclamation. Much of the California Aqueduct
capacity which may be available in the year 2000 would eventually

be needed for the full contractual requirements of the SWP.

The details of Just how much water might be conveyed and how

this capacity might change with time {from year 2000 to full

entitlement demand) would require considerable study.

In conclusion, I want to repeat that our studies have convinced

us that, with Implementation of the facilities provided for the

SB 3^*6, we will have sufficient water to meet the projected

reasonable needs of the Delta, and State Water Project, and the

Federal Central Valley Project to the year 2000 without additional

diversions from the Eel River or other Mortn Coast rivers. The

State, therefore, has no current plans to develop any Worth

Coast River. Please also know that It Is not our Intention

to permanently wheel any federal water supplies that might be

developed from the North Coast via State Water Project facilities.

As mentioned before, this Is because of the short duration and

many uncertainties as to the availability of capacity in the

California Aqueduct.

Sincerely,

/8/

Ronald B. Roble
Director
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OCfARTMENT Of FISH AND GAMC

Honorftblr Eu.:enc T- Qualeo
HMb«r or th« Aitcably
Sute Capitol
Sarrawnto. CA 9^1*

S«ptcso«r ?» 1977

Daar Orn«:

In reply to your S«ptr«ber 1,
qucstloni are as follcnte:

Flih StTfcni

1977 letter the anawera lo your

(1) Ho« effective are tne fish screens tnat tMve been
developed to date?

Ttie elfectlvenetfl of flah screens Jepends not only
Lpon tnelr basic design, but also on how they are
operated and tftr kinds and sizes of flsn Hhicn are
prefent. The screens vhlrh are -vost cospnrable to
the slt^iatlon at tne Peripheral Canal Intake are
those at USBP " a Tr»cy Pu*pln# Plant, at the State's
Delta F^jiplniS Plant, at the Glenn ColLJsa Canal In-
take, and ac PG4E's Pittsburg and Contra Coata Steas
Plants. These screens range ip to ooe-fojrth the
st£e of the Peripheral Canal screens.

Host tests at tne Tracy and Delta olants indicate
erflclencleff exceeding BO% for salvon over two Inches
long ior each exposure to a screen. EfflcLencles for
shad, the other fish of principal concern at the
Peripheral Canal, have not been seasired there.

The principal Inherent deficiencies of the Tracy and
Deltf screens are their relative inel fcctlveness for
small flsn and th- fact that all I tsh "B-jst be handled
and tr^iCked. The latter is an inherent and sa <or dis-
advantage nt any screen Ln tne sojtn Delta and Is a
prlaary reason favoring the Peripheral Canal.

LLsltei evaluation of the Glenn Colusa screens Indi-
cate less than b% of the salaon are lost through the
screens.

Tn^ P.C. and e srr^ens were redesigned n I *^? to
eliminate ftefl.Tn del Iclenc ;•*< . The efflrlen-'y of
these screens tutf not oeen mea sired, out lew dead
I Isn are iBplnflied on the screens Indlcatin.'^ a high
eiflclency. These screens are designed to allow
t lEh less than 2 ' ncnes Ion-: to oass thro i 'ji the
acre«ns Int-'^ ine oawer plants and back .nto tne
river.

Delta Fishery

(1) Please provide ub with your estimate of the relative
health of the Delta fishery as coa^ared to the historical
Delta fishery for the following:

(a) with current upstrcaa facilities and with current
ejcports

(b) with current upstreaa facilities and proposed
future ejports levels

(e) with the Peripheral Canal

(d) with the New Hope Cross Channel

(e) with the upper portion of the Peripheral Canal
and an enlarged Clifton Forebay

(f) with the upper portion of the Peripheral Canal
an open slddle. and the lower portion of the
Peripheral Canal

Our staff's best judgment is overall fish and wildlife
resources in the esturary averaged about *0* greater
between 192? and 1967 than the> do now due to present
facilities and exports

Assuming the standards we envision having In effect with
a Peripheral Canal and that present conditions equal
ino. our best Judgment Is overall fish and wildlife
values ?0 years fro« now would approxiaiate the follow-
ing for various alternative conditions:

a) with current Delta facilities and proposed
future exports - 6o

t) with a Peripheral Canal • 13^

e) with the upper portion of the Perlpher»l
Canal and an enlarged Clifton Por-baV - 80

d) with the upper portion of the Peripheral
Canal, an open Middle, and the lower portion
of the Peripheral Canal - 90

Our staff haa neyer evaluated the Mew Hope Cross Channel
without anv facilities in the south Delta, as we under-
stand DWR does not consider It to be a viable altcmatlve-
Ue would probably conclude, however, that It would have

an iapact tiailar to coabinlng the New Hope Channel with
enlarging Clifton Court Forebay (i.a. a level of about
80)-

(?) With present knowledge, do you believe that the pnvo*e<)
Four Agency Fish Agreement adequately protects fish and
wildlife resources In the Delta**

(2) What arc the necessary character latlcs of a satis-
factory riah screen?

For the kinds and sUei of fish which will be present
at the Perlpneral Canal int«ke, essential conditions
lor Biological purposes are:

a) an even approach velocity between 0.2 and
0.6 fps, depending on the tlse flsn have
to swla In front of the screen

b) holes small enough ttiat the flah can't pass
through (probably holes V3? in dlsveter)

c) a facility detlgned so natural bypass flows
ellslnate the need to handle I Ish

d) minimizing habitat 'or predators In the en-
tire Intake system.

From the engineering standpoint, the challenge is to
deal^n a screen which has these characteristics and
can be constructed and operated efficiently and eco-
nomically. A major consideration is keeping the screen
clean

(3) D" you believe that a proper fish screen can be developed
In time for placement on the intAke to the Peripheral
Canal?

Yes, I do. The development program has already provldeo
m ich of the essential basic information. The remalntne.
basic Information will be gathered during the next two
years. An Important reason for extending the develop-
ment program through the full time available Ls to find
a solution as close to optlmjm as possible, both in terms
cf efficiency and economics. Ue believe this la the most
prudent approach considering both the ootentlal environ-
mental corseq.ences and the costs invclved.

You should be aware of the fact that several years
ago the directors of the four agencies Involved con-
cluded that it would not be feasible to screen striped
bass eggs and larvae. Instead we are committed to the
principle of curtailing diversions Into the canal to
the extent necessary to protect striped bass. Our
Department believes that this should Involve diverting
not more than 1^ of the flow In the Sacrawnto River
during about 25 days each spring. We understand from
IWt and USER that such a curtailment will have only a
amall l^act on operations, so we are confident that
adequate protection can be provided this way.

Based on present knowledge, the current draft agreement
provides adequate but not optisHim protection. I believe
the goals and operating principles are sound and equit-
able for all interests concerned. The standards in the
present draft include certain compromiaea. which we
identified during the State Water Resources Control
Board's recent Delta hearings. In the Interim before
racllltlea are constructed In the Delta and Sulsun
Harsh, we do not believe It is possible to achieve
the goals of the agreement without totally disrupting
CVP and SWp operations Accordingly, certain com-
promises seem Inevitable and reasonable The degree
of co^romlse Is still under discussion The per-
manent standards provide for deflclences In the
striped bass spawning standard equal to deficiencies
in firm supplies taken by export water users The
concept seems equitable tut we will have to review
Ita consequences in light of this vear's extraordinarily
poor striped bass survival

You should be aware of two unco^leted portions of the
agreement Conalderable uncertainty exists as to the
value of uncontrolled outflows We need to protect
some of the existing uncontrolled flows until their
value In meeting the goals of the agreement is as-
certained Also Peripheral Canal operating criteria
must be incorporated In the agreement The agreement
provides that this be done no later than coivl^^ls*^
of an EIFAIS. but we expect to do it sooner.

(3) If flat) that spawned In the Sacramento watershed
return to a Peripheral Canal outlet structure,
how will they be returned to the Sacraaiento water-
shed^

We believe thla Is a potential problem primarily for
fall rxin salmon. The optlKim solution is to svold
the problem For outlets north of the San Joaquin
River, this can be done easily by closing the out-
lets and meeting agricultural needs by flows through
the Delta Cross Channel Our first prlorlt> for south
Delta outlets Is to close them In September. October
and November and meet agricultural needs by relessea
from New Helones Our second priority would be meeting
agricultural needs in those months by releases from the
Delta Mendota Canal If neither of these solutions csn
be achieved, we would trap fish at the outlets and haul
them to the Sacramento River This is an lasue which
must be resolved during negotlstlons over Peripheral
Canal operating criteria

Pete Chadwlck will reprcaent the Departm
answer any question* you iwy have

•nt at your hearing and will

Director

A-71

Antioch-212



PRINCIPAL OBJECTIONS TO SB 346

AND DWR RESPONSES^
Some interests have raised objections to SB 346. Most of these are from a special interest point of view. For

example, some Delta interests oppose SB 346 because they believe it does not give enough protection to the

Delta-Bay estuary, while some export water users oppose the bill because they believe it gives too much
protection to the estuary! The Department believes that when the viewpoints of all the diverse interests are

considered, SB 346 represents a fair compromise that will meet the reasonable requirements of the interests

involved. With this in mind, the following responses to the most frequent objections voiced are included:

Objection

There are too many restrictions in SB 346 and the Peripheral Canal will never get built.

Response. Opponents that use this argument apparently assume that the Peripheral Canal could be more
quickly constructed in the absence of a political consensus that would be derived from the enactment of SB
346. In this they are making a judgment which is not well supported in the history of events on the Peripheral

Canal. The Peripheral Canal has been proposed under two prior governors and three prior Directors of Water
Resources. None of these directors were able to construct this facility, mainly because of the great difficulty

in resolving the conflicting interests among export water users. Delta water users, environmentalists, federal

governmental agencies, Suisun Marsh interests, and San Francisco Bay protectionists. Based on past experi-

ence it would seem that some programs and procedures must be worked out which enjoy broad support among
these interests and which provide for federal participation in the Peripheral Canal and federal agreement to

share in the protection of the Delta-Bay estuary.

Through negotiations and hearings on SB 346, there has been achieved, for the first time, a considerable
amount of consensus among the concerned interests that the Peripheral Canal is the best Delta water transfer

facility and on the provisions necessary to assure the Bay-Delta estuary adequate protection. On their recent

trip, Vice-President Mondale and Secretary of the Interior Andrus, according to news reports, assured the

Governor that the Carter Administration would work with California in reaching agreement on a plan whereby
the CVP would share in the protection of water quality and fish and wildlife in the Delta-Bay estuary and needed
water facilities. Federal and State officials are in the process of negotiating resolution of these matters.

Objection

SB 346 does not guarantee that the water storage components, i.e., Glenn Reservoir, Los Vaqueros Reservoir.

Los Banos Reservoir, or Colusa Reservoir would be built, and therefore the State Water Project will not be able

to fulfill the project yield of 5.22 cubic kilometres (4.23 million acre-feet) as originally planned and provided
for in the contracts with 31 contracting agencies.

Response. The SWP was never planned to produce 5.22 cubic kilometres (4.23 million acre-feet) in 1977.

The full project yield was originally estimated to be needed and supplied in 1990. However, as a result of

reductions in contractural requests for water, particularly from the Metropolitan Water District of Southern
California, the full yield of 5.22 cubic kilometres (4.23 million acre-feet) is now not expected to be required until

sometime after the year 2010. The present project yield, together with that contemplated from SB 346 facilities,

will provide sufficient yield to meet the projected demands through the year 2000. In fact, SB 346 provides the
first plan the State has had for providing additional storage capacity and project yield since 1972, when the
Wild and Scenic Rivers Act prohibited construction on the Eel River project. The requirement for documenting
the full feasibility of these storage facilities is something that would have to be done anyway, irrespective of

provisions in SB 346.

Objection

SB 346 will not provide a supplemental supply for expanding irrigated agriculture in the San Joaquin Valley
and will result in further lowering of the San Joaquin Valley ground water levels.

Response. SB 346 is designed to fulfill existing and contemplated agricultural contracts of the SWP and
CVP in the San Joaquin Valley. For the most part these will not result in increased irrigated acreages in the
export service areas.

' The lorm ot the bill considered assumes the September B. 1977, version with refinements adopted by the Joint Conference Committee m Januarv 1978
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Current SWP contract deliveries for agriculture are approximately at the contract linnit for entitlement water;

however, approximately one-half of these deliveries are currently delivered under firm entitlement provisions

and one-half are delivered as surplus water. By 1990 the entire SWP agricultural contract amounts will be
delivered as firm entitlements. In the case of the CVP, increased demands are primarily to reduce existing

ground water overdraft by approximately one-third as a result of the Mid-Valley project.

SB 346 would direct the DWR, in cooperation with other agencies, to undertake a comprehensive study of

the ground water overdraft problem and proposed solutions. The results of this study would have to be
submitted to the Legislature by December 31, 1981. With this approach the State and Federal Governments can

proceed with the plan in SB 346 for fulfilling existing commitments and reducing ground water overdrafts, while

protecting the Delta: and at the same time, develop a further program for dealing with the additional part of

the overdraft problem. If the new study shows it to be feasible, plans for reducing the remaining ground water

overdraft could be implemented either concurrently or later.

Objection

The estimated goal in SB 346 for reducing water demand by 860 cubic hectometres (700,000 acre-feet) per

year by water conservation and waste water reclamation by the year 2000 is too high (or to low). At present

there is no way to determine how much water might be saved due to water conservation and waste water
reclamation.

Response. The Department of Water Resources, in Bulletin No. 198, has estimated that there is a potential

for an annual savings by the year 2000 of about 1040 to 1730 cubic hectometres (840,000 to 1,400,000 acre-feet)

from water conservation in three coastal areas served by the SWP from Delta exports. On October 13, 1977,

the Governor created the Office of Water Recycling with the objective of reclaiming an additional 490 cubic

hectometres (400,000 acre-feet) of waste water annually by 1982 and 990 cubic hectometres (800,000 acre-feet)

by 2000. It IS, therefore, our judgment that a goal of 860 cubic hectometers (700,000 acre-feet) per year of

combined savings from municipal and industrial water conservation and waste water reclamation by the year

2000 is conservative.

Objection

SB 346 provides too much protection and enhancement for the Delta-Bay estuary at the expense of the export

water users

Response. From its inception, the SWP was formulated on the premise that protection of the areas of

origin, including the Delta, was a responsibility and obligation to be borne by the project and paid for by the

water users. By isolating the water transfer flows for SWP and CVP export, and providing the other guarantees

in the bill, historic and further degradation of the Delta-Bay fishery resources would be eliminated and fishery

resources would be restored to long-term historic levels. SB 346 specifically makes the realization of the

potential for enhancement (increasing fishery resources above historic levels) consistent with meeting con-

tracts for water delivery and other purposes of the project. Further, water quality control plans and water right

permits are required to include dry year relaxations to reduce the amount of water required to protect the Delta

and minimize impact on project yield.

Objection

SB 346 provides too little protection for the Delta-Bay estuary. In times of water shortages, political and

economic pressure will be so great that too much water will be shipped south at the expense of the Delta-Bay

environment.

Response. SB 346 provides a number of institutional and statutory measures and physical facilities which

taken collectively provide reasonable guarantees that the Delta-Bay-Marsh environments will be protected from

the threat of diverting excessive amounts of water from the Delta.

(1) Section 11460 clarifies existing California law for protection of the areas of origin and the Delta and

Suisun Marsh.

(2) Section 1 1257 conditions construction of the Peripheral Canal and Mid-Valley Canal on federal legislation

and agreements to provide for:

(a) coordinated operation of SWP and CVP to meet identical water quality standards for the Delta.

Suisun Marsh, and San Francisco Bay:

(b) a state-federal operation of the CVP and SWP so as to restore and maintain fish and wildlife
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populations to average historical levels.

Provisions for restoring and maintaining fish and wildlife resources are to include limitations on

exports and diversions to storage of unregulated fresh water flows (flushing flows) to San Francisco

Bay;

(c) execution of federal and state contracts for water quality and water supply with at least a majority

of eight local Delta and Suisun Marsh agencies covering at least two-thirds of the Delta and the

Marsh;

(d) adoption of a federal area of origin law similar to existing California law.

Placing these requirements in federal statutes and regulations as well as State law eliminates the

possibility of changes in law by a Southern California dominated State Legislature because Southern

California lawmakers do not dominate the U.S. Congress.

(3) Delta protection facilities include:

(a) facilities to improve water circulation and water quality in the south Delta;

(b) facilities for moving the Contra Costa Canal intake to Clifton Court Forebay to provide eastern

Contra Costa County with improved water quality, identical to that exported to the San Joaquin

Valley and Southern California;

(c) overland water facilities to supply water of improved quality to agricultural areas in the western

Delta;

(d) facilities in the Suisun Marsh to improve water quality for Marsh management;
(e) an isolated Delta water transfer facility (Peripheral Canal) which would reduce the impact of direct

export diversions on Delta fish and fish foods organisms and correct virtually all reverse flow

problems.The Department of Fish and Game and several environmental groups testified that with

the strong statutory and institutional provisions, this was the best water transfer facility for restoring

and maintaining the Delta-Bay fishery resources, while meeting the export requirements of the State

and federal projects. Section 11256 of the bill provides for staged construction of the Peripheral

Canal to allow for testing of the fish screen and other operational aspects to assure that the facilities

will adequately protect fish before completing the full canal.

In the Department's judgment, all of these legislative, institutional, and physical facilitites, when taken

collectively, provide adequate guarantees for protection of the Delta-Bay estuary.
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APPENDIX B

COMPARISON AND SELECTION OF ALTERNATIVES

Public hearings conducted on the 1974 Draft EIR

for the Peripheral Canal produced a long list of sug-

gested alternatives. During the subsequent studies

leading to Bulletin 76, other alternatives were added
to the list. Not all were alternatives in the sense of

performing the same functions as a Delta transfer

facility (some were outside the Delta). However,
many could contribute to an overall solution.

The suggested alternatives were divided into five

categories: (1) actions to reduce Delta export; (2)

institutional, legal, and physical measures to provide
Delta protection; (3) construction of Delta transfer

facilities; (4) provisions for additional facilities south
of the Delta; and (5) development of additional sup-

plies north of the Delta. Table B-1. "Alternative Com-
ponents", lists all the alternatives that were consid-

ered. Alternatives that were included as a part of the

selected plan are noted. These are described in

Chapter V of the bulletin. Alternatives that were ei-

ther not included in the selected plan or those that

are considered part of other programs are discussed

at the end of this appendix.

The following section describes the process that

was used to compare and evaluate the many alterna-

tives listed in Table B-1 and to select the best of these

alternatives for further consideration as components
in formulating alternative plans.

Objectives

Objectives, established during review, provided

the basis for evaluating the alternatives and develop-

ing the selected program. These objectives, which
are discussed in detail in Chapter V. reflect relevant

directives and constraints from legislation, con-

straints from administrative decisions, presently con-

tracted and currently projected maximum and
minimum export requirements, conditions in the Del-

ta, and comments received at public hearings. The
basic goal was to find the best way to protect the

Delta environment while pumping water from the

Delta for the SWP and CVP.

Initial Screening and Evaluation of

Alternatives and Plan Components
In November 1975, the Department held a public

hearing on the scope and purpose of the reexamina-

tion on the need and timing for a Delta water transfer

facility and presented a list of the alternatives to be
considered. The list included alternatives reducing

export demands, increasing efficiency of Delta water

transfer, and augmenting available supplies. The list

included most of those listed in Table B-1. Subse-
quent to the public hearing, initial screening and
evaluation was undertaken to reduce the number of

alternatives and components listed to the most via-

ble. General summaries describing each component
and Its effects were prepared. These were based on
a review of previous studies as well as on preliminary

analysis of new proposals. The summaries, including

physical configurations, were examined by a commit-
tee of engineers and biologists from DWR. DFG. and
USBR. The general principles used for this initial

screening and evaluation were: (1) elimination or

deferment and (2) consolidation.

Elimination or Deferment

The following specific factors were considered in

eliminating or deferring components from further

consideration in this reevaluation.

Adverse Impact. Physical alternatives and com-
ponents were eliminated or deferred if they obvious-

ly had unacceptable adverse impacts on fish, wildlife,

recreation, water quality, or other environmental
concerns. Components were also eliminated if they

were not economically feasible, adversely affected

water supply, or unduly contributed to the energy
shortage. An impact was considered unacceptable if

it was beyond reasonable mitigation.

Technological Feasibility. Physical alternatives

and components were eliminated or deferred if the

required technology had not sufficiently advanced to

assure the viability of the proposals in the near fu-

ture. Certain proposals with potential for meeting the

growth in water needs beyond the time limits of this

study (year 2000) were recommended for continued

investigation.

Legal, Institutional, and Political Constraints.

Alternatives and components were eliminated if they

involved legal, institutional, or political constraints

that either limit or prevent their effectiveness, and if

there were no reasonable assurances that the con-

straints could be modified in the near future. An ex-

ception is the "No Project" alternative which would
involve abandonment of water export, limit to

present level of export, or limit to present capability

of export. This alternative, which would constitute

breach of contract by the SWP, is nevertheless re-

quired to be studied m response to CEQA and. there-

fore, was considered.
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TABLE B-1

ALTERNATIVE COMPONENTS

1 . Reduction of Delta Export
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TABLE B-2

SUMMARY OF ALTERNATIVES AND PLAN COMPONENTS
ELIMINATED OR DEFERRED DURING INITIAL SCREENING

NAME OF AL TERNA TIVE

on
PLAN COMPONENT

BASIS FOR DECISION
ADVERSE IMPACT

REDUCTION OF DELTA EXPORT
Desalting Sea Water
Desalting geothermal brines

Amend water service contracts

Curtail water to new lands

Reduced Central Arizona Proiect

Icebergs

DELTA PROTECTION
Fish hatcheries

DELTA WATER TRANSFER
ALTERNATIVES

Existing channel conveyance

Union Island Forebay

Enlarge South Delta channels

Enlarge North Delta channels

Modified channel conveyance

Cross Delta Transfer Plan

Isolated channel conveyance

Central Delta Canal

Montezuma Hills Resv & Canal (Resv only)

Modified and isolated channel conveyance

Modified Folsom-South Canal

Western Delta Diversion

Physical barriers

Chipps Island Barrier

Dillon Point Barrier

Point San Pablo Barrier

Submerged Barrier. Carqumez Strait

e
o
c
o o

c
UJ

a
Q.

CO

!2 c

FACILITIES SOUTH OF THE DELTA
Sunflower Reservoir

Raymond Ground Water Basin

ADDITIONAL SUPPLY NORTH OF
THE DELTA

Revise operation of SWP and CVP reservoirs

Weather modification

Long-range weather forecasting

Purchase dry year supplies

Purchase interim water supplies from CVP
Sacran^nto Valley tributary storage

Millville Reservoir

Wing Reservoir

Schoenfield Reservoir

Gallatin Reservoir

Newville Reservoir

Rancheria Reservoir

Nashville Reservoir

Sacramento Valley offstream storage

Tuscan Buttes Reservoir

Enlarged Lake Berryessa

Importation from north coast rivers

English Ridge Reservoir

a>

e
c
o

i?
lU z.

IsOO

>
p
o
c

OTHER REASONS

2-5
« r;
C jz— O

Ol-D
ID C "X. o

oa
o

o

'I

' See di$cuss»on %\ efx) of th'S Appe^du
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Consolida tion

The following specific factors were considered in

reducing the number of proposals by consolidation.

Better Similar Proposals. If alternatives or

components involved the same concept and resulted

in essentially the same impacts and accomplish-

ments, the one judged most advantageous was se-

lected.

Part ofAnother Proposal. Physical alternatives

or components that could be a part of another pro-

posal being considered were eliminated from sepa-

rate evaluations, but were retained for evaluation of

staged implementation or inclusion in a more com-
prehensive proposal.

Results of Initial Screening

Many of the alternatives and plan components
were evaluated and discussed in the Department's

report "Phase II—Alternative Courses of Action to

provide Delta protection and adequate water sup-

plies for California", dated March 1975. Initial screen-

ing of additional alternatives and components
continued after publication of the Phase II report.

Table B-2 lists the alternatives and plan components
eliminated or deferred as a result of the entire initial

screening process. In a few cases, alternatives origi-

nally screened out were reconsidered.

Secondary Evaluation

Following the initial screening there still remained

many alternative Delta water transfer facilities and
plan components to be further evaluated. During

Phase II, the Department's Delta Alternative Review
staff determined that no single action would protect

and enhance the Delta and meet the increasing ex-

port requirements. Actions and facilities to the north

and south of the Delta, as well as improvements in

the Delta, are required. Delta protection components
in Table B-1 were not evaluated as alternatives be-

cause they would be common to any plan.

Evaluation of Components

The remaining alternatives and plan components
were divided into four broad groups; (1) Delta water

TABLE B-3

PLAN COMPONENTS TO BE RATED

NORTH OF DELTA COMPONENTS

Surface Reservoirs

Cottonwood Creek Project

Glenn Reservoir — River Diversion

Enlarged Shasta Reservoir

Dos Rios Reservoir

Marysville Reservoir

Ground Water Basins

Stony Creek Fan

Thermal ito

DELTA COMPONENTS

Peripheral Canal

East Delta Canal

East Central Delta Canal

Isleton Cross Channel

South Stub Canal

North Stub Canal

Matheno Landing Cross Channel — South Stub Canal

Mathena Landing Isolated Canal

Enlarged Clifton Court Forebay

Isleton Cross Channel — South Stub Canal

Isleton Cross Channel — Enlarged Forebay

Waterv^oy Control Plan

Central Delta Plan

DELTA COMPONENTS (Continued)

Combination Waterway Control-Central Delta Plan

West Delta Canal

Montezuma Hills Canal

SOUTH OF DELTA COMPONENTS

Offstream Surface Storage

Los Vaqueros Reservoir - Los Bonos Grandes Comb.

Los Vaqueros Reservoir

Los Bonos Grandes Reservoir

Southern California Groundwater Basins

San Fernando Valley

Chino

Southern Mojove

San Joaquin Valley Groundwater Basins

Kern River Fan

White Wolf

South San Francisco Bay Groundwater Basin

WATER MANAGEMENT COMPONENTS

Waste water Reclamation

South Bay Area

Central Coastal Area

Southern California

Water Conservation

I
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supply components (north of Delta); (2) Delta com-
ponents: (3) South-of-Delta components; and (4)

Water management components. Table B-3 lists the

alternatives and plan components that remained to

be evaluated.

To select the best from this large number of re-

maining components, it was necessary to consider

and evaluate all the significant environmental, eco-
nomic, resource, socio-cultural. financial, legal, politi-

cal, institutional, technological and performance
requirements, impacts, and constraints of each alter-

native component and composite plans made up of

various components. To accomplish this in a timely

manner, the Department contracted with Socio-Eco-

nomic Systems. Inc. (SES). which has a specific

method and computer program for making this type

of evaluation. The SES method involves group par-

ticipation in the establishment of criteria for the

evaluation and comparison of alternatives. Table B-4

lists and defines the evaluation criteria used.

An essential feature of the SES evaluation system
is the quantification of the rating of criteria used in

the process. The system is based on a criteria rating

scale of +100 (best case) to — 100 (worst case) . The
rating system also accounts for the fact that each
criteria ("Category". "Subcategory", "Criterion",

and "Subcriterion") is not necessarily of equal im-

portance. In recognition of this, each "Category" and
"Subcategory" was independently weighted as to its

relative importance by a steering committee of DWR
top management personnel. The assigned weighting

factors for each "Category" and "Subcategory"
were not known to the rating staff at the time individ-

ual ratings for each component were determined.
Weighting factors for each "Criterion" and "Subcrit-

erion" were assigned by the staff during the rating

process. Table B-4 also lists the assigned weighting

factors.

In summary, the process involved rating the 36 indi-

vidual components or alternatives against the evalua-

tion criteria by appropriate technical specialists from
DWR and DFG in consultation with their counter-

parts within USBR. The SES proprietary computer
program was used to process the large volume of

rating data submitted and to apply the weighting

factors and compute overall ratings for each compo-
nent. The computer printouts generated were then

used by the DWR staff to screen the remaining alter-

native Delta transfer facilities and other plan compo-
nents and to aid in formulation of alternative plans.

Table B-5 is the summary of the alternative compo-
nent ratings.

Formulation and Evaluation ofAlternative Plans

In addition to the management and functional ob-

jectives described at the beginning of Chapter V.

planning precepts (constraints) were adopted to

provide for guidance in combining alternative com-
ponents into plans for evaluation and rating (see Ta-

ble B-6) . Nine alternative plans were then formulated

using the best of the components in various combi-
nations. These plans generally included one of sev-

eral alternative Delta transfer facilities, other Delta

components, south-of-Delta components, supply

components north of the Delta, water conveyance
facilities, institutional requirements, and related ac-

tions as summarized m Table B-7. In addition, the "No
Project" alternative (Plan 1 ) was evaluated. The "No
Project" alternative assumes no further construction

of SWP or CVP facilities by DWR or USBR to year

2000 except for those facilities now under construc-

tion. For the purpose of this study, the "No Project"

alternative plan consisted of the existing and under-

construction facilities of the SWP and CVP that sup-

ply water to, or transport water from, the Delta. The
existing facilities of the SWP and CVP are listed and
discussed in Chapter IV.

The present method of water transfer in the Delta

would be continued. The SWP and CVP water sys-

tems would be operated up to their full capability to

supply water to areas that receive a portion of their

water supplies from the Delta, while meeting applica-

ble water quality criteria in the Delta. It was further

assumed that each project would make use of the

other project's surplus supplies or transportation

capacity when they could be made available, assum-
ing purchase or exchange to balance respective sur-

pluses and shortages.

Evaluation of Plans. The alternative plans were
rated by the same technical specialists against the

same criteria used to rate the individual components.
The poorer plans—Plans 5. 6. 7. and 10—were easily

identified by inspection of the unweighted ratings,

making it necessary to process only six of these

plans, including the "No Project" alternative, by the

SES computer system.

In addition to receiving poor ratings. Plans 5. 6. and
7 were eliminated because they included a Delta

transfer facility composed, in part, of the Mathena
Landing Cross Channel. Subsurface exploration re-

vealed that the foundation conditions for the intake

and fish screen structure were poor, and a study of

tidal flows showed the hydraulic conditions were not

suitable for an efficient fish screen. Plan 10 was elimi-

nated from further consideration because it included

the proposed Dos Rios Reservoir on the Eel River, a

designated wild and scenic river, and because no
provision for water conservation and waste water
reclamation was included in the plan.

Table B-8 summarizes the findings of the alterna-

tive plan rating process Socio-Economic Systems.

Inc. submitted their report ("Delta Alternatives

Study Final Report") on the evaluation and rating of

alternative components and plans in February 1977.

B-7
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TABLE B.4. PLAN COMPONENT EVALUATION CRITERIA

CATEGORY: SYSTEM EFFECTIVENESS 175%)
DEFINITION The degree to wh.ch the
p'oposol I % implemenloble, flexible wi ih

t.me. ond 'el. able.

SUBCATEGORY IMPLEmCNTaBILITY (IOO*;)

DEFINITION The degree to which the

p'opoial con be iin piemen led, considering
public acceptance, mslt tulionol conslroints
ondfinonciol implrcotions .

CRITERION PUBLIC ACCEPTANCE (100%)
DEFINITION The degree to «h.ch the

proposal IS acceptable to those with permit
power, elected oHiciols. water users, DWR,
USBR. OFG, citiien ond environmental
groups.

SUBCRITERION PUBLIC ENTITIES (100%)
DEFINITION The degree to which the
proposol IS occeptoble to those Public
Agencies wi rh permit power, woter users,

DWR, USBR. DFG, and elected officials,

legislative and eiecutive, of various
jurisdictions.

SUBCRITERION CiTlZENRY AND ENVIR-
ONMENTAL GROUPS (100%)
DEFINITION: The degree to which the

proposal IS occeptoble to environmental
groups and the citnen oi large.

CRITERION FINANCIAL IMPLEMENTABIL-
ITY (100%)

DEFINITION The degree to which the
hnonciol requirements of the proposal vofy
from those of the initially proposed

The esse with which the finonciol require-

ments of the proposal con be met,

CRITERION; LEGAL-INSTITUTIONAL (100%)
DEFINITION: The degree to which the

proposol 1^ possible within the constraints
of existing federol and stole low, authoriza-
tion, controefs and ogreements.

SUBCATEGORY FLEXIBILITY WITH TIME (70%)
DEFINITION: The degree to wh.ch the

proposal con respond lo chonge in technol-
ogy, new stondords ond chongmg needs.

CRITERION: NEW TECHNOLOGY (100%)
DEFINITION The degree to which the

proposal or its individual components con
incorporole expected odvonces in technology .

CRITERION NEW STANDARDS (97%)
DEFINITION: The degree to wh.ch the

proposed protect con lespond to foreseeoble
new environmental quality stondords (wotei
quality, oir quolily. conservol.on, etc.).

CRITERION CHANGING NEEDS (100%)
DEFINITION The degree to which the

proposed protect con respond lo chonging
population, industrial, and ogri culture I

distribution.

SUBCATEGORY RELIABILITY (90%)
DEFINITION The degree to which the
proposol con operote reliobly, when con-

sidering Its vulnerobi li ty to naturol disasters
or sobo'oge and capability to mitigate
fo.lures.

CATEGORY: ADEQUACY OF SUPPLY i75%l
DEFINITION The degree lo which the
proposol will satisfy the quontily ond
quolily requirements of the Delto ond the
Service Area.

SUBCATEGORY DELTA (100%)
DEFINITION The degree lo which
proposal will satisfy the quantity ond quo
requirements of the Delta.

CRITERION: WATER QUALITY (100%)
DEFINITION: The degree to which
proposal will satisfy water quality requi
ments If! the Delia.

CRITERION WATER QUANTITY (100%)
DEFINITION The degree to which
proposol satiilies Dello Woter quonlil
requirements (water levels).

SUBCATEGORY SERVICE AREAS (97%)
DEFINITION The degree to which
P'opokol will lotfsfy both water quoltty i

quontily requirements in ih* Strvic* Ai

CRITERION WATERQUALITY (100%)
DEFINITION The degree to which
proposal Hill solis'y woter quolily requt

CATEGORY: ADEQUACY OF SUPPLY (75%)
(continued)

CRITERION WATER QUANTITY (100%)
DEFINITION The degree to wh»ch the
proposol will solisfy the water quonli ty

•equrrements in thr Service Area.

CATEGORY: PHYSICAL ENVIRONMENT (100%)
DEFINITION The deg.ee to wh.ch the pro-
posed p'oiecl oMects the physical environ-
ment including bioto ond londforms,

SUBCATEGORY BIOTA (100%)
DEFINITION The degree to which the pro-
posal affects the biota of the physicol
environment.including terrestrial and oquottc
ecosystems, and areas of special biological
significance.

CRITERION TERRESTRIAL ECOSYSTEMS (100%)
DEFINITION; The degree to which the
proposal affects lerrestnol ecosystems, in-
cluding floro ond founo, with respect to

Species diversity, productivity, h obi lots,
populotions ond trophic levels.

CRITERION AQUATIC ECOSYSTEMS (100%)
DEFINITION The degree to which the

proposal affects oquotic ecosystems, in-

cluding floro and founo, with respect to

species diversity, productivity, hobitols,

populolions, ond trophic levels.

CRITERION: SUISUN MARCH ECOLOGY (100%)
DEFINITION The degree to which the
proposal provides woter of sufdcieni
quality lo momtain fish and wildlife
resources of the marsh.

SUBCATEGORY LANOFORM ALTERATION (50%)
DEFINITION The degree to which the
proposol would result in chonges m the

topography of immediate ond adjacent oreos.

CRITERION: DRAINAGE AND FLOODING (100%)
DEFINITION The degree to which the
proposal modifies existing droinoge polterns
(including flooding and sillotion) ,n the
affected areos.

CRITERION STABILITY AND EROSION (100%)
DEFINITION: The degree to which the

proposal changes I ond forms which olfect
stobility ond erosion of existing londs ond
(eotures.

CATEGORY: SOCIO-CULTURAL FACTORS (55%)
DEFINITION The degree lo wh.ch the

SUBCATEGORY: LAND USE AND DEMOGRAPHY (100%)
DEFINITION The degree to which the

proposal affects lond use, popu lotion

patterns, and socio I inler-relationships in

theoffected oreos.

CRITERION. COMPATIBILITY WITH
PLANNED USE (100%)

DEFINITION The degree to which the

proposal IS compatible with planned lond
use in the local area as specified in the
Generol Plan, m its absence by current
zoning polterns, or in their obsence, by
existing lond use.

CRITERION COMPATIBILITY WITH RE-
LATED PLANS (lOOH)

DEFINITION The degree to which the

proposal IS compatible with plons of federal,
stole ond locol agencies (other ihon land
use), e.g. water bosin studies, regional oir

quality plons, transportation, energy con-
servolion, etc.

CRITERION DEMOGRAPHY (100%)
DEFINITION The degree lo which ih*
proposol offecli population polterns in ihe
oMected oreos in farms of pro|ecl-eauied
population disploc*m«nl and relocotion,

SUBCATEGORY AMENITIES ( 15%)
DEFINITION The degree to which lh«
proposal affects focil.liei ol Cultural ond

CRITERION ARCHAEOLOGICAL, PALEON.
TOLOGICAL AND HISTORICAL SITES (100*

DEFINITION The degree lo which the
proposal affects local sites of orchaeologi-
col, or paleonlologicol, ond historical

NOTE: NUMBERS IN PARENTHESIS (100%) ARE WEIGHTING FACTORS.

CATEGORY: SOCIO-CULTORAL FACTORS (55%)
(continued)

CRITERION RECREATIONAL ACTIVITIES (100%)
DEFINITION: The degree to which the
proposal offecis the ovoilobility and
quolily of recreotionol opportunities, i.e.

hunting, fishing and booting, etc.

SUBCATEGORY: AESTHETICS (55%)
DEFINITION- The degree to which ifie

appearance of the proposal tends to disrupt
or enhonce the oesthelic impression of the
landscape (including woierwoyil.

CATEGORY: ECONOMIC FACTORS (30%)
DEFINITION The degree to which the
proposol couses economic chonges in the
affected oreo, in terms of public revenue
and costs, employment ond business effects,
including ognculture ond the cost burden
imposed by the prefect.

SUBCATEGORY PUBLIC FISCAL EFFECTS (55%)
DEFINITION The degree to which the
operotion ol the completed proposol couses
changes in public revenues ond costs, by
virtue of changes in ton revenues and
municipol service costs.

SUBCATEGORY: EMPLOYMENT AND BUSI-
NESS EFFECTS (90%)

DEFINITION The degree to which the
operotion of the completed proposol creates
or removes |ob ond business revenues in

the oHected oreos.

SUBCATEGORY: AVERAGE ANNUAL
EQUIVALENT COST (100%)

DEFINITION The degree to which the

finoncing and operation ol the proposal will

be o cost lo the woter user, os reflected by
on amount equal lo the annuo I payment
necessory lo omoriiie fociliiies' capitol
costs over 50 years ol 6%, plus estimated
annuo! O&M cost of the facilil.es.

CATEGORY: CONSTRUCTION FACTORS (I0%)
DEFINITION: The degree to which con-
struction activities affect local economy
ond transportation networks.

SUBCATEGORY TRANSPORTATION (60%)
DEFINITION. The degree to which the con-
struction oci.vities ossocioled with the
proposol of feci ground ond woter-borne
traflic.

SUBCATEGORY ECONOMIC EFFECTS (100%)
DEFINITION: The degree to which the con-
stfuction octivilies affect the level of em-
ployment, business, ond net public revenues.

CRITERION PUBLIC FISCAL E FFECTS ( 100%)
DEFINITION The degree to «h,ch the di-

CRITERION EMPLOYMENT AND BUSINESS (100%)
DEFINITION The degree lo which the con-
struction of the lociliiy affects the level of
employment ond business m the local oreo.

SUBCATEGORY: LOCAL PUBLIC SERVICE
SYSTEMS (80%)

DEFINITION: The degree to which the
proposol, during construction, will incieose
or decrease the actual burden of providing

CATEGORY: RESOURCE SUPPLY AND DEMAND (60%)
DEFINITION The degree to wh,ch the

proposol oMecIs the ovoilobilily o' energy,

water, forest, ogri cultural, or mineral re-

sources in on olfected area.

SUBCATEGORY NET ENERGY USE (100%)

DEFINITION The degree to wh.ch the

proposal IS O net user or net producer ol

energy.

SUBCATEGORY MATERIALS (50%)
DEFINITION The degree to wh.ch the

proposal offecis present ovoilobility and
poss.bte future scorcity of resources (lond,

construction moteriolsK
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TABLE B-7

COMPONENTS COMPRISING THE ALTERNATIVE PLANS

COMPONENT
z
<

z
<

z
<

z z
<

z
<

EXISTING FACILITIES
SWP 8, CVP Facilities

New Melones Reservoir (under construction)

Auburn Reservoir (under construction)

DELTA WATER TRANSFER ALTERNATIVES

Periphero I Cono I

North Stub Canal — South Stub Conol

North Stub Canal — South Stub Conol 'Future Connection

Motheno Landing Isolated Canal

Motheno Landing Cross-Channel — South Stub Conol

Motheno Landing Cross-Chonnel — South Stub Conol/ Future Connection

North Stub Conol — Enlarged Clifton Court Foreboy

North Stub Canol — Enlarged CCF/Future Connection

OTHER DELTA COMPONENTS
Environmental Monitoring

Four — Agency F&W Agreement (limits on Delto Diversions)

SWP -CVP Operotion Agreement

Federal Participation in Delta Protection

Delto Water Agency Controcts

Review and Revision of Delta Woter Quality Stondords

Install Four Pumps in Delta Pumping Plont (SWP'

Completion of Delta Fish Protective Focility (SWP)

South Delta Woter Quality Improvement Facilities

Relocation of Contro Costa Canol Intoke

Suisun Marsh Focilities

Western Delta Overland Water Facilities

SOUTH OF DELTA COMPONENTS
Woter Conservotion

Woste Water Reclomotion

Enlargement of East Branch Colifornio Aqueduct

Mid-Volley Conol

Los Voqueros Reservoir

Storoge in Southern California Ground Water Basins

Storoge in San Jooquin Valley Ground Woter Basins

NORTH OF DELTA COMPONENTS
Morysville Reservoir

Cottonwood Creek Project

Sacramento Valley Ground Water

Glenn Reservoir — River Diversion

Dos Rios Reservoir

RELATED ACTIONS

Improved Delta Levee Maintenance

Fish Screens on In-Delto Diversions

Deepening Boldwin ond Stockton Ship Channels

B-11
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Discussion of Impacts of "No Project"
Alternative

In addition to being evaluated as part of the SES
process, an expanded study of the physical and eco-

nomic impacts of the "No Project" alternative was
made. Physical impacts were evaluated by DWR
staff: and the economic impacts were evaluated by

SES and discussed in their report "Economic Impact

of the 'No-Project' Alternative Delta Alternatives

Study", dated February 1977. The most significant

direct physical impacts of the "No Project" alterna-

tive are the detrimental effects on the Delta fishery

and the shortages in future water supply for the ex-

port water contractors.

The estimated shortages in firm yield available

from the Delta by year 2000, if no new water is devel-

oped, are discussed in Chapter IV. These shortages

would be in addition to the dry year deficiencies in

agricultural supplies provided for in the SWP and
CVP water service contracts. Thus, by the year 2000,

the CVP and SWP agricultural customers would re-

ceive, in a critical dry year, actual water deliveries 50

to 80 percent less than normal year deliveries.

In addition to Delta water quality criteria (that are

established by SWRCB independent of a particular

alternative plan), the basic factors considered essen-

tial for migratory and resident fish of the estuary

include: a long salinity gradient, adequate dissolved

oxygen, adequate food supply, and positive down-
stream flow patterns. The "No Project" alternative

would continue to maintain a long gradual salinity

gradient, would assure good levels of dissolved oxy-

gen in the main channels, but would not improve
dissolved oxygen levels in the deadend sloughs or in

the vicinity of Stockton. Continued diversion from
the southern Delta would magnify the present re-

verse flow patterns (See Figure B-1 ) and continue to

increase the already substantial losses of young
striped bass (and other fish) and their food supply in

project diversions.

There would be no new impact on upstream Sacra-

mento River salmon migrants: but there would be

continued detriments to downstream migrants, since

water exports tend to transport salmon out of their

normal path and to the export pumping plants. Im-

pacts on upstream migrating San Joaquin River

salmon would be detrimental since essentially no San
Joaquin River water finds its way through the Delta

and dissolved oxygen problems near Stockton would
continue. The out-migrant would continue to be
drawn to the pumps and reverse flows in the San
Joaquin River and other Delta channels would in-

crease. There would be a continued large detrimen-

tal impact on resident fish, since a large amount of

water would continue to move through the mam Del-

ta channels and there would be no capability for im-

proving conditions in the deadend sloughs.

In addition;

<^

#.
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TABLE B.9

PROPOSED PROGRAM, DELTA ALTERNATIVES STUDY STATUS
OCTOBER 1976

COMPONENT COMMENTS

DELTA PROTECTION PROGRAM

ENVIRONMENTAL MONITORING

FOUR-AGENCY FISH AND WILDLIFE AGREEMENT

SWP CVP OPERATION AGREEMENT

LIMITS ON DELTA DIVERSIONS

REVIEW AND REVISION OF DELTA WATER
QUALITY STANDARDS

FEDERAL PARTICIPATION IN DELTA PROTECTION

SOUTH DELTA WATER QUALITY IMPROVEMENT
FACILITIES

SUISUN MARSH FACILITIES

FACILITIES SOUTH OF THE DELTA

WATER CONSERVATION

WASTE WATER RECLAMATION

GROUND WATER STORAGE

ENLARGE EAST BRANCH OF CALIFORNIA
AQUEDUCT

LOS VAQUEROS RESERVOIR

MID-VALLEY CANAL

FACILITIES NORTH OF THE DELTA

SACRAMENTO VALLEY GROUND WATER

COTTONWOOD CREEK PROJECT

MARYSVILLE RESERVOIR

GLENN RESERVOIR-RIVER DIVERSION

RELATED FACILITIES AND ACTIONS

RELOCATE CONTRA COSTA CANAL INTAKE

IMPROVE DELTA LEVEE MAINTENANCE

FISH SCREENS ON IN-DELTA DIVERSIONS

DELTA WATER AGENCY CONTRACTS

SELECT ONE OF THREE ALTERNATIVE DELTA WATER
TRANSFER FACILITIES

NEW HOPE CROSS CHANNEL -SOUTH DELTA INTAKE CHANNEL

NEW HOPE CROSS CHANNEL - ENLARGED CLIFTON COURT
FOREBAY

PERIPHERAL CANAL

Monitor water quality and fish and wildlife resources.

iDWR, USBR, DFG, & USFWSl specifying needs and means of

protecting fisfi and wildlife.

Spell out responsibility of ttie two projects in ireeting Delta and

and project needs.

Low in dry years, intermediate in normal years, and high in

wet years.

To assure criteria for protecting the Delta constitutes a reasonable,

beneficial use of water.

Provide for CVP to operate within the same rules for protecting

Delta as SWP and federal participation in Delta Water Facilities

and Suisun Marsh Protection.

To distribute good quality water to areas that now have poor

quality water.

To improve water quality for Marsh management.

Estimated that by year 2000, water conservation of 500 cubic

hectometres (400,000 acre-feet) per year could be achieved.

Estimated that by year 2000, 120 cubic hectometres 1 100,000
acre-feet) per year could be developed.

To provide about 500 cubic hectometres (400,000 acre-feel! per

year of firm project yield.

To provide necessary aqueduct capacity to deliver water for

storage in Chino Ground Water Basin.

To provide 200 cubic hectometres (160,000 acre-feetl per year

of firm yield and other benefits.

USBR Project to deliver water from California Aqueduct to east

side of San Joaquin Valley to reduce existing ground water

overdraft.

To provide approximately 250 cubic hectometres (200,000 acre-feet)

per year of firm yield.

USCE project to provide about 210 cubic hectometres

(170,000 acre-feet) of firm yield for purchase by State.

USCE Project to provide about 200 cubic Hectometres (160,000
acre-feet) of water to offset loss from Ship Channel Projects.

To provide 1.2 cubic kilometres 11 million acre-feetl of additional

firm yield annually.

To improve water quality and insure water supply for Contra Costa
Canal; and to save water otherwise needed for water quality

control at the present canal intake.

To protect Delta agriculture by reducing the threat of flooding

and salt water intrusion from levee failure.

To help protect Delta fisheries by screening some of the 1.9 cubic

kilometre (1 .6 million acre-feet) in-Delta diversions.

To assure Delta Water Agencies of adequate quality water supply
and provide repayment for project benefits.

See Figure B-2

See Figure B-3

See Figure B-4
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Recreation development planned in conjunction

with SWP facilities is an important part of the

project. SES concluded that the "No Project" alter-

native could result in a significant reduction in poten-

tial SWP recreation use by the year 2000 because
existing reservoirs would be drawn down to lower
levels much of the time.

Without further water development the SWP
would not be able to meet contractual water commit-
ments. If the "No Project" alternative is adopted,
litigation against the State by water contractors is

possible.

Some water districts have issued bonds to finance

local distribution facilities under the assumption that

they would be receiving increasing volumes of deliv-

ered SWP and CVP water as contracted. With less

water available from the projects, as would be the

case if the "No Project' alternative were adopted,
less water would be delivered to their customers.
With less water revenue and possible bond defaults,

the adverse publicity could impair future California

State bond issues.

In short, if additional water supplies are not devel-

oped (the "No Project" alternative) for the SWP and
CVP, serious water shortages will develop and the

fiscal repercussions would adversely affect the over-

all economy of the State of California.

Preliminary Proposal, October 1976

After reviewing public reaction to the Phase II re-

port obtained through public workshops held at

Stockton and Los Angeles in April 1976, and the find-

ings of the SES study, the DWR staff prepared a

preliminary draft of a program that set forth a num-
ber of possible actions for meeting study objectives.

This proposal was included in the status report, "Del-

ta Alternatives Study Status—October 1976", which
was widely distributed. The proposed program in-

cluded facilities and actions comprised of compo-
nents and plans previously evaluated and is

summarized in Table B-9.

The proposal recommended that a Delta water
transfer facility be selected from one of three alterna-

tives— (1) the New Hope Cross Channel-Enlarged

Clifton Court Forebay (Figure B-2), (2) the New
Hope Cross Channel-South Delta Intake Channel
(Figure B-3), or (3) the Peripheral Canal (Figure B-

4). During the period of continuing evaluation, the

New Hope Cross Channel evolved as a more viable

north Delta transfer facility than the North Stub Ca-

nal. The South Delta Intake Channel is essentially the

same as the South Stub Canal, but included a new
in-channel fish screen rather than relying on an en-

largement of the existing louver fish screens at the

Delta and Tracy Pumping Plants. Likewise the En-

larged Clifton Court Forebay would also have new
fish screens at the intakes. Both New Hope Cross
Channel plans would use interior Delta channels for

water transfer, while the Peripheral Canal would be
a full isolated Delta water transfer facility as de-

scribed m the August 1974 "Draft Environmental Im-

pact Report—Peripheral Canal Project".

February 1977 Revisions A fter Public Hearings

During October and November 1976, the DWR
staff held a series of public hearings in Stockton,
Bakersfield (two), Sacramento, Los Angeles, Oak-
land, Antioch, and Chico to obtain public comment
on the draft program outlined in the October 1976

status report. Separate meetings were also held with

concerned individuals and organizations to get direct

input.

Based on comments received during the various

hearings and meetings, the Delta alternatives pro-

gram proposed in the October 1976 report, and sum-
marized in Table B-9, was revised in February 1977 as
follows.

1. The Sacramento Valley ground water extraction

program was eliminated from the proposed pro-

gram as an element of water supply.

2. Marysville Reservoir was deleted from the pro-

gram as an offset to increased salinity intrusions

by the Baldwin-Stockton Ship Channel Project.

The Corps of Engineers concluded that this was
not a feasible use of water, and that salinity

might be mitigated by a submerged barrier at

Carquinez Strait.

3. The estimated minimum required Delta outflow
for protecting the Delta fishery was modified to

reflect that proposed in the draft of the Four-

Agency Fish and Wildlife Agreement. This

change resulted in improved protection for fish

and wildlife and increased yield of the Delta

water transfer facilities.

4. Estimated Delta export requirements were
modified to reflect earlier staging of the Mid-

Valley Canal to reduce ground water overdraft

in the San Joaquin Valley. A modification was
also made to reflect the difference between de-

pendable and intermittent water deliveries.

5. Yield of Los Vaqueros Reservoir was revised

downward to reflect a geologic storage limit for

the site.

6. The Delta-Woodbridge Canal was added to ef-

fect more efficient management of water sup-

plies for fish, recreation, and irrigation m the

Folsom-South service area, American and Mo-
kelumne Rivers, and the Delta.

7. Delta levee rehabilitation was removed as a

component of the proposed Delta Alternatives

Program, since it is sufficiently independent of

other actions to be treated separately. Howev-
er, any Delta construction would be made com-
patible with the Nejedly-Mobley Delta Levees
Act (Water Code Sections 12225-12227, and
Section 12987 as amended in 1976), which ap-

,
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Figure B-4. Peripheral Canal Plan.

proved DWR Bulletin No. 192 as a conceptual
Delta levees plan.

8. Water conservation and waste water reclama-
tion in project service areas was combined into

a single goal and increased to 860 cubic hec-
tometres (700.000 acre-feet) per year by year
2000.

At this point, a specific Delta water transfer facility

had not been recommended and the proposal still

included one of three remaining alternatives—the
New Hope Cross Channel with an enlarged Clifton

Court Forebay: the New Hope Cross Channel with a

South Delta Intake Channel; or the Peripheral Canal.
A revised status report, "Delta Alternative Review
Status, Draft—February 1977", including the above
changes in the program, was published and given
wide distribution. Figure B-5 shows the key elements
of the plan described in the February 1977 status

report.

Selection of a Delta Water
Transfer Facility

Following the release of the February 1977 status

report, DWR staff concentrated on further review
and analysis of the three remaining alternative Delta

water transfer facilities. The following discussion ex-

amines each of these alternatives and concludes
with the selection of a staged Peripheral Canal as the
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Delta Water Transfer Facility. The recommendation

was made on May 10, 1977. by a DWR and DFG staff

memorandum to the Directors of Water Resources

and Fish and Game.

Need for a Facility

Delta water transfer facilities are needed to cor-

rect adverse environmental conditions in the Delta

associated with the present method of conveying

water through the Delta for the SWP and CVP and to

help meet increased needs of the projects.

A north Delta facility (New Hope Cross Channel)

would eliminate reverse flow around Sherman Island,

reduce damage to the striped bass spawning and
nursery area in the western Delta, reduce damage to

salmon and shad, and conserve extra outflow now
required for salinity control.

A south Delta facility (South Delta Intake Channel

or Enlarged Clifton Court Forebay) would increase

the channel conveyance capacity and export diver-

sion capability without causing excessive scour or

low water problems at low tide in the southern Delta.

The South Delta Intake Channel would remove the

export flows from the existing channels, would allow

more water to be diverted without scour or low wa-
ter problems, and would provide positive down-
stream flow in Middle and Old Rivers for fish.

Enlarging Clifton Court Forebay to double the exist-

ing capacity would allow more water to be diverted

at high tide, thereby increasing the average sus-

tained rate of export without causing excessive

scour or low water problems in the southern Delta.

However, with enlarged Clifton Court, flow reversal

and fishery problems in Old and Middle Rivers would
continue.

An isolated channel (Peripheral Canal) would per-

form the functions of both the north and south Delta

facilities, but would separate water for export from
the Delta estuary. It would eliminate reverse flow,

salt pickup, and damage to the striped bass nursery

area in the western Delta; correct scour, low water,

and reverse flow problems in the southern Delta: and
provide the Delta with freshwater releases at slough
and river crossings.

Figure B-6 depicts summer flow patterns in the

Delta under present conditions and under conditions
that would exist with each of the three Delta transfer

alternatives that remained to be evaluated. This fig-

ure shows that of the three alternatives, only the

Peripheral Canal would correct virtually all the re-

verse flow problems in the Delta.

A combination of north and south Delta facilities

(New Hope Cross Channel with either the South Del-

ta Intake Cannel or an Enlarged Clifton Court Fore-

bay) or an isolated canal (Peripheral Canal) would
produce about the same annual export yield. Under
State Water Resources Control Board 1975 Basin
Plan criteria, about 0.6 cubic kilometres (0.5 million

acre-feet) of additional water could be conserved
that cannot be captured with the present system.

With adoption of flow and salinity criteria for the

Delta fishery as proposed in the draft Four-Agency
Fish and Wildlife Agreement, the export yield gained

would be about 1.2 cubic kilometres (1.0 million acre-

feet). Annual export yield of a Delta transfer facility

under the SWRCB draft Delta Water Quality Control

Plan released March 15, 1978, is estimated to be
bracketed by the above values, but would be closer

to that resulting from the Four-Agency Fish and Wild-

life Agreement.

Fishi Screens

As discussed in Chapter V, State law requires the

installation of fish screens on new diversions. There-

fore, an acceptable Delta water transfer facility must
include an adequate fish screen in the intake struc-

ture (s).

Participants in the Four-Agency study are consid-

ering a positive screening system for these facilities

that would require diverted water to flow through a

screen consisting of plates or rotating drums with

small holes to exclude small fish. The intake ap-

proach structure being considered will be large

enough to permit low flow velocity through the

screen. The Peripheral Canal Plan would include a

screen in an intake facility that would allow the

screened fish to return to the Sacramento River with-

out further handling. The other two plans discussed

would include an intake and fish screen facility at the

Sacramento River similar to the Peripheral Canal
Plan and would also require one or more fish screen-

ing facilities in the south Delta which would require

handling and transporting the salvaged fish to Delta

areas away from the influence of the pumps.
The fish screening system, screens with small

openings and low screen approach velocities, will

require large, relatively expensive, intake structures.

Fish screens and intake facilities that will meet these

requirements are estimated to represent one-fourth

the cost of the Peripheral Canal Plan and one-half or

more of the cost of the other plans.

Isolated or Nonisolated Facility

The basic issue is that of isolated or nonisolated
transfer of water through the Delta.

Export Water User Viewpoint. Most export

water users prefer the isolated facility (Peripheral

Canal) because they view it as a more reliable source
of good quality water. With either of the nonisolated

alternatives, they are concerned that the projects

would be vulnerable to severe quality degradation

and interruption of export supply in the event of a

levee break such as occurred on Andrus Island in the

summer of 1972. They believe this situation would
lead to the need to eventually complete the Periph-

eral Canal at greatly increased cost. Furthermore,
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they point out that the nonisolated alternatives

would transport much greater quantities of salt to

the San Joaquin Valley that would ultimately have to

be removed from the Valley.

Fishery Interest Viewpoint. Most fishery inter-

ests and environmentalists prefer the isolated canal

concept, such as the Peripheral Canal, provided

there are strong institutional guarantees to govern

project operation to protect the estuary.

The Department of Fish and Game has concluded
that the Peripheral Canal is the best of the alternative

facilities considered. The Canal would alleviate the

adverse effects of the present system on fishery re-

sources. This improvement would result from mov-
ing the diversion point for water exports from the

southwest Delta to the Sacramento River near the

upstream edge of the Delta.

Young striped bass and catfish would no longer be
diverted from their nursery area in the Delta. Also the

exports would no longer interfere with salmon mi-

grating to and from the San Joaquin River or draft

young salmon and shad migrating down the Sacra-

mento River out of their normal migration route. Fish

screens at the intake to the Peripheral Canal would
be more effective than at their present location, as

fish could be returned to the Sacramento River with-

out handling.

The New Hope Cross Channel would create a new
fishery problem in addition to not alleviating all of the

existing adverse effects. Many adult fish migrating to

the Sacamento River would try to migrate through

this canal and be blocked by the pumping plant. (The
potential for a similar problem with upstream mi-

grants exists with the Peripheral Canal at the release

sites, but this is of much smaller magnitude than dis-

charging the entire flow back into Delta channels.)

Years of additional research would be required to

develop passage facilities for the New Hope alterna-

tive, and many experts doubt such research would be
successful. Either of the south Delta alternatives

would only compound the fish screening problems at

the present diversion sites. Figure B-7 is a summary
of the DFG's analysis of the impacts of the Peripheral

Canal and the nonisolated alternatives on Delta fish

and wildlife population at the predicted year 2000
level of Delta exports.

As another indication of environmental support for

an isolated facility, the DWR Delta Environmental
Advisory Committee (DEAC) has concluded that"

. . . when and if combined with limits on the amount
of water that can be exported, well designed and
operated fish screens, and a set of firm institutional

guarantees to protect the Delta. Bay, Suisun Marsh,
and North Coast environments, the Peripheral Canal
is the best water transfer concept available. Without
these 'conditions and guarantees' it, like all other
engineering solutions, presents major environmental
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Recommended Delta Water Transfer Facility

The DWR and DFG staff concluded that of the

three remaining Delta water transfer facilities under
consideration, the Peripheral Canal would best meet
the requirements of the SWP and CVP for providing

water of adequate quantity and quality at the export
pumps while, at the same time, providing for the

maintenance of water quality and the protection of

the fish and wildlife resources within the Delta.

This conclusion was based on the fact that the

needs of both the Delta fishery and Delta agriculture

can be met with isolated conveyance, while with ei-

ther of the nonisolated alternatives, many of the fish-

ery requirements could not be met even though
Delta water quality to some extent might be better

assured.

incumbent in this conclusion is the need for strong

guarantees that both the SWP and CVP will be oper-

ated to protect the Delta fishery and Delta agricul-

tural, municipal, and industrial uses. Such guarantees
can be obtained in a four-pronged approach:

1. Contracts with Delta water users

2. The Four-Agency Fish and Wildlife Agreement
3. Appropriate federal and State agreements or

legislation

4. Water quality standards set by the State Water
Resources Control Board and approved by the

federal Environmental Protection Agency

Staging and Scheduling of the Peripheral Canal

Technical questions regarding the operation of the

Peripheral Canal must be addressed (these problems
would also be present with the nonisolated alterna-

tives). These questions can be answered by con-

structing and testing the Peripheral Canal in three

stages as follows: Stage 1—Hood to Shima Tract,

with fish screen and operational tests; Stage 2—Pre-

consolidation. San Joaquin River to Clifton Court
(concurrent with Stage 1); and Stage 3—Hood to

Clifton Court completion (see Figure B-8).

Under this plan, the capacity of the Stage 1 release

facilities would be increased from the 59 cms (2,100

cfs). proposed in the 1974 Peripheral Canal Draft EIR.

to 159 cms (5.600 cfs) by increasing the capacity of

the release structures outlined in that document and
by adding others at new locations.

The necessary environmental and design activities

would proceed concurrently with appropriate fed-

eral and State legislation. The objective is to com-
plete Stage 1, conduct a 2-year test of the fish screen,

and then complete the full Peripheral Canal. DFG
opposed a test period longer than two years for fear

that the water yield would be gained and that there

would be no motivation to finish the Canal simply to

improve the fishery.

Of the several staging plans examined, the

proposed alternative has the following advantages:

1. This staged plan provides for obtaining proto-

type data for the final stages of fish screen de-

velopment, while moving as rapidly as is

reasonable towards canal completion. It would
facilitate biological and engineering tests of full-

sized units of the fish screen. The first stage
would also permit testing the effects of releas-

ing water into the sloughs along the eastern

side of the Delta. Since the first stage Canal
would dead-end on Shima Tract, fish would not

be able to enter the Canal at this temporary
terminous.

2. The test operation would increase the transfer

of water from the Sacramento River to the Cen-
tral Delta and increase the export yield of the

SWP and CVP by approximately 430 cubic hec-

tometres (350.000 acre-feet) annually and there-

by reduce the risk of water shortages during the

test period.

3. The staging and testing period would provide

additional time to conduct new studies of the

water quality needs of Delta agriculture before
completion of the Peripheral Canal. The larger

release facilities m Stage 1 would increase the

completed project's capability for making what-

ever releases are required to maintain interior

Delta water quality.

Further Revisions to Proposed
Program

With the selection of a staged, isolated Delta con-

veyance facility, the framework of the staff recom-
mendation made in February 1977 was essentially

completed. However, three additional modifications

were made.
1. The Delta-Woodbridge Canal was deleted from

the plan because it was considered more appro-
priate as a part of the Memorandum of Under-
standing on the Lower American River flows

and the Folsom-South Canal service area. This

document is currently being negotiated by the

USER. DWR, DFG, existing water contractors,

and Sacramento and San Joaquin County inter-

ests.

2. The installation of fish screens on in-Delta diver-

sions was eliminated from the plan. It was con-

sidered more appropriate for DFG to implement
such a screening program, at its discretion, un-

der existing authority.

3. The Western Delta Overland Water Facilities

were added to the plan. With adoption of dry

and critical year fish and wildlife criteria

proposed in the Four-Agency Fish and Wildlife

Agreement and the new SWRCB March 1978

Draft Water Quality Control Plan, such facilities

would provide good quality water to western

Delta agricultural areas and reduce the amount
of water otherwise needed for salinity control.

B-21

Antioch-212



INTAKE STRUCTURE
AND FISHSCREEN

Figure B-8.' Recommended Delta water transfer facility.

B-22

Antioch-212



The plan as recommended by the staff of DWR and
DFG in May 1977 was endorsed by the Director of

DWR and Governor Edmund G. Brown Jr. in June
1977 and was accepted by Senator Ayaia and a coali-

tion of water, environmental, labor, farming, and
other groups for inclusion in Senate Bill 346. Chapter
V describes, m detail, the "Selected Course of Ac-
tion" that resulted from the reexamination process
described in this appendix.

Description of Alternative
Components Not Included in

Selected Plan

Following is a brief description and discussion of
those alternatives and plan components that were
not included in the selected plan.

Reduction of Delta Export

Several alternative components for reducing the
demand for Delta export were suggested. Of those
components, the following were not included in the
selected plan.

Desalting Sea Water. Desalination could be a

potential source of additional water supply in coastal
areas of California. Such a facility would require a

source of water supply, source of energy, a desalter,

a means to dispose of the brine, and. where the distil-

lation process is used, a means to dispose of the
cooling water. Although improvement m desalting

technology continues, substantial costs, large energy
requirements, and potential adverse environmental
impact to marine life have led to the conclusion that

the large-scale conversion of brackish and sea water
is not a viable new water source to significantly

reduce project demand for additional water in the
near future.

Desalting Geothermal Brines. Hot brines from
California's geothermal areas, principally the Salton
Sea region, might be reclaimed in conjunction with
production of energy to produce fresh water for

Southern California. Limited availability, need for

substantial research and development work, high

cost, and unsolved environmental problems reduce
the near future use of desalted geothermal brines as
a new water source.

Amend Water Service Contracts. The SWP
and CVP water service contracts could be amended
to either reduce substantially future deliveries or

freeze them at the present levels. Reduction of Delta
exports through amendment of water service con-
tracts would present some formidable legal and polit-

ical problems. No contractors have expressed the

desire to reduce their contract entitlements. Unilater-

al changes cannot be made in these contracts.

Many of the water agencies who receive water
from the SWP and CVP have constructed distribu-

tion facilities financed by local bond issues. Changes
in supply contracts could create bond repayment dif-

ficulties.

Curtail Water to New Lands. Curtailment of
possible new land development m the San Joaquin
Valley was suggested as a means to reduce future
water demands and. therefore, reduce future diver-

sions from the Delta. However. Delta water exports
to the San Joaquin Valley through facilities of the
SWP and CVP were 5.2 cubic kilometres (4.2 million

acre-feet) in 1976. This quantity is approximately
equal to the Valley's maximum contracted entitle-

ments from the SWP and allocations from the pres-
ently authorized CVP. The proposed federal
Mid-Valley Canal is primarily a rescue project to off-

set the present ground water overdraft in the project
service area and will not generally involve new lands.

Therefore, San Joaquin Valley lands that would
use planned diversions from the Delta have already
largely been developed. Curtailment of new agricul-

tural land development is not, then, a viable method
of reducing project demand in the present contract
and Mid-Valley service areas.

Reduced Central Arizona Project. In 1963, af-

ter lengthy litigation, a Supreme Court decision '

fixed the allocation of Colorado River water available
to California at 5.4 cubic kilometres (4.4 million acre-
feet) per year. This decision increased the water
available to Arizona with a commensurate reduction
in that available to Southern California. Subsequent
legislation ^ gave California a priority over the Cen-
tral Arizona Project to the extent of deliveries to Cali-

fornia of 5.4 cubic kilometres (4.4 million acre-feet).

The Central Arizona Project is scheduled to go into

operation m 1985.

If the size of the Central Arizona Project were to be
reduced, the availability of water to Southern Califor-

nia from the Colorado River would increase, resulting

in reduced exports from the Delta. However, m view
of the history of the controversy over the water in the
Colorado River, a reduction in the use of this water
by the Central Arizona Project does not appear to be
politically feasible.

Icebergs. The idea of using Antarctic icebergs
as a freshwater supply has been considered a num-
ber of times during the past century. Some have sug-
gested that icebergs could be towed from the
Antarctic to points along the Southern California

coast where they would be melted and fresh water
delivered to water customers.
There are many technical problems concerning

• Arnont V Cal:IOrni». 373 U S &W (1963)

Colorado Rivef Basin Proiecl Act (1988) Public Law 90«37. 82 Slat 886. Central Arizona

Proiecl
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transport of the icebergs from Antarctica to the

southern coastal area including ways to insulate the

bergs during transport, development of energy

sources to melt the ice, and design and construction

of offshore and onshore facilities to lift and distribute

the water recovered to the points of need. Develop-

ment of the technology to solve these and other

problems appears to be too far in the future to de-

pend on this as an alternative source of water that

would significantly reduce exports from the Delta

between now and the year 2000.

Delta Protection

Providing for specific Delta needs and protection

of the Delta environment has been included as a key
part of the Department's program to transfer water
supplies across the Delta for export. Many institu-

tional, legal, and physical measures were proposed
to insure the protection of Delta fisheries and in-

Delta agricultural, municipal, and industrial uses.

Most of these proposed Delta protection alternatives

were included m the selected plan. Following is a

discussion of those components that were dropped
from further consideration.

Fish Hatcheries. A study to determine the feasi-

bility of constructing two fish hatcheries in the Delta

has been proposed. These hatcheries would be in

addition to fish screens at the intake to Delta diver-

sion facilities and Delta facility operating procedures
to protect fish food organisms, spawning, and migra-

tion. The main purpose of the hatcheries would be to

offset unavoidable losses of Delta striped bass and
king salmon.

At the present time there are technical uncertain-

ties as to the possible effectiveness of a fish hatchery
for striped bass. Although fish hatcheries for king

salmon have been and are successful, there remains
some doubt that increasing the number or size of

these hatcheries will produce increased benefits.

Fish Screens on In-Delta Diversions. T h e C a 1

1-

fornia Fish and Game Code requires a diverter taking

water from a stream that supports anadromous fish

to provide adequate fish screens as protection

against removal of fish from the channel. However,
most in-Delta diversions began before this section of

the code became law. The Fish and Game Code does
provide that DFG can, upon its own initiative, install

screens on old diversions; and a systematic program
of fish screen installations by DFG has been suggest-
ed. The installation of fish screens on in-Delta diver-

sions was not included in the selected plan. It was
considered more appropriate for DFG to implement
such a screening program, at its discretion, under
existing authority.

Delta Levees Improvement. The Delta islands

are ringed by 1,770 kilometres (1,100 miles) of levees

essential for the maintenance of Delta agriculture

and the many communities that exist in the Delta.

These levees also have value in maintaining fish and
wildlife resources and for Delta recreation. DWR Bul-

letin 192 recommended improvement of 499 ki-

lometres (310 miles) of substandard levees. Any
program that involves the Delta levees must be com-
patible with the Nejedly-Mobley Delta Levees Act
that incorporates the conceptual Delta levees plan as

recommended in DWR Bulletin 192. Delta levee

rehabilitation is sufficiently independent of other ac-

tions to be treated separately and was, therefore, not

included as part of the selected course of action.

Delta-Woodbridge Canal The Delta-Wood-
bridge Canal facility was proposed during negotia-

tions concerning the Folsom South Canal. This

facility would transport water from the Delta water
transfer facility to Lodi Lake on the Mokelumne River

at Woodbridge, California. The canal would be about
13 kilometres (8 miles) long with one pumping plant

to lift the water approximately 15 metres (50 feet).

The purpose of this facility would be to provide for

more efficient management of water supplies for

fish, recreation, and irrigation in the Folsom South
service area, American and Mokelumne Rivers, and
the Delta. This facility was not included in the select-

ed plan because it was considered more appropriate

as a part of the Memorandum of Understanding on
the Lower American River flows and the Folsom
South Canal service area which is currently being

negotiated.

Delta Water Transfer Alternatives

There were 30 suggested alternative physical facili-

ties ' for increasing the efficiency of transferring wa-
ter across the Delta. For purposes of orderly

comparison and analysis, these alternatives were
classified into five basic concepts. Following is a dis-

cussion of 29 alternative facilities that were not in-

cluded in the selected plan.

Existing Channel Conveyance Alternatives.
This concept provides for conveyance of export wa-
ter through the present channel system using a con-

tinuous freshwater outflow to Suisun Bay for Delta

salinity control and to protect the quality of water at

the export pumps. This freshwater outflow forms a

"hydraulic barrier" which inhibits salinity intrusion.

Most of the water available for export is Sacramento
River inflow and is presently transferred to the south

Delta through the existing Delta Cross Channel and
Mokelumne River system, Georgiana Slough, Three-

mile Slough, reverse flow around the west end of

Sherman Island into the San Joaquin River, Old River,

and Middle River.

' Delta facilities are authorized as part o( tfio Slate Water Proiect. California Water Code
Section 12934|d|l3l
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Existing channel capacities limit the annount of wa-
ter that can be transferred through the central Delta

to the export pumps. This causes a portion of the

water to flow through the western Delta which in

turn causes the quantity of water required to control

salinity to increase as export rates increase. It also

tends to scour restricted channels and cause low
water level problems near the pumps when pumping
rates exceed about 310 cms (11.000 cfs), which is

only about 73 percent of the combined capacity of

the State and federal aqueducts. These conditions
restrict the effective diversion capacity of the SWP
and CVP.

Simply enlarging the restricted channels would be
a relatively simple and inexpensive way to provide

more water for the projects. Reduction or elimina-

tion of flow reversals in the lower San Joaquin River

would lessen the diversion of young fish and their

food supply but significant damage would continue
due to flow reversals and high velocity in the central

and southern Delta channels. Placing fish screens on
the various channels that transfer water from the

Sacramento River to the central Delta would reduce
the number of fish influenced by the pumps, but

would greatly increase the cost. Passage of up-

stream migrants would also be a problem. The louver

screens at the present CVP and SWP diversions are

not efficient for small fish. While providing new and
improved screens would add to the cost, any fish

salvage system in the south Delta would be inherent-

ly inadequate because the Delta is a major nursery
area, so fish too small to be screened are present
much of the year. Furthermore, except during flood

flow conditions, water in all southern Delta channels
flows toward the pumps, so even fish successfully

screened must be collected and trucked to the west-
ern Delta. This operation results in substantial losses.

In essence, therefore, even with large expenditures
to place fish screens both in the north and south
Delta, all of the existing channel conveyance alterna-

tives are inherently inadequate for solving the fishery

problem. All four suggested alternatives of this con-

cept were eliminated from further separate consider-
ation during the actual screening process.

Figure B-9 illustrates these alternatives except for

the "Continue Present Method". The following de-

scribes these alternatives and the "Continue Present

Method" concept.

Enlarge Clifton Court Forrbay
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Delta channels could be enlarged to increase

channel carrying capacity to the State and fed-

eral pumping plants and elinninate the potential

for channel scour. A new forebay intake at the

north end of Clifton Court would be construct-

ed. This would increase the present dependable

export capability.

Enlarge North Delta Channels. The north

Delta channels could be enlarged so more wa-

ter would flow through the central Delta. Re-

verse flow in the western Delta and
commingling with saline waters would be re-

duced but not eliminated. The reduced reverse

flows in the western Delta between Antioch and
Franks Tract would be beneficial to the fishery

but would not eliminate all adverse effects. This

would also reduce the required Delta outflow

for controlling salinity intrusion and conse-

quently increase export yield capability. Howev-

er, with this action alone, the increase would
not be enough to meet project requirements.

Modified Channel Conveyance Alterna-
tives. Physical works could be constructed within

existing Delta channels to control flow through exist-

ing, or new or enlarged, interior Delta channels. This

would eliminate reverse flows near Sherman Island

and commingling with the saline water in the west-

ern Delta, thereby reducing water required for salin-

ity control and conserving water for increased

project yield. Where appropriate, controlled fresh-

water releases would be made through channel con-

trol structures for local use, water quality control,

and fish. Provisions for passage of floodflows, mi-

grating fish, and boats would be provided where
needed.

Figure B-10 illustrates these suggested modified
channel conveyance alternatives. Following is a dis-

cussion of the alternatives.

Waterway Control Plan

I CONTIWC STUUCTUnC
CLOSURE 041 WEIR
WITH OR WITHOUT
BOAT LOCK

• PUMTIMS PLANT.
FI9HSCRCCN A«0
SOAT LOCK

-TRAHSFCR CMAHML

Cross Delta Transfer Plan

• INTAKE STRUCTURE
CCMSTRICTION

3-c SIPHON
• LOW LIFT PUMP— TRANSFER CHANNEL

Central Delta Plan

C SIPHON
-NEW CHANNEL
- TRANSFER CHANNEL
CLOSURE OR
CONTROL STRUCTURE

Combmaticn Waterway Control

and Central Deha Rai

.^

- INTARC, FISHSCftCEN
• PUMPIM9 PLANT
3-c SIPHON^ NEW CHANNEL— THANSFEW CHANNEL

CLOSURE OR
CONTROL STRUCTURE

Niorlh S(ub C*i^ South Stub Canal tskton Cross Channel and

Enlarged Otfton Court Forebay

Isleton Cross Channel and South Stub Canal

INTAKE STRUCTURE

ENLARACO FOREBA'

«-> L ^ H
•^SIPHON

Malhena Landng Cross Channel

and South Stub Canal

NEW CANAL

New Hope Cross Channel and

Enlarged Clifton Coin foretay

""^..-PUfclPlI

_ FLOODGATE

INTAKE STRUCTURE-
AND FISHSCREEN

CNLAROEO FORCiAT •

FISHSCREEHS- .•-jy

New Hope Cross Channel and

South Delta Intake Channel

V^ AN(

*FLOO0«ATt

,'FLOOMATE

FISH9CRCCN

Figure B-10. Modified channel conveyance alternatives.
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1 Waterway Control Plan. This is an updat-

ed version of the alternative plans presented in

the preliminary edition of Bulletin 76 m 1960.

Delta channel structures would be constructed

to hydraulically isolate about one-third of the

Delta for conveying project water. Portions of

the levees upstream of the channel structures

would be rehabilitated to handle the higher wa-
ter levels. Control structures or pumping plants

would divert Sacramento River water into the

Mokelumne system through the Delta Cross
Channel and Georgiana Slough. The diverted

water, combined with Mokelumne River flows,

would be siphoned under the San Joaquin Riv-

er. Middle and Old Rivers, plus other channels.

would be used for conveyance from the siphon
to the export pumps. The isolated channels
would no longer be a part of the estuarme sys-

tem. This would reduce the habitat for the ex-

isting fishery although another type fishery

would evolve in these channels.

2. Cross Delta Transfer Plan. This plan would
combine the Waterway Control Plan and the

"hydraulic barrier" concept. Water would be
taken into the Mokelumne River from the Sac-

ramento River at Snodgrass Slough, the Delta

Cross Channel. Georgiana Slough, and at Isle-

ton. In all but wet years, temporary summer-
time structures (constrictions) would isolate

the water from the San Joaquin River and two
low-lift pumping plants would force water un-

der the river in two large siphons. Middle River

and Old River would then convey project wa-
ter to the Delta and Tracy Pumping Plants.

Constrictions would only partially isolate the

transfer waters in Middle and Old Rivers from
salinity intrusion in dry and critical years.

3. Central Delta Plan. This plan would utilize

both existing waterways and new channels to

transport Sacramento River water to Clifton

Court Forebay and the Tracy Pumping Plant. A
new channel (with pumping plant) would be

constructed between the Sacramento River at

Isleton and Potato Slough to transfer water to

the central Delta. Siphons would be construct-

ed to cross the Mokelumne, San Joaquin, and
Middle Rivers. Control structures and closures

would be used to hydraulically isolate the

channels from the rest of the Delta except dur-

ing flood season.

4. Combination Waterway Control Plan and
Central Delta Plan. Features of both the

Waterway Control Plan and the Central Delta

Plan would be combined as part of this plan.

Existing channels and new channels with

siphons at major waterway crossings would be

utilized to transport water from a pumping
plant on the Sacramento River near Isleton to

the Clifton Court Forebay inlet gates and the

Tracy Pumping Plant intake channel. Control

structures and closures would be used to hy-

draulically isolate the channels from the Delta

except during flood season,

5. North Stub Canal. The North Stub Canal

would consist of a 39.3 kilometre (24.4 mile)

canal following the Peripheral Canal alignment
from Hood on the Sacramento River to the San
Joaquin River. Water releases would be made
into sloughs flowing into the Mokelumne River

for water quality purposes. The maximum
capacity of the canal would be 660 cms (23.300

cfs).

Reverse flows in the western Delta would be
reduced but would continue in Old and Middle
Rivers. Fish screens at the intake could provide

some improvement in the Delta fishing; howev-
er, adverse effects on anadromous fish in the

San Joaquin system and on resident fish in the

south Delta would continue.

6. South Stub Canal. An isolated 19 kilometre

(12 mile), 524 cms (18.500 cfs) capacity, canal

would be constructed essentially along the Pe-

ripheral Canal alignment between the San Joa-

quin River and Clifton Court Forebay. Water
releases would be made into Middle River

•^outh of the canal for water quality purposes.

Reverse flows in Old and Middle Rivers

would be eliminated but reversal would contin-

ue in the western Delta and extend further into

the eastern Delta. Fish in the south Delta

would not be subject to the effect of the

pumps, but adverse effects on anadromous
fish in the San Joaquin River system would
continue.

7 Isleton Cross Channel and Enlarged Clif-

ton Court Forebay. A channel. 1.860 metres
(6.100 feet) long, would be constructed

between the Sacramento River at Isleton and
Georgiana Slough to transfer more water
through the central Delta and reduce reverse

flow and salt pickup in the western Delta. The
channel would be designed to handle a max-
imum tidal and transfer flow of 780 cms (25.000

cfs) at a maximum average velocity of 0.8

metres (2.5 feet) per second, with a net flow

of about 280 cms (10.000 cfs). The intake

works would include control gates for tidal

pumping and fish screens. Georgiana Slough
would be widened between the canal and the

South Fork of the Mokelumne River. Clifton

Court Forebay would be enlarged (using a por-

tion of Byron Tract) for additional capacity,

and some south Delta channels would be
dredged to increase conveyance capability.

This plan would eliminate reverse flow near

Sherman Island but not in Middle and Old Riv-

ers. Fishery problems would be partially

solved.

B-27

Antioch-212



8. Isleton Cross Channel and South Stub Ca-

nal. This plan would combine the construc-

tion of the Isleton Cross Channel with the

South Stub Canal. The South Stub Canal would
receive water routed through the Delta by the

Isleton Cross Channel and the San Joaquin Riv-

er and would convey it to Clifton Court Fore-

bay. It would include an in-channel fish screen

and collection facility. Some reverse flows

would be eliminated and fishery problems par-

tially solved.

9. Mathena Landing Cross Channel and
South Stub Canal. Construction of the

Mathena Landing Cross Channel would be

combined with the South Stub Canal to pro-

vide for the transfer of water through the Del-

ta. Reverse flow near Sherman Island would be
eliminated, but reverse flows in the San Joa-

quin River would remain. Fishery problems
would be partially solved. This plan could be
staged and at a later date converted to an iso-

lated system similar to the Peripheral Canal
with the construction of 26 kilometres (16

miles) of canal, 5 additional siphons, and a

pumping plant.

10. New Hope Cross Channel and Enlarged
Clifton Court Forebay. The New Hope
Cross Channel was introduced as an alterna-

tive north Delta transfer facility late in the

evaluation process after initial screening of al-

ternative components was completed. The
New Hope Cross Channel would consist of a

19.8 kilometre (12.3 mile) canal following the

Peripheral Canal alignment from Hood on the

Sacramento River to Beaver Slough. Water
would be discharged into the Mokelumne Riv-

er, Lost Slough, and enlarged Beaver Slough.
The South Fork of the Mokelumne River would
be enlarged and a 2.400 metre (8,000 foot)

channel constructed across Staten Island to

allow a portion of the transfer water to be con-
veyed to the North Fork of the Mokelumne
River. The Delta Cross Channel must be closed
and a boat lock structure provided for recrea-

tional boat passage.
The initial capacity of this canal would be

470 cms (16,500 cfs) and would require pump-
ing. Lost Slough and the Mokelumne River
would be crossed by the canal in open channel
section. Approximately 130 cms (4,500 cfs)

would be released into Lost Slough and 42 cms
(1,500 cfs) into the Mokelumne River. About
310 cms (11,000 cfs) would be conveyed
through the balance of the canal to Beaver
Slough and the South Fork of the Mokelumne
River. The canal across Staten Island would
carry approximately 180 cms (6,500 cfs) to the
North Fork of the Mokelumne River.

Flood flows from Stone Lake would be
passed over the canal upstream of the pump-
ing plant and into Snodgrass Slough with a

gated weir. Between Lost Slough and the Mo-
kelumne River, the existing floodway cannot
be blocked, so the canal embankment would
be designed for overtopping by the floodwa-
ters. Floodgates would be constructed in the

canal upstream of Lost Slough and down-
stream of the Mokelumne River to protect the

canal embankments on either side of the flood-

way. Enlarged Clifton Court Forebay would
provide additional storage capacity up to two
times that of the existing facility. There would
be an additional intake on Old River near Indian

Slough. This facility would provide more active

storage to achieve greater operational flexibili-

ty and would reduce the probability of scour in

portions of Old River.

A large fish screen would be required at the

intake to the New Hope Cross Channel, and
provisions for a facility to return upstream mi-

grating fish from the canal to the Sacramento
River would be included. Fish screens would
be constructed at both intakes to the forebay.

A more efficient type fish collector system
would be required in the Delta Mendota Intake

Channel as the USBR would continue pumping
directly from the Delta. Reverse flows around
Sherman Island would be eliminated, but some
reverse flows in the central Delta would contin-

ue. Some fishery problems would continue.

This combination of facilities could be con-

verted in the future to an isolated water trans-

fer system by construction of 43 kilometres (27

miles) of new canal from the end of the New
Hope Cross Channel at Beaver Slough to the

Forebay. This isolated system would involve

the construction of three siphons, several road

relocations and bridge crossings, and eleven

water quality release structures. It would re-

quire abandonment of the fishway and collec-

tion system near the pumping plant, the canal

across Staten Island, the fish screens at the

Forebay intake and the Delta Mendota Canal,

and the floodgates. An isolated facility would
eliminate reverse flows except for that result-

ing from releases into Middle River and would
provide adequate protection for fish.

1 1 . New Hope Cross Channel and South Delta
Intake Channel. This nonisolated Delta wa-
ter transfer facility would combine the New
Hope Cross Channel with a South Delta Intake

Channel. The South Delta Intake Channel would
be similar to the South Stub Canal and was so

designated at the same time the New Hope
Cross Channel was introduced into the study.

Fish screens would be required in both the in-
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takes to the New Hope Cross Channel and
South Delta Intake Channel. Reverse flows

around Sherman Island would be eliminated,

but a large reverse flow in the San Joaquin River

would continue. Fish survival would be some-
what improved.

Since the New Hope Cross Channel and
South Delta Intake Channel are essentially simi-

lar to the north and south stubs of the Peripheral

Canal, future conversion to a fully isolated sys-

tem would be hydraulically possible. A 22.0 ki-

lometre (13.7 mile) canal similarin cross section

and alignment to the Peripheral Canal would be
constructed between Beaver Slough and the

San Joaquin River along with appurtenant wa-
ter quality turnouts, drainage structures, and

bridges. In addition, the fish screen at the intake

and the pumping plant would be enlarged to a

capacity of 620 cms (21,800 cfs) and a siphon

constructed at the Mokelumne River. Removal
of the fishway louver system and the channel

across Staten Island would also be required. Fu-

ture isolation would eliminate reverse flows, ex-

cept in Middle River, and would improve the

fishery resources.

Isolated Channel Conveyance Alternatives.

This concept involves construction of a new canal to

transfer water around or across the Delta without

using existing Delta channels. The canal would re-

lease fresh water to Delta channels at strategic loca-

tions for Delta use, water quality control, and fish.

Canal releases would provide positive downstream
flows in Delta channels and would contribute to the

outflow required for protecting the Delta from salin-

ity intrusion. By eliminating reverse flows in the west-

ern Delta, this concept would reduce the amount of

water needed for salinity control and thus conserve

water for increased project yield. Provisions for pas-

sage of floodflows. migrating fish, and boats would
be provided.

Figure B-ll shows the eight isolated channel con-

veyance alternatives considered in this study. The
Peripheral Canal concept became part of the select-

ed course of action and is described in Chapter V.

Following is a brief description of those alternatives

not included in the selected plan.

1. East Delta Canal The East Delta Canal was
identified as an alternative Peripheral Canal
alignment. The diversion point for this canal

would be approximately 27 river kilometres (17

river miles) downstream from Hood. Flow distri-

butions would be approximately the same as

the Peripheral Canal.

2 East Central Delta Canal. Another alterna-

tive Peripheral Canal alignment was identified

as the East Central Delta Canal. The diversion

point would be approximately 29 river ki-

lometres (18 river miles) downstream from

Hood. Flow distributions in the Delta and the

effect on Delta fisheries would be similar to

those for the East Delta Canal.

3. Central Delta Canal Water would be
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diverted at Isleton, pumped into a 510 cms (18,-

000 cfs) capacity canal, and would traverse sev-

eral central Delta islands to Clifton Court

Forebay. Other physical features would include

fish screens, bridges, siphons, water release

structures, and closures.

Compared to the Peripheral Canal, releases

to the Delta channels would not be as effective

in controlling water quality throughout the Del-

ta; and many of the canal bank foundations

would be on deep peat.

4. West Delta Canal. Water would be diverted

at Isleton into a 510 cms (18,000 cfs) capacity

canal and would traverse several western Delta

islands for transport to Clifton Court Forebay. A
fish screen, bridges, three siphons, and struc-

tures to release water into upper Snodgrass

Slough from the Sacramento River and into Old

River from Clifton Court Forebay would be in-

cluded. This canal would not be as effective as

the Peripheral Canal in controlling water quality

and in providing for fish protection.

5. Montezuma Hills Reservoir and Canal. Two
variations of this plan were identified—one with

and one without a storage reservoir. Under the

first variation, water would be diverted from the

Sacramento River adjacent to north Rio Vista

and pumped into a 430 cubic hectometre (350,-

000 acre-foot) reservoir in the Montezuma Hills.

The reservoir would supply projects during peri-

ods of diversion curtailment. Water would pass

from the reservoir through a tunnel and pipeline

across the Sacramento and San Joaquin Rivers

to a power plant near Antioch which would uti-

lize excess energy head. A canal would convey
water to Clifton Court Forebay.

Under the second variation, water would be

transported in a concrete lined canal to the vi-

cinity of Montezuma Hills, then siphoned

through pipelines under the Sacramento and
San Joaquin Rivers to an energy dissipation

structure near Antioch. An unlined canal would
carry the water to Clifton Court Forebay. Provi-

sions to release water into Old River from Clif-

ton Court Forebay would be included. Some
measure of water quality control and fish pro-

tection would result.

6. Isleton Cross Channel Alignment. This

plan is the isolated version of the Isleton Cross

Channel and South Stub Canal combination
previously discussed. The intake structure and
fish screens would be just downstream of the

town of Isleton.

Through associated works, water release

facilities could be included for the eastern dead-
end sloughs and Snodgrass Slough. Control

structures with boat locks would be required in

Steamboat, Miner, and Georgiana Sloughs. Re-

versed flows in the western Delta would be

eliminated. There would be improvement in fish

and wildlife protection, but boating would be
impaired in the closed channels. This plan

would also provide flood control for Isleton.

7. Mathena Landing Isolated Canal. Connec-
tion of the Mathena Landing Cross Channel and
the South Stub Canal would result in an isolated

Delta transfer facility that would function in a

manner similar to the Peripheral Canal. Conver-

sion to an isolated canal would involve approxi-

mately 24 kilometres (15 miles) of canal, several

siphons, water quality release structures, and
the abandonment of the flood and control gates

and the fish screen and collection facility in the

South Stub Canal. Reverse flows would be elimi-

nated, and there would be an improvement to

the Delta fisheries.

Modified and Isolated Channel Conveyance
Alternatives. Following is a description of two
variations of this concept that could shunt a portion

of the export water around the Delta by modifying

existing channels and constructing new canal con-

veyance facilities (Figure B-12).

Modified Fol$om-South Canal Western Delta Diversion

"J^

Figure B-12. Modified and isolated channel
conveyance alternatives.

1. Modified Folsom South Canal. The
proposed Hood-Clay Connection and the Fol-

som South Canal of the CVP could be enlarged

to divert 110 cms (3,800 cfs) for release down
the Mokelumne, Calaveras, and Stanislaus Riv-

ers. Construction in the Delta would include

channel closures, channel improvements, and a

siphon under the San Joaquin for the Mokel-

umne River to control water transfer through

existing channels. As proposed by the Central

Delta Water Agency, this plan would limit CVP
and SWP export pumping to 180 cms (6.300 cfs)

during controlled flow periods, which would
cause excessive impacts on Delta exports. This

plan would correct some of the reverse flows in

the Delta, but would not appreciably improve

the conditions for migrating fish.

2. Western Delta Diversion. Export water

could be diverted at a point in the western Delta
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just west of Antioch into a canal to convey wa-
ter along the western edge of the Delta to Clif-

ton Court Forebay. Facilities would include low
lift pumps, a fish screen, and a canal with a

capacity of approximately 540 cms (19,000 cfs)

for export. A channel would be constructed
between the Tracy Pumping Plant and Clifton

Court Forebay to provide a connection for fed-

eral export water. This plan would not eliminate

reverse flows m the western Delta. Because di-

versions would be from the center of the striped

bass spawning and nursery area, this plan would
not improve conditions for fish.

Physical Barrier Alternatives. This concept
would involve the construction of a low level dam to

separate fresh water from the saline tidal waters. The
Delta channels containing the freshwater pool would
serve as a water supply source for local Delta uses,

as well as provide for an enclosed conveyance facil-

ity to transfer water to the State and federal export

pumps in the southern Delta.

Three physical barriers have been studied; one
located near Chipps Island, one m the Carquinez

Strait at Dillon Point, and one at the head of San
Pablo Bay. These three barriers have the following

common environmental concerns: uncertainties of

water quality (eutrophication) in the barrier pool;

possible adverse impacts on fish and wildlife result-

ing from loss of tidal currents; steady flow toward the

SWP and CVP pumps; and elimination of the gradual

salt to freshwater transition zone important to anad-

romous fish species.

The U.S. Corps of Engineers is also studying a sub-

merged barrier in Carquinez Strait to offset saltwater

intrusion that could be caused by the proposed deep-
ening and straightening of existing ship channels.

Location of these barrier sites is shown in Figure

B-13.

Montezuma Slough and Spoonbill Creek, im-

proved levees adjacent to barrier, and associat-

ed features for navigation, flood control, and
fish passage. Many waste discharges presently

entering the Delta would have to be transported

downstream from the barrier.

2. Dillon Point Barrier. This plan includes a

physical barrier across Carquinez Strait

between Crockett and Benecia. and associated

features for naviagtion. flood control, and fish

passage. Wastes presently being discharged
into the Delta and Suisun Bay would have to be
transported downstream from the barrier.

3. Point San Pablo Barrier. This plan includes

a physical barrier across San Pablo Strait sepa-

rating San Francisco and San Pablo Bays and
associated features for navigation, flood con-

trol, and fish passage. Waste presently dis-

charged into the Delta, Suisun Bay, and San
Pablo Bay would have to be transported down-
stream from the barrier.

4. Submerged Barrier in Carquinez Strait.

U.S. Corps of Engineers' hydraulic model tests

show that deepening of the Baldwin and Stock-

ton Deep Water Ship Channels would cause
increased salinity intrusion into the interior Del-

ta. To mitigate this effect, the Corps has

proposed a submerged barrier in Carquinez

Strait to block off the heavier saline water that

would otherwise intrude upstream through the

deepened channel. Further tests are planned by
the Corps to evaluate water quality and the ef-

fects on floodflows, fish, sediment, and nutri-

ents. Since the submerged barrier would
basically provide for mitigation for the ship

channel project, it would be common to all alter-

native Delta transfer facilities and was not in-

cluded in the Department's plan.

d

Point

San Pablo

Barrier

\,
V

Dillon Point

I Barrier

';^

Chipps Island

Barrier
Carquinez

Strait

Submerged
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Figure B-13. Physical barrier alternatives.

1. Chipps Island Barrier. This plan includes a

physical barrier across the Sacramento River at

Chipps Island in the western Delta, closure of

Facilities South of the Delta

New off-stream storage reservoirs and available

ground water storage capacity south of the Delta,

offer substantial opportunity to increase dependable
yield from the SWP and CVP by maximizing the use

of the California Aqueduct facilities. Use of such

storage could conserve excess Delta inflow during

wet periods to provide an uninterrupted supply of

water south of the Delta during periods of low inflow.

Potential ground water and off-stream surface stor-

age sites that were considered during this study, in-

cluding those that became part of the selected plan,

are shown in Figure B-14.

Off-Stream Surface Storage. The SWP and
CVP aqueducts or other connections to the Delta

could be used for filling off-stream surface storage

reservoirs south of the Delta during periods of high

inflow to the Delta. During low inflow periods, re-
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leases from these reservoirs would be made through

the aqueducts to supply water to the south. Off-

stream storage south of the Delta would improve the

operational flexibility of the SWP and the CVP and
add to the reliability of the two systems.

Off-stream storage reservoirs that could be sup-

plied from existing aqueducts would be on the west
side of the San Joaquin Valley. Following is a descrip-

tion of alternative off-stream storage facilities south

of the Delta that were considered during the study

but not included in the selected plan.

1 Los Banos Grandes-Los Vaqueros Combina-
tion Reservoirs. The Los Vaqueros Reservoir

and the Los Banos Grandes Reservoir, as an al-

ternative to Los Vaqueros. are discussed in

Chapter V of the report as part of the selected

course of action. The combination of these two
off-stream reservoirs was also included in the

alternatives study. The Los Vaqueros and Los
Banos Grandes Reservoirs could be operated in

tandem to produce a combined dry period yield

of 490 cubic hectometres (400.000 acre-feet)

per year. The operation sequence would be
similar to that of the individual reservoirs except
the pump-generating capacity of the Los

Vaqueros Reservoir complex would be in-

creased to allow the capture of more of the

winter flows as they were subsequently trans-

ferred to Los Banos Grandes for long-term stor-

age.

2. Sunflower Reservoir. The Sunflower Reser-

voir site would be on Avenal Creek approxi-

mately 3 kilometres (2 miles) west of the

Coastal Branch of the California Aqueduct on
the Kings-Kern County line. Preliminary design

studies have indicated this reservoir would pro-

vide only 740 cubic hectometres (600.000 acre-

feet) of storage and a yield of 74 cubic hec-

tometres (60,000 acre-feet) per year. Recent de-

velopment of underlying oil reserves has

increased the land values and decreased the

feasibility of the site for off-stream storage.

Additional Supply North of the Delta

Increasing the regulated supply of water reaching

the Delta could reduce the effects of increasing ex-

ports by providing more water to the Delta during the

dry years. Many actions and alternative facilities

were considered during the study to increase water

supplies north of the Delta, and several of these were
included in the selected plan as discussed in Chapter
V. Figure B-14 shows the general locations of the

alternative ground and surface storage facilities con-

sidered. Following is a discussion of the actions and
alternative storage facilities not included in the se-

lected plan.

Revise Operation of the SWP and CVP Reser-

voirs. Operation of the SWP and CVP reservoirs

(that supply water to the Delta) below the present

minimum pool elevations could increase water yield,

but It would have some adverse effects. A serious

effect of this type of operation would be the loss of

dependable power capacity and the associated in-

creases in net costs. Loss of power capacity at Oro-

ville's Hyatt Power Plant alone would be 305

megawatts, with a commensurate increased annual

cost to the State of S7.3 million in penalties. In addi-

tion, operation of Lake Oroville below the minimum
pool elevation would increase maintenance costs

due to increased cavitation in the turbines. Maximiz-

ing water yield at CVP reservoirs would result in a

loss of power capability from between 120 and 150

megawatts.
Water associated recreation at all these lakes

would be reduced, particularly during dry years. Boat

ramps would need to be extended and other recrea-

tion facilities revamped. There would also be adverse

effects on the fisheries.

Weather Modification. Augmenting precipita-

tion by cloud seeding with artificial nuclei, particular-

ly in the Sierra Nevada, may offer long-range

possibilities for increasing water supplies. Several

weather modification projects are in operation in

California, but significant questions remain as to

their effectiveness. Continuing research on seeding

techniques and effectiveness, legal relationships,

and social and environmental effects may advance
sufficiently so that future application may be a feasi-

ble supplement to the California water supply. In the

meantime. Assembly Bill 3161 (Guaico), currently be-

ing considered by the Legislature, would increase the

authority of DWR to regulate all cloud seeding oper-

ations in the State.

Long-Range Weather Forecasting. Existing

project yield could be increased if reservoir inflow

could be reliably predicted at least one year in ad-

vance. At present, long-range forecasts are consid-

ered experimental and cannot be relied upon to

determine reservoir operating procedures.

Purchase Dry Year Supplies. The Sacramento
Valley supports a large annual nee crop. Growing
and storing surplus gram during wet and normal

years would make it possible to tap the stored sur-

plus grain during dry years and reduce rice plantings,

thereby reducing water needs. Water saved could

then be sold to the CVP an SWP for use m meeting

Delta requirements. This suggested plan is still being

studied by DWR as a possible drought emergency
measure, but was not included in the selected plan.

Purchase Interim Water Supplies from the

Central Valley Project. Some additional water

for the SWP during the earlier years could be pur-

chased from the CVP, thereby delaying the need for

additional SWP facilities. Although this might pro-
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vide for partial, short-term water supplies to the

SWP, it would not contribute to long-term water sup-

ply. This approach will continue to be studied as part

of the coordinated operation of the two projects.

Sacramento Valley Surface Water Storage.

Most of the undeveloped runoff in the Sacramento

Valley comes from tributaries to the Sacramento Riv-

er between Shasta Dam and Hamilton City. In addi-

tion, substantial flood control releases are made from

Shasta Reservoir in most years. These releases, to-

gether with uncontrolled runoff, are often surplus to

downstream needs and thus could support new res-

ervoir storage developments.

Table B-10 lists the potential Sacramento Valley

reservoirs that were considered. The first group

would develop tributary streams. The second group
would divert surplus flows into off-stream storage

reservoirs. These would develop portions of both the

tributary runoff and the flood control releases from

Shasta Reservoir. The third is an enlargement of

Shasta Reservoir on the Sacramento River.

To some extent the reservoirs listed in Table B-10

depend on the same water supplies. Therefore, there

is an upper limit of potential for additional yield de-

velopment from the Sacramento Valley; that is, the

potential yield from the individual reservoirs shown
is not directly accumulative. Based on preliminary

appraisal, the surplus storage reservoirs included in

the selected plan (see Chapter V) were considered

the best of those reviewed to develop the potential

additional yield from the Sacramento Valley.

TABLE B-10

SACRAMENTO VALLEY SURFACE WATER STORAGE POSSIBILITIES

Approximate Approximate

Gross Storage New Annual

Capacity Yield Potential''

Cubic (Million Cubic (Million

Potential Reservoir Stream Kilometres acre-feet) Kilometres acre-feet)

Tributary Storage
Cottonwood Creek Project*

Dutch Gulch Cottonwood Creek 1.36 (1.10) 0.25 (.20)

Tehama South Fork Cottonwood Creek 1.11 (.90)

Mlllville South Fork Cow Creek 0.30 (.24)

Wing Inks Creek '
0.57 (.46)

Schoenfield Red Bank Creek 0.22 (18)

Gallatin Elder Creek 0.46 (.37)

Newville North Fork Stony Creek ' 1.97 (1.60) 0.83 (.67)

Rancheria Stony Creek 1.48 (120)

Marysville Yuba River 123 (1.00)

Nashville Cosumnes River 1.11 (-90)

OffStream Storage
Tuscan Buttes Inks Creek 6.78 (5.50) 0.79 (64)

Stony and North Fork

Glenn* Stony Creeks^ 10.73 (8.70) 123 (100)

Colusa* Various westside streams 3.95 (3.20) 0.57 (46)

Enlarged Berryessa Putah Creek 12.34 (10.00) 123 (1.00)

Mainstream Storage
Enlarged Shasta Sacramento River 17.02 (13.80) 1.23 (100)

' Plus diversions from Battle and Paynes Creeks.

* Plus diversion from Thomes Creek. < .w , t,< k.
' Measured as inflow to the Delta. Without a Delta Transfer Facility in operation the yield available for SWP and CVP diversions would be less because some of this water would oe

required for additional salinity control.

* Included in selected plan.

Sacramento Valley Ground Water Storage.

The Sacramento Valley ground water basin is the

largest north of the Delta. This 13,(XX) square ki-

lometre (5,000 square mile) area has an estimated

usable storage capacity of 35 cubic kilometres (28

million acre-feet) between depths of 6 and 60 metres

(20 and 200 feet). Because this area has abundant
surface water supplies, ground water is not used to

its full potential. There is the potential to extract an-

nually (with subsequent recharge) more than the ap-

proximately 2.5 cubic kilometres (2 million acre-feet)

B-34

that was pumped in 1970, especially during critical

and dry years. Two ground water basins were identi-

fied as having potential for development. However,

people in the Sacramento Valley vigorously opposed
development of ground water in that area to help

meet SWP water needs and the development of

these two ground water basins was not included in

the selected plan.

1. Stony Creek Fan Basin. The Stony Creek

Fan. in the Orland area, is one of the most ab-

sorptive ground water areas in the Sacramento

I
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Valley. It accounts for 21 percent of the total

natural recharge to the Sacramento Valley

ground water basin, according to model studies

by the United States Geological Survey
(USGS). In 1970. approximately 220 cubic hec-

tometres (180.000 acre-feet) was pumped from
the entire fan area for irrigation use.

The Glenn-Colusa Canal crosses the lower
portion of the fan and delivers water diverted

from the Sacramento River to all lands between
the canal and the Sacramento River. Over 370

cubic hectometres (300,000 acre-feet) of sur-

face water is utilized m Glenn County on lands

within the Glenn-Colusa Irrigation District.

Additional ground water development from a

planned well field upslope from the canal and
within the boundaries of the Glenn-Colusa Irri-

gation District is possible. Pumpage in dry years

of up to 280 cubic hectometres (225,000 acre-

feet) per year (6 months of pumpage) of addi-

tional ground water could be exchanged for an

equal amount of diverted surface water.

Ground water would be replenished by natural

recharge during wet years. Artificial recharge

projects could be implemented in the upper fan

area to augment natural recharge.

2. Thermalito Basin. The Thermalito ground
water area has over 4.9 cubic kilometres (4 mil-

lion acre-feet) of water in storage to depths of

150 metres (500 feet). This basin extends from
Thermalito Afterbay west to Butte Creek and
south to Sutter Buttes. There is at present little

ground water pumpage except near the Feather

River and in an area of about 31 square ki-

lometres (12 square miles) near Butte Creek.

A planned well field within and adjacent to

the areas of use could develop about 300 cubic

hectometres (250.000 acre-feet) of water per

year (6 months pumpage) . This would be about
one-half of the irrigation demand from Ther-

malito Afterbay for the area north of Sutter

Buttes; and. if exchanged for an equal amount
of water from Thermalito. would make available

300 cubic hectometres (250.000 acre-feet) at

the Delta in dry years.

The resulting pumping depressions would in-

duce natural recharge through subsurface in-

flow from adjacent areas. The time required to

completely recharge the area after pumping

ceased is unknown, but might be many years.

Artificial recharge possibilities to replenish the

basin at a greater rate do not appear to exist.

Water levels in adjacent areas of use would
be significantly lower and would result in in-

creased pumping costs to well owners. Some
wells might have to be deepened at project ex-

pense. Land subsidence m the pumping areas is

also a possible consequence.

Importation from North Coast Rivers. The
1972 California Wild and Scenic Rivers legislation

places the Eel River, along with other North Coast
rivers, into the wild rivers system and requires DWR
to report to the Legislature by December 20, 1984. on
whether the Eel River should be removed from the

system. In light of the requirement for a December
1984 report by DWR. two reservoirs on the Eel River

were considered; Dos Rios Reservoir and English

Ridge Reservoir.

1. Dos Rios Reservoir. The proposed 9.4 cubic
kilometre (7.6 million acre-foot) capacity Dos
Rios Reservoir would be formed by a 223-metre

(730-foot) high earthfill dam on the middle fork

of the Eel River near Dos Rios. The increased

project yield at the Delta from this facility would
be 1150 cubic hectometres (930.000 acre-feet)

per year during a critical period. Water could be
transported from the Dos Rios Reservoir to the

Sacramento River by the construction of a 37

kilometre (23 mile) tunnel to allow water to dis-

charge into Stony Creek and the existing Black

Butte Reservoir or a new Glenn Reservoir, and
from there through a new canal to the Sacra-

mento River. It could also be transported

through a more southerly route via Clear Lake.

2. English Ridge Reservoir. Another alterna-

tive development on the Eel River is the English

Ridge Reservoir which would be above Outlet

Creek. This 2.2 cubic kilometre (1.8 million acre-

foot) capacity reservoir would be formed by a

168-metre (550-foot) high earthfill dam. The
critical period yield at the Delta from this facility

would be about 250 cubic hectometres (200,000

acre-feet).

In addition to being illegal, there is no need to

develop any North Coast rivers to meet project

needs through the year 2000. Therefore, these

projects were rejected.
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SYNOPSIS OF PREVIOUS STUDIES
RELATED TO DELTA ALTERNATIVES

Salinity intrusion into the Delta, which was recorded in 1841 and 1871, was recognized by the early settlers as

a potential problem to water supplies, and a salt water barrier was first proposed in the 1860's (DWR preliminary

Edition Bulletin No. 76. "Delta Water Facilities". December 1960. p. 4). Since that time, there have been
numerous studies of means for controlling salinity intrusion and otherwise improving our ability to manage the

water resources of the Delta for the benefit of all Californians. This is a r6sum6 of those studies.

WHEN: 1879-1880

WHO: State Engineer. William Hamilton Hall

WHA L WHERE. WHY: Flood Control Barrier in the vicinity of Carquinez Strait to check upstream tidal flow

and replace the tidal prism with flood water formerly stored in the natural basins upstream.

CONCLUSIONS. RECOMMENDA TIONS, OR FINDINGS: Construction of weir across the strait was feasible.

but storage within tidal prism was not sufficient to lower flood plain. It would, in fact, raise the flood plain.

REFERENCE DOCUMENT: Discussions, reports and recommendations of C. E. Grunsky, November 1929,

reproduced by Weber Foundation. September 1. 1952.

WHEN: 1919

WHO: Colonel Robert Bradford Marshall

WHA T. WHERE. WHY: As part of his plan for the full and fair distribution of the State's water resources to

all the people of the State, development of a storage reservoir with sufficient water to meet local irrigation

needs and in the interim, hold back salt water from the Delta in the dry season. This would be followed by

building a dam and lock (physical barrier) at Army Point (east end of Carquinez Strait) to protect forever the

Delta from salt water intrusion and permit diversion (into canals) of water being used to hold back the salt

water.

CONCLUSION. RECOMMENDA TION. OR FINDINGS: To make complete survey of all possible reservoir sites;

to determine the practical maximum amount of water available for development; and to enact legislation to

put it into effect.

REFERENCE DOCUMENT: Letters and newspaper clippings on file in Central Records of Department of

Water Resources.

WHEN: 1921

WHO: Captain C S. Jarvis. U.S. Army Corps of Engineers

WHAT. WHERE. WHY: Considered six alternative sites for saltwater barriers in the Bay system—Chipps
Island, Army Point, Point San Pablo, Point Richmond, and two alignments outside the Golden Gate.

CONCLUSIONS. RECOMMENDATIONS. OR FINDINGS: Barrier at Chipps Island with movable crest and

multiple locks for flood and salinity control. Cited advantages were: a positive barrier against saltwater intru-

sion; agricultural development of interior valleys; and increased depth of navigable channel to Stockton and

Sacramento.
REFERENCE DOCUMENT: Jarvis. Captain C. S., U.S. Army Corps of Engineers, "Control of Flood and Tidal

Flow in the Sacramento and San Joaquin Rivers, California", ASCE Transactions, Vol. 84, Paper No. 1472, 1921.

WHEN: 1924-1928

WHO: Walker R. Young. U.S. Bureau of Reclamation; in cooperation. State of California, Division of Engineer-

ing and Irrigation, and the Sacramento Valley Development Association.

WHA T. WHERE. WHY: Considered four alternative saltwater barriers at Army Point, Dillon Point, Benicia, and

Point San Pablo to store fresh water and permit water from the Sacramento River to be carried across the Delta

for use in the San Joaquin Valley without fear of saltwater encroachment. No economic analysis was made.

CONCLUSIONS. RECOMMENDA TIONS OR FINDINGS: Construction of a saltwater barrier at any one of the

four sites is physically feasible. Without a barrier, salinity conditions in the Delta will become more acute unless

mountain storage is provided to be released during periods of low river discharge. Delta lands would be better

off with a barrier than without it.

REFERENCE DOCUMENTS: T. H. Means, Consulting Engineer, "Saltwater Problem, San Francisco Bay and

Delta of the Sacramento and San Joaquin Rivers". April. 1928; and California Department of Water Resources.

Preliminary Edition Bulletin 76. "Delta Water Facilities", p.4. December 1960.

WHEN: 1929-1931

WHO: State of California, Division of Water Resources
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WHAT. WHERE. WHY: A study of the economic aspects of a saltwater barrier. Considered the effect of a

barrier on present and future developments in the upper San Francisco Bay and Sacramento-San Joaquin Delta

regions, and considered alternate plans of serving the needs of these, the regions with and without a barrier.

CONCLUSION. RECOMMENDA TIONS. OR FINDINGS: It was concluded that it was not economically justifia-

ble to construct a barrier. With conditions of upstream water use at that time, it was concluded that the most
economical solution to salinity intrusion and provisions of adequate water supplies in the Delta could be
achieved by constructing upstream storage and controlling rates of outflow during periods of insufficient

natural outflow.

REFERENCE DOCUMENTS: California Division of Water Resources. Reports on the State Water Plan. Bulletin

No. 28, "Economic Aspects of a Saltwater Barrier", 1931; and California Department of Water Resources,
Preliminary Edition Bulletin No. 76, "Delta Water Facilities", p.4, December 1960.

WHEN: 1929-1931

WHO: California Division of Water Resources
WHAT. WHERE. WHY: An intensive study of the occurrence and variation of salinity in the upper San
Francisco Bay and the Sacramento-San Joaquin Delta. Study includes the basic factors of stream flow and tidal

action as they affect salinity and its variation.

CONCLUSIONS. RECOMMENDATIONS. OR FINDINGS: 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 salinity intrusion and be assured of an
ample and dependable water supply if mountain storage reservoirs were used to provide a controlled rate of

outflow from the Delta.

REFERENCEDOCUMENTS: California Division of Water Resources. Reports on the State Water Plan. Bulletin

No. 27. "Variation and Control of Salinity in the Sacramento-San Joaquin Delta and Upper San Francisco Bay".

1931; and California Department of Water Resources. Preliminary Edition Bulletin No. 76. "Delta Water Facili-

ties". p.4. December 1960.

WHEN: 1929-1931

WHO: State of California, Division of Water Resources
WHAT. WHERE. WHY: Delta Cross-Channel Study of two alternative plans to facilitate water conveyance
across the Delta for use in the San Joaquin Basin as part of the original State Water Plan (now CVP).
CONCLUSION RECOMMENDATIONS. OR FINDINGS: Construction of a new channel (with control head-
gates) from the Sacramento River into the head of Snodgrass Slough, enlargement of some existing channels
and construction of a diversion dam, (equipped with navigation locks) across the Sacramento River to provide
positive operation.

REFERENCE DOCUMENT: California Division of Water Resources. Reports on the State Water Plan, Bulletin

No. 29, "San Joaquin River Basin", 1931 (p. 288).

WHEN: 1939-1950

WHO: U.S. Bureau of Reclamation, in colaboration with the State of California

WHAT. WHERE. WHY: Studies of a number of alternative plans for a Delta Cross-Canal as part of the CVP.
Included among these alternatives was a proposal to construct a closed conduit around the eastern edge of

the Delta, with headworks on the Sacramento River near Freeport. The conduit was to be siphoned under the

Mokelumne River, Stockton Deep Water Channel, Middle River and Paradise Cut and discharge directly into

the Headworks of the Delta-Mendota Canal.

CONCLUSION. RECOMMENDA TION, OR FINDINGS: It was concluded that; (1 ) the construction of addition-

al cross-cut channels to augment the capacity of the natural channels for the transfer of water from the

Sacramento River across the Delta was required; and (2) that the site for the initial cross-cut would be on the
left bank of the Sacramento River between the towns of Locke and Walnut Grove—the site of the present Delta

Cross Channel which was completed in 1951.

REFERENCE DOCUMENT: California Division of \Na\ey Resources reports titled, "Hydraulics and Compara-
tive Costs of Alternative Plans for the Sacramento-San Joaquin Delta Cross Channel," July 1950.

WHEN: 1946

WHO: John M. Reber
WHA T. WHERE. WHY: The Reber Plan—a multiple-purpose barrier project for development of San Francisco
Bay comprised of a north barrier between Castro Point and San Quentin. and a south barrier from Rincon Point
in San Francisco to an offshore barrier fill in the east bay which would form the westside of a connecting
waterway between the two barrier pools. Navigation locks would accommodate traffic to inland ports. Project
purposes include: Formation of fresh water lakes for salinity control and water conservation, and transbay
highway crossings at the barrier sites.
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CONCLUSIONS. RECOMMENDA TIONS. OR FINDINGS: Although the plan had many proponents, no formal

feasibility report was prepared by Reber. Later studies found the plan mfeasible. largely due to economics.
REFERENCE DOCUMENT: L. H. Nishkian, "Report on the Reber Plan and Bay Land Crossing", to Joint

Army-Navy Board. August, 1946: Division of Water Resources, "Barriers in the San Francisco Bay System",

March 1955.

WHEN: 1949-1951

WHO: Special State Legislative Committee
—

"Interim Fact-Finding Committee on Tideland Reclamation and
Development in Northern California. Related Traffic Problems and Relief of Congestion on Transbay Crossings"

(R. J. Dolwig Committee).
WHAT. WHERE. WHY: The Committee conducted public hearings on the San Francisco Bay problem and
engaged John L. Savage and the International Engineering Company to analyze and evaluate the Reber Plan

and other barrier proposals.

CONCLUSIONS. RECOMMENDATIONS. OR FINDINGS: Recommend a functional adaptation of the Reber
Plan known as the Savage Plan in which the vast filled areas of the Reber Plan were eliminated.

REFERENCEDOCUMENT: John L. Savage and International Engineering Company. "Report on Development
of San Francisco Bay Region". January 1951.

WHEN: 1953-1955

WHO: California Division of Water Resources for the California Water Project Authority.

WHAT. WHERE. WHY: Pursuant to the Abshire-Kelly Salinity Control Barrier Act of 1953, seven alternative

plans for barriers in the Bay and Delta system were investigated. To help meet expanding water requirements

in the region, these plans were considered for salinity control, water conservation and other purposes.

CONCLUSIONS. RECOMMENDA TIONS. OR FINDINGS: Barriers in the San Francisco Bay System would not

be functionally feasible due to uncertainty of the quality of water in the barrier pool. Further consideration

should be given to barriers at or upstream from the Chipps Island site at the outlet of the Delta.

REFERENCE DOCUMENT: Division of Water Resources, "Barriers in the San Francisco Bay System", March
1955: and Department of Water Resources, Preliminary Edi'uOn Bulletin No. 76, "Delta Water Facilities", p.4,

December 1960.

WHEN: 1955-1957

WHO: California Department of Water Resources (and predecessor agencies)

WHAT WHERE. WHY: Pursuant to the Abshire-Kelly Salinity Control Barrier Act of 1955, the Chipps Island

Barrier Plan, the Junction Point Barrier Plan (between Isleton and Rio Vista), and the Biemond Plan were
studied. 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 flood protection in the Delta.

CONCLUSIONS. RECOMMENDATIONS. OR FINDINGS: A water plan for the San Francisco Bay area was
outlined and it was recommended that the North Bay Aqueduct be authorized for construction. The North Bay
Aqueduct was authorized for construction by the California Legislature in 1957. It was further recommended
that further study be limited to the Biemond Plan.

REFERENCE DOCUMENT: California Department of Water Resources Bulletin No. 60, "Salinity Control Barri-

er Investigation". March T957: Department of Water Resources. Preliminary Edition Bulletin No. 76, "Delta

Water Facilities", p.4 and 5, December 1960.

WHEN: 1947-1957

WHO: California Department of Water Resources
WHAT. WHERE. WHY: As part of "The California Water Plan", certain facilities in the Delta were shown as

a means to transport water to be developed in the upper Sacramento River Basin and North Coastal Area across

the Delta. Other features of the Delta Division included provisions to divert water from the Delta to the southern

portions of the San Francisco Bay Area and northern portions of the Central Coastal area.

CONCLUSIONS. RECOMMENDATIONS. OR FINDINGS: (1) The Cross-Delta Canal of the Biemond Plan

using natural and modified channels hydraulically isolated from the remainder of the Delta and a siphon under

the San Joaquin River; (2) A conduit from the proposed Montezuma Reservoir to the southerly edge of the

Delta with siphons under the Sacramento and San Joaquin Rivers near Antioch; (3) A system of master levees

along flood channels in the Delta: (4) Provision for passing anadromous fish and boats and control structures

blocking Delta channels; (5) The South Bay Aqueduct; and (6) Kirker Pass Aqueduct to serve a portion of

Contra Costa County not serviceable by other facilities. Of these facilities, only the South Bay Aqueduct has

been built. Facilities to meet the other functional objectives are still under study.

REFERENCE DOCUMENT: California Department of Water Resources. Bulletin No. 3. "The California Water

Plan". 1957.
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WHEN: 1957-1960

WHO: California Department of Water Resources

WHAT. WHERE. WHY: Pursuant to the Abshire-Kelly Act of 1957 and to additional legislation in 1959, the Delta

investigation included further study of the Biennond Plan and variations thereof (three Delta water projects)

and an updating of the Chipps Island Barrier Plan. Purposes were expanded to include means for providing

adequate quantity and quality of water in the Delta, providing improved flood protection in the Delta, and
making the most beneficial use of water resources of the State.

CONCLUSIONS, RECOMMENDA TIONS. OR FINDINGS: It was recommended that the Single Purpose Delta

Water Project be adopted as an integral feature of the State Water Resources Development System (State

Water Project) and that other economically justified facilities for flood and seepage control, transportation and
recreation be incorporated if requested by local authorities and if provisions for repayment of reimbursable

costs are made. It was further recommended that the extent of federal interest be investigated and that further

planning for the Delta Water Project include consideration of joint financing and construction by federal, state,

and local agencies.

REFERENCE DOCUMENTS: California Department of Water Resources, Preliminary Edition Bulletin No. 76,

"Delta Water Facilities", December 1960; and six supporting appendices—four published and two unpublished.

WHEN: 1962-1963

WHO: California Water Commission and Department of Water Resources
WHAT. WHERE. WHY: Public hearings to review plans for development of the Delta as presented in DWR
Bulletin No. 76, and to receive comments on these plans.

CONCLUSIONS. RECOMMENDA TIONS. OR FINDINGS: Opposition to plans in Bulletin No. 76 was so great,

particularly from boating and fish and wildlife interests, that they were never adopted. The Water Commission
passed a resolution calling for the development of a Fish and Wildlife Master Plan in conjunction with the State

Development Plan for Water Resources.

REFERENCEDOCUMENTS: Transcripts of meetings of the California Water Commission, July 5. 1962, March
1, 1963, and July 12, 1963.

WHEN: 1950-1963

WHO: U.S. Army Corps of Engineers

WHAT. WHERE. WHY: An investigation of eight physical barrier plans—five that would have as their major
objective the prevention of salt water intrusion into the Sacramento-San Joaquin Delta and the conservation

of water otherwise needed for this purpose; and three for flood, land enhancement, and for use as transbay

highway crossings. Report brings together relative merits of the various barriers.

CONCLUSIONS. RECOMMENDATIONS. OR FINDINGS: Several years of additional study may be required

to determine whether or not one of the various physical barriers investigated, or one of the three other basic

concepts—a hydraulic barrier, a waterway control plan, or a Peripheral Canal (or combination thereof)—would
offer the best solution for controlling salinity intrusion and conveying surplus waters across the Delta.

REFERENCE DOCUMENT: U.S. Army Corps of Engineers, San Francisco District, "Technical Report on
Barriers", July 1963.

WHEN: 1961-1964

WHO: California Department of Fish and Game in cooperation with California Department of Water Re-

sources.

WHA T. WHERE. WHY: As part of the cooperative Delta Fish and Wildlife Protection Study, the Department
of Fish and Game conducted evaluation of the effects of alternative Delta water facilities on the fish and wildlife

resources of the Delta. The alternative concepts evaluated were: the Hydraulic Barrier, the Physical Barrier, the

Waterway Control Plans, and the Peripheral Canal.

CONCLUSIONS. RECOMMENDATIONS. OR FINDINGS: Based on intensive biological studies, the Depart-

ment of Fish and Game concluded that the Peripheral Canal Plan was the most desirable plan and the only plan

that would fully protect and offer enhancement opportunities for fish and wildlife. Fish and Game recommend-
ed that the Canal be constructed at the earliest possible date.

REFERENCE DOCUMENT: California Departments of Fish and Game and Water Resources, "Delta Fish and
Wildlife Protection Study. Report No. 3, The Effect of Water Development on the Delta Environment", June
1964.

WHEN: 1961-1965
WHO: Interagency Delta Committee (with representatives from the California Department of Water Re-

sources, the U.S. Corps of Engineers, and the U.S. Bureau of Reclamation).
WHAT. WHERE. WHY: Coordination of state and federal water planning in the Delta with the objective of

reaching agreement on a mutually acceptable coordinated plan in the Delta and to formulate and recommend
a joint action program for its implementation. The numerous plans that had been advanced over the years for
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improving water management and solving water problems in the Delta were classified under four basic

concepts. (1) Hydraulic barriers; (2) Physical barriers: (3) Waterway control works, and (4) A Peripheral Canal
around the Delta. These concepts were compared against a common set of planning and functional objectives

adopted early in the study. Public hearings before the California Water Commission were included as part of

this study.

CONCLUSION. RECOMMENDATIONS. OR FINDINGS: It was concluded that the Peripheral Canal Plan

would best meet the objectives and provide for balance development in the Delta. Several other project

elements for flood protection, navigation, fish and wildlife management and local water supplies were to be
developed by responsible federal, state or local agencies, as needed. The Peripheral Canal was adopted by the
Department of Water Resources as the Delta Facilities of the State Water Project in 1966.

REFERENCE DOCUMENTS: Interagency Delta Committee, "Plan of Development, Sacramento-San Joaquin
Delta". January 1965; and supporting Task Force reports and appendix; and DWR Project Order No. 12. "Delta

Facilities".

WHEN: 1965-1969

WHO: California Department of Water Resources; California Water Commission.
WHA T. WHERE. WHY: Study of alternative interim intakes for California Aqueduct including enlargement of

Delta channels and various forebays.

CONCLUSIONS. RECOMMENDATIONS. OR FINDINGS: In 1966. Clifton Court Forebay Project included as

part of California Aqueduct intake and diversion works with water regulation and recreation established as

project purposes. In 1967. Clifton Court Forebay declared single-purpose project with recreation development
to be reconsidered in the future. By October 1969. Forebay constructed and operational with minimal recrea-

tional access.

REFERENCE DOCUMENTS: California Department of Water Resources, "Project Order No. 13: Clifton Court

Forebay", March 21, 1966: and memorandum, "California Aqueduct, North San Joaquin Division. Clifton Court

Forebay, Dual-Purpose Water Facility". Februarys. 1966: California Water Commission Hearing. January 1967,

WHEN: 1966-1968

WHO: California Department of Water Resources and U.S. Bureau of Reclamation
WHA T WHERE. WHY: A series of five public meetings on the preliminary alignment of the proposed state-

federal Peripheral Canal project. Comments received can be classified into either of two general categories:

(1) Statements concerning the specific alignment; and (2) Statements concerning possible seepage damage,
land and water access, drainage and water supply facilities, and water rights.

CONCLUSION. RECOMMENDATIONS. OR FINDINGS: Several recommendations for DWR and USBR to

consider before adopting a final alignment for the Canal, including the recommendation that the Peripheral

Canal and Interstate Highway 5 projects be coordinated to minimize the impact on the local land owners and
economy. This latter recommendation lead to the Highway Borrow Agreements between DWR and CAL-
TRANS. wherein CALTRANS would obtain fill material for the highway from the Canal prism, where such
material would not be needed for Canal embankments.
REFERENCE DOCUMENTS: DWR and USBR Peripheral Canal Alignment Committee. "Peripheral Canal

Alignment Meetings", February 1966; and Interagency Agreements No. 460526. January 1968, and No. 460593.

September 1968.

WHEN: 1963-1969

WHO: U.S. Bureau of Reclamation. Department of the Interior

WHAT. WHERE. WHY: An investigation of the feasibility of constructing the Peripheral Canal as a Unit of

the Federal Central Valley Project and as a joint-use with the State Water Project in which the State would

share in the costs.

CONCLUSION. RECOMMENDA TIONS. OR FINDINGS: Project is physically feasible and economically justi-

fied. State and federal governments should share equally m the costs.

REFERENCE DOCUMENTS: U.S. Bureau of Reclamation, Region 2, "Peripheral Canal Unit, Central Valley

Project". September 1968; and Commissioner of Reclamations Report. "Peripheral Canal Unit. Central Valley

Project. California". May 6, 1969 (approved by the Assistant Secretary of the Interior on July 3, 1969).

WHEN: 1966-1969

WHO: U.S. Bureau of Reclamation. California Department of Water Resources. U.S. Bureau of Sport Fisheries

and Wildlife, and California Department of Fish and Game.
WHA T WHERE. WHY: Recognizing that with the size. cost, and other complexities of the Peripheral Canal.

a study of interim measures for the protection of fish and water quality was undertaken. Particular attention

was devoted to striped bass, San Joaquin River Salmon, and the annually recurring dissolved oxygen deficiency

near Stockton.
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CONCLUSIONS. RECOMMENDATIONS. OR FINDINGS: On March 10, 1969. an agreement on interim meas-

ures to protect fish and wildlife in the Delta prior to construction of the Peripheral Canal. Protective measures
include: annual installation of the temporary closure on Old River and providing supplemental flows from the

Delta Mendota Canal during the fall salmon migration, maintenance of salmon stocks m the San Joaquin River

tributaries, improving the fish salvage operation at the Tracy Pumping Plant, and reducing export pumping
during the striped bass spawning period. This agreement is to be reevaluated and revised as may be necessary

in 1976 if the Peripheral Canal is not operational by that time.

REFERENCEDOCUMENTS: U.S. Bureau of Reclamation, "Interim Measures for Protection of Fish and Water
Quality", January 1968; and USBR, DWR, USBSF and WL, and DFG "Memorandum of Understanding on Interim

Measures to Protect Fish in the Sacramento-San Joaquin Delta prior to the construction of the Peripheral

Canal", March 10. 1969.

WHEN: 1969-1970

WHO: State of California

WHA T. WHERE. WHY: Official State Review of federal feasibility report on the Peripheral Canal. Review was
made by 1 1 state agencies and included a two-day public hearing held jointly by the State Assembly Committee
on Water and the State Senate Committee on Water.
CONCLUSION. RECOMMENDATIONS. OR FINDINGS: As a result of the public hearings, each committee
submitted a report to the Secretary for Resources endorsing the joint-use Peripheral Canal for solving Delta

water conveyance problems of the CVP and SWP and for protecting and enhancing the Delta environment.
Senator Nejedly submitted a minority report withholding approval until Delta protection is guaranteed, not just

promised. Based on the committee reports and comments received from each of the 11 reviewing agencies,

the Secretary for Resources submitted the State's official comments to the Secretary of the Interior strongly

recommending authorization of the Peripheral Canal as soon as possible, emphasizing that it must be designed,

constructed, and operated to protect the Delta eco-system.
REFERENCE DOCUMENTS: Letter to Walter J. Hickel. U.S. Secretary of the Interior from Norman B. Liver-

more, Jr.. California Secretary for Resources, April 28. 1970; and letter to Secretary for Resources, from
Assembly Committee on Water, October 14, 1969; and letter to Secretary for Resources from Senate Committee
on Water Resources, November 7, 1969; and Minority Report of Senator John A. Nejedly on the Bureau of

Reclamation's Proposed Peripheral Canal Report-letter to Secretary for Resources, November 7. 1969.

WHEN: 1966-1970

WHO: California Department of Water Resources
WHAT, WHERE. WHY: Studies of various alternatives for extending the time when a full Peripheral Canal
must be built to meet contractual obligations of the State Water Project. Among the various alternatives studied
were stub canals (portions of the Peripheral Canal) of various lengths; relaxation of operational standards;

temporary seasonal channel closures; use of the Folsom-South Canal; a State-only Peripheral Canal with

pumping plant; and a full-length, full-sized gravity canal to meet SWP needs, with the later addition of a pumping
plant required for the state-federal, joint-use canal.

CONCLUSION. RECOMMENDATIONS. OR FINDINGS: Studies were mainly exploratory and informational

and no definite conclusions or recommendations were made.
REFERENCE DOCUMENTS: California Department of Water Resources. Delta Branch, various working pa-

pers and memos (unpublished) 1966-1970. Located in DWR Delta Branch files.

WHEN: 1970-1973

WHO: California Department of Water Resources
WHAT. WHERE. WHY: On the premise that federal authorization for a full jomt-use Peripheral Canal might
be several years away, the scope of this study was to examine interim plans for Delta Water Facilities to meet
the needs of the SWP. Six alternatives were studied; (1) Channel closures in Sutter and Steamboat Sloughs;

(2) A stub canal from Hood to the San Joaquin River with siphons at Mokelumne River and Disappointment
Sloughs; (3) A stub canal from Hood to the San Joaquin River with a siphon at the Mokelumne River and an
open channel connection at Disappointment Slough; (4) A stub canal from Hood to Disappointment Slough
with siphon at the Mokelumne River; (5) A full-length gravity canal from Hood to Clifton Court Forebay (canal

prism sized for joint federal-state capacity with the future addition of a pumping plant near Hood) and (6) A
modified waterway control plan. Studies included a discussion of comparative environmental advantages and
disadvantages of each alternative as well as the functional efficiency of meeting SWP needs.
CONCLUSIONS. RECOMMENDA TIONS OR FINDINGS: That the State construct a full-length gravity canal
from Hood to Clifton Court Forebay to serve as an interim facility of the SWP until federal participation in the
full joint-use Peripheral Canal is authorized.
REFERENCE DOCUMENTS: California Department of Water Resources. Draft Report on "Interim Delta
Facilities". January 1973 (unpublished).
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WHEN: 1973-1975

WHO: California Department of Water Resources
WHAT. WHERE. WHY: Preparation of a Draft Environmental Impact Report (EIR) on the Peripheral Canal

to meet the combined water conveyance needs of the SWP and the CVP. and the water and environmental

needs of the Delta. It proposed that construction begin in the summer of 1975. One chapter is devoted to a

discussion of SIX alternatives in the Delta and five alternative water supply sources outside the Delta. Also as

part of this effort, six public hearings were held by DWR on the Draft EIR in October and November 1974. In

addition, the California Senate Committee on Natural Resources and Wildlife held an additional hearing in

December 1974.

CONCLUSIONS. RECOMMENDA TIONS. OR FINDINGS: The final EIR was not completed and no final conclu-

sons or recommendations were made.
REFERENCE DOCUMENTS: California Department of Water Resources. "Draft Environmental Impact Report

—Peripheral Canal Project". August 1974; and transcripts of public hearings on the DEIR plus written comments
received by mail during the public review period; and California Senate Committee on Natural Resources and
Wildlife, a report to the Legislature on "The Peripheral Canal Project". January 1975.
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CHRONOLOGICAL LIST OF REFERENCES
1919-1978

1. Determinations of Salinity of Water of the Sacramento and San Joaquin Rivers. 10-15-19. S. C. Whipple.
State Water Commission.

2. Engineer's Report on Salinity Tests in the San Joaquin and Sacramento Rivers. 2-25-21. G. V. Rhodes.
State Water Commission.

3. Low Water Discharge. Sacramento and San Joaquin Rivers. Season of 1920. 6-1-21. State Department
of Engineering.

4. Final Report on Salinity Investigations of Sacramento-San Joaquin River Delta for Season of 1921 . 1-19-22.

Division of Water Rights.

5. Sacramento-San Joaquin River Delta Salt Water Investigation. 1922. Division of Water Resources.
6. Report on Investigation of Salinity Conditions m the Sacramento-San Joaqum River Delta for the Season

1923. E. H. Bryan. Division of Water Rights.

7. Water Resources Investigation Studies of Sedimentation on the Sacramento River and in the Bays.
Effect of Debris Deposits on the Navigability of the Rivers and Bays and on the Proposed Trans-Bay Barrier.

1/1927. Division of Water Resources.
8. Salt Water Barrier Investigation. Chapter 832. 1929 Statutes. Bibliography and Notes. Division of Water

Resources.
9. Irrigation Under Salinity Conditions in the Delta and Delta Uplands. 5-1-29. Harlowe M. Stafford. Division

of Water Rights.

10. Industrial Survey of Upper San Francisco Bay Area. Bulletin No. 28A. Division of Water Resources.
11. Preliminary Studies of Movement of Salt and Waterborne Debris in Sacramento River and Suisun Bay

(Salt Water Barrier Investigation. Chapter 832. 1929 Statutes). 3/1930. Division of Water Resources.
12. Salt Water Barrier Investigation. Bibliography and Notes of Design and Construction. 3-10-30. Division

of Water Resources.

13. Salt Water Barrier Investigation. Chapter 832. 1929 Statutes. Preliminary Design and Estimate for Barrier

at Chipps Island Site. 3-21-30. Division of Water Resources.
14. Preliminary Report. Evaporation and Transpiration Losses From Proposed Salt Water Barrier Project.

7-2-30. Charles H. Lee. Division of Water Resources.
15. Salinity Investigation in Delta of Sacramento and San Joaquin Rivers. 7-3-30. R. Matthew, Division of

Water Resources.

16. Progress Report of Salt Water Barrier Investigation. 7-11-30. A. D. Edmonston. Division of Water Re-

sources.

17. Preliminary Draft Report on Relation of Proposed Salt Water Barrier on Industrial Development in Upper
San Francisco Bay Area. 8-30-30. George W. Dowrie. Division of Water Resources.

18. Water Resources Investigation, Chapter 832. 1929 Statutes. Salinity Investigation in Delta of Sacramento
and San Joaquin Rivers. Supplementary Preliminary Report on Office Work and Analysis of Tidal Diffusion and
Control of Salinity. Progress Report No. 6. 9-18-30. Raymond Matthew. Division of Water Resources.

19. Water Resources Investigation. Chapter 832, 1929 Statutes. Salt Water Barrier Investigation. Progress

Report 2. 10-20-30. Division of Water Resources.

20. Report on Relation of Proposed Salt Water Barrier to Industrial Development in Upper San Francisco

Bay Area. 10-22-30. George W. Dowrie and Oscar A. Anderson. Division of Water Resources.

21. Industrial Survey of the Upper San Francisco Bay Area, with Special Reference to the Proposed Salt

Water Barrier. 11-30. Division of Water Resources and Special Industrial Committee.
22. Salt Water Barrier Investigation Report on Underground Water Resources of the Ygnacio and Clayton

Valleys and Pittsburg-Antioch Area. 11-30. Hyde Forbes. Division of Water Resources.

23. Variation and Control of Salinity in Sacramento-San Joaquin Delta and Upper San Francisco Bay.

Bulletin No. 27. Division of Water Resources.

24. Economic Aspects of a Salt Water Barrier. Bulletin No. 28. Division of WaterJ^esources.

25. Control of Salinity in the Sacramento and San Joaquin Rivers. 3-12-31. C. E^Xjfunsky. Division of Water
Resources.

26. Office Report. Losses m the Sacramento-San Joaquin Delta Due to the Encroachment of Salinity from

San Francisco Bay. 6-15-32. Division of Water Resources.

27. The Salinity Problem in the Montezuma Slough Area, Solano County, California, December 1936. A
report to the Board of Supervisors of Solano County, California, by Joseph E Spink, Engineer.

28. San Joaquin River Quality of Water Determination. U.S. Department of the Interior. Bureau of Reclama-

tion, January 1943.
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29. Report on Estimated Losses Due to Salinity in the Sacramento-San Joaquin Delta. 1924-1942, 5-44. Water
Project Authority.

30. Delta Cross Channel as a Threat to California's Striped Bass Population, California Department of Fish

and Game, November 20, 1947.

31. Studies of Fishery Resources in the Sacramento-San Joaquin Delta in Relation to the Tracy Pumping
Plant and Delta Cross Channel, U.S. Department of the Interior, Bureau of Reclamation, January 3, 1950.

32. Distribution of Striped Bass Fry in Relation to Major Water Diversions, California Department of Fish

and Game, July 1953.

33. Preliminary Examination of Accumulation of Sea Water in Lake Washington Ship Canal. Information

Bulletin No. 20, Investigation of Salinity Control Barriers in San Francisco Bay, January 1955. Division of Water
Resources.

34. Quantities of Water and Salt Originating in the Sacramento-San Joaquin Delta, February 1955. Water
Project Authority.

35. Geophysical Considerations of Salinity Control Barriers in San Francisco Bay, February 1955. Division

of Water Resources.

36. Measurement of Quality and Salinity of Qutflow from Sacramento-San Joaquin Delta, California, Febru-

ary 1955. Division of Water Resources.

37. Feasibility of Construction by the State of Barriers in the San Francisco Bay System, March 1955. Division

of Water Resources.

38. Quality of Ground Water in the Stockton Area, San Joaquin County. Water Quality Report No. 7, March
1955. Division of Water Resources.

39. Report to Water Project Authority of the State of California from Board of Consultants on Salinity

Control Barriers in San Francisco Bay Region, March 1955. Division of Water Resources.
40. Fish and Wildlife, Appendix C of Report to the Water Project Authority of the State of California on

Feasibility of Construction by the State of Barriers in the San Francisco Bay System, June 1955. Division of

Water Resources.
41. Water Quality and Waste Disposal, Appendix F of Report to the Water Project Authority of the State

of California on the Feasibility of Construction by the State of Barriers in the San Francisco Bay System, June
1955. Division of Water Resources.

42. Geology, Appendix H, of Report to the Water Project Authority of the State of California on Feasibility

of Construction by the State of Barriers in the San Francisco Bay System, June 1955. Division of Water
Resources.

43. Design Memorandum No. 1, General Design, San Joaquin River Levees, Lower San Joaquin River and
Tributaries Project, July 1955. Division of Water Resources.

44. Report of Lunar-Cycle Measurements of Quality and Salinity of Outflows from Sacramento-San Joaquin
Delta, made September 11-27, 1954, August 1955. Water Project Authority.

45. Water Resources and Water Conservation, Appendix E, of Report to the Water Project Authority of

the State of California on Feasibility of Construction by the State of Barriers in the San Francisco Bay System,
September 1955. Division of Water Resources.

46. Sedimentation, Appendix G of Report to the Water Project Authority of the State of California on
Feasibility of Construction by the State of Barriers in the San Francisco Bay System, September 1955. Division

of Water Resources.
47. Barrier Plans, Design and Construction, Appendix I of Report to the Water Project Authority of the

State of California on Feasibility of Construction by the State of Barriers in the San Francisco Bay System,
October 1955. Division of Water Resources.

48. Economic Development of San Francisco Bay Area, Appendix A of Report to the Water Project
Authority of the State of California on Feasibility of Construction by the State of Barriers in the San Francisco
Bay System, October 1955. Division of Water Resources.

49. Navigation and Transportation, Appendix B of Report to the Water Project Authority of the State of

California on Feasibility of Construction by the State of Barriers in the San Francisco Bay System, November
1955. Division of Water Resources.

50. Flood Control and Reclamation, Appendix D of Report to the Water Project Authority of the State of

California on Feasibility of Construction by the State of Barriers in the San Francisco Bay System, November
1955. Division of Water Resources.

51. Ground Water Geology, Report No. 1. Investigation of the Sacramento-San Joaquin Delta, May 1956.

Water Project Authority.

52. Quantity and Quality of Waters Applied to and Drained from the Delta Lowlands, Investigation of the
Sacramento-San Joaquin Delta, Report No. 4. July 1956. Water Project Authority.

53. Interim Report to the California State Legislature on the Salinity Control Barrier Investigation, Bulletin

No. 60, March 1957. Department of Water Resources.
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54. Office Memorandum, Tidal Cycle Measurements. Sacramento-San Joaquin Delta. May 1958. Depart-
ment of Water Resources.

55. 1957 Joint Hydrology Study. Sacramento River and Sacramento-San Joaquin Delta. July 1958. Depart-

ment of Water Resources.

56. Salt Routing in a Tidal Estuary, September 1958. Department of Water Resources.
57. Increase in Water Demands, Sacramento-San Joaquin River Delta Drainage Area. November 1958.

Department of Water Resources.

58. Sacramento-San Joaquin Delta Master Plan for Recreation, December 1958. Department of Water
Resources.

59. Investigation of the Sacramento-San Joaquin Delta. Report No. 3. Water Supply and Water Utilization

on McDonald Island, February 1959. Department of Water Resources.
60. Future Development of the San Francisco Bay Area 1960-2020. December 1959. U.S. Department of

Commerce.
61. Estimated Evaporation and Evapotranspiration Losses Under Various Proposed Barrier Plans of the San

Francisco Bay System. California. December 1959. U.S. Department of Agriculture.

62. Suitability of Reclaimed Marsh Tide and Submerged Lands in the San Francisco Bay Area for Agricul-

ture, December 1959. U.S. Department of Agriculture.

63 The Delta and the Delta Water Project, an Integral Part of the California Water Resources Development
System, January 1960. Department of Water Resources.

64. Water Quality Investigation: South Bay Aqueduct, Livermore Valley. February 1960. Department of

Water Resources.

65. Public Health Aspects of Proposed San Francisco Bay Salinity Control Barriers. Region IX Public Health

Service Appendices:
a. Liquid Waste Inventory and Projection. March 1960.

b. Waste Assimilation. April 1961.

c. Solid Waste Disposal, March 1960.

d. Barrier Pool Water Temperatures, January 1960.

e. Biological Nuisance Problems. January 1960.

f. Insect Control. January 1959.

66. Effects of Proposed Salinity Control Barriers in San Francisco Bay Upon Ground Water Resources.

1960. U.S. Department of the Interior. Geological Survey, Ground Water Branch.

67. Interim Report on Municipal and Industrial Quantitative and Qualitative Water Requirements in the

Pittsburg-Antioch Area, April 1960. Department of Water Resources.

68. Office Report Inventory of Water Quality, Sacramento-San Joaquin Delta, 1906-1957. November 1960.

Department of Water Resources.

69. Office Report Inventory of Water Quality, Sacramento-San Joaqum Delta, 1958. First Supplement,

November 1960. Department of Water Resources.

70. Report to the California State Legislature on the Delta Water Facilities as an Integral Feature of the

State Water Resources Development System, Bulletin No. 76, December 1960. Department of Water Resources.

71. Salinity Control Barriers and Tideland Reclamation. San Francisco Bay Area, California, a special report

on fish and wildlife resources. August 1961. U.S. Department of the Interior.

72. Fluvial Sediments Transported by Streams Tributary to San Francisco Bay Area. August 1961. U.S.

Department of the Interior. Geological Survey. Quality of Water Branch.

73. Recreation Aspects of the Barrier Feasibility Investigation. October 13. 1961. National Park Service.

74. Delta Water Requirements. Appendix to Bulletin No. 76, Delta Water Facilities. Preliminary Edition.

February 1962. Department of Water Resources.

75. Salinity Incursion and Water Resources. Appendix to Bulletin No. 76. Delta Water Facilities. Preliminary

Edition. April 1962. Department of Water Resources.

76. Delta Fish and Wildlife Protection Study. Annual Report (1961-62). No. I.June 1962. California Depart-

ment of Fish and Game.
77. Sacramento River Water Pollution Survey. August 1962. Summary Report: Appendix A. Hydrography.

Hydrology, and Water Utilization: Appendix B. Water Quality: Appendix C, Public Health Aspects: Appendix

D. Benthic Biology Department of Water Resources
78. Recreation. Appendix to Bulletin No. 76. Delta Water Facilities. Preliminary Edition. August 1962.

Department of Water Resources.

79. Preliminary. First Progress Report. Delta and Suisun Bay Pollution Investigation, December 1962. De-

partment of Water Resources.

80. Report on Department of Water Resources Programs Related to the Sacramento-San Joaquin Delta,

December 1962. Department of Water Resources.
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81. Summary of Programs and Activities Related to Sacramento-San Joaquin Delta, January 1963. Depart-

ment of Water Resources.

82. Technical Report on San Francisco Bay Barriers. U.S. Corps of Engineers. Appendices:

a. Navigation, March 1963.

b. Flood Control, March 1963.

c. Water Supply, March 1963.

d. Transportation, March 1963.

e. Barrier Plans, Geology, Soils and Construction Materials, March 1963.

f. Barrier Plans, Bases for Designs and Cost Estimates, March 1963.

g. Economic Analysis, March 1963.

h. Hydraulic Model, March 1963.

83. Coordination of Delta Planning, May 31, 1963, a report to the Interagency Delta Committee by the

Coordination of Delta Planning Subcommittee.
84. Delta Fish and Wildlife Protection Study. Annual Report (1962-63). No. 2, June 1963. California Depart-

ment of Fish and Game.
85. Technical Report on Barriers. July 1963. U.S. Army Corps of Engineers.

86. Use of Fluorescent Tracers in the Sacramento-San Joaquin Delta and in Suisun Bay. Office Report.

August 1963. Department of Water Resources.

87. Report of Interagency Delta Committee for Delta Planning. August 1963. Department of Water Re-

sources.

88. San Joaquin River Quality of Water—Report on Water Quality in Lower San Joaquin River as Related

to Agriculture, October 1963, U.S. Department of the Interior, Bureau of Reclamation.

89. Office Report, Delta Test Levee Investigation. November 1963. Department of Water Resources.

90. Problems of the Lower San Joaquin River Influencing the 1963 Salmon Run. January 1964. Department
of Water Resources.

91. Pilot Levee Maintenance Study. Annual Report (1962-63). February 1964. Department of Water Re-

sources.

92. Experimental Use of Tracers in the Lower San Joaquin River, March 1964. Department of Water
Resources.

93. Delta Fish and Wildlife Protection Study. Annual Report (1963-64). No. 3, June 1964. California Depart-

ment of Fish and Game and California Department of Water Resources.
94. Subsidence and Tide Gage Correlation, Sacramento-San Joaquin Delta. August 1964. Department of

Water Resources.

95. Hydraulic and Water Quality Investigation of the San Joaquin River near Stockton. August 1964.

Department of Water Resources.

96. Views and Recommendations of State of California on Report Entitled. Review Report on Navigation,

San Francisco Bay to Stockton, California, October 1964. Department of Water Resources.

97. Tidal Cycle Report, 1962-63. Sacramento-San Joaquin Delta. November 1964. Department of Water
Resources.

98. Plan of Development. Sacramento-San Joaquin Delta. January 1965. Department of Water Resources.

99. Plan of Development. Sacramento-San Joaquin Delta. January 1965. Interagency Delta Committee
Report.

100. San Francisco Bay. January 1965. A report to the California Legislature by the San Francisco Bay
Conservation Study Commission.

101. Interim Delta Depletion Study. Coordinated Statewide Planning Program. February 1965. Department
of Water Resources.

102. Delta Fish and Wildlife Protection Study. Annual Report (1964-65). No 4. June 1965. California Depart-

ment of Fish and Game and California Department of Water Resources.
103. Reference Elevations of Tide Gages. Sacramento-San Joaquin Delta. June 1965. Department of Water

Resources.

104. Sacramento District Office Report. Sacramento-San Joaquin Delta Area. Land-Use Survey Data. June
1965. Department of Water Resources.

105. Delta Negotiations Report of Supporting Data for Delta Water Quality Criteria. January 1966. Bureau
of Reclamation.

106. San Francisco Bay Hydraulic Model Study. September-October 1964. January 1966. Department of

Water Resources.
107. Pilot Levee Maintenance Study. Preview of Bulletin No. 167. February 1966. Department of Water

Resources.

108. Water Quality Conditions in the San Francisco Bay District, March 1966. Department of Water Re-

sources.
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109. Summary of Delta Master Recreation Plan for Review by Parent Committee. March 1966. Department
of Water Resources.

1 10. Ecological Studies of the Sacramento-San Joaquin Estuary, Fish Bulletins Nos. 133 and 136. 1966. Depart-
ment of Fish and Game.

111. Effects of Structural Geometry on the Velocity Distribution Patterns in the Delta Fish Protection Facili-

ties. May 1966. Department of Water Resources.
112. Delta Facilities Test Levee Program. Twitchell Island Study. Soils Test Results No. 66-71. May 1966.

Department of Water Resources.

113. Delta Master Recreation Plan, June 1966. The Resources Agency of California.

114. Ground Water Seepage and Water Quality During Operational Phase. Delta Intake Channel. California

Aqueduct. North San Joaquin Division. June 1966. Department of Water Resources.
115. Delta Fish and Wildlife Protection Study. Annual Report (1965-66). No. 5. June 1966. California Depart-

ment of Fish and Game and California Department of Water Resources.
116. Views and Recommendations of State of California on the Feasibility of Water Transfer in the Sacra-

mento-San Joaquin Delta. Peripheral Canal Unit. July 1966. Department of Water Resources.
117. Water Quality Investigation of Shima Borrow Pit, for Division of Highways. Engineering Report. August

1966. Department of Water Resources.

118. Suisun Soil Conservation District Master Plan Report Phase I. August 1966. Simpson Stratta and Associ-

ates and Karl H. Baruth.

119. Clifton Court Forebay Compilation of Material Presented to California Water Commission. Re: Proposal
that Clifton Court Forebay be made a Feature of the State Water Project. October 1966. Department of Water
Resources.

120. Recreation and Fishery Values in the San Francisco Bay and Delta. Stanford Research Institute. October
1966.

121. The Peripheral Canal of the Sacramento-San Joaquin Delta. A Summary of this Proposed Joint-Use

Feature of the California State Water Project and the Federal Central Valley Project. December 1966. Depart-

ment of Water Resources.

122. Fish Collection Facilities. Louver Slat Spacing Tests at Tracy Fish Collection Facility. 1964 Delta Fish

Protection Facility. January 1967. Department of Water Resources.
123. San Francisco Bay and Tributaries. California. Appendix V. Sedimentation and Shoaling and Model

Tests. January 1967. U.S. Army Corps of Engineers.

124. Tidal Cycle Report. 1965-66, Sacramento-San Joaquin Delta. March 1967. Department of Water Re-

sources.

125. Fish Collection Facilities Bypass Intake Passage Spacing Tests at Tracy Fish Collecting Facility. 1963

Delta Fish Protective Facility. March 1967. Department of Water Resources.

126. Geologic Exploration Delta Facilities. Peripheral Canal. Phase I. March 1967. Report. March 1967. Appen-
dix A. Drilling and Sampling Log. Department of Water Resources.

127. Ecological Effects of Federal-State Water Planning on the Delta Fisheries. March 1967. Contra Costa

County Board of Supervisors.

128. Pilot Levee Maintenance Study, Sacramento-San Joaquin Delta. Bulletin No. 167, June 1967. Department
of Water Resources.

129. Delta Fish and Wildlife Protection Study. Annual Report (1966-67). No. 6. June 1967. California Depart-

ment of Fish and Game and California Department of Water Resources.

130. Delta and Suisun Bay Water Quality Investigation. Bulletin No. 123. August 1967. Department of Water
Resources.

131. Tidal Cycle Report. 1966-67. Sacramento-San Joaquin Delta. December 1967. Department of Water

Resources.
132. Delta Fish and Wildlife Protection Study. Summary Progress Report No. 7. December 1967. California

Department of Fish and Game and California Department of Water Resources.

133. Hydraulic Model Studies of the Bypass Intake Structure for the Delta Fish Protection Facilities. Water

Science and Engineering Papers 1019. February 1968. Department of Water Resources.

134. Interim Measures for Protection of Fish and Water Quality in the Sacramento-San Joaquin Delta prior

to construction of the Peripheral Canal Unit. Central Valley Project. January 1968. U.S. Department of the

Interior. Bureau of Reclamation.

135. Investigation of Drainage Disposal to San Francisco Bay. Prototype Studies to Determine Waste Disper-

sive Characteristics of Lower Delta and Suisun Bay. February 1968. Department of Water Resources.

136. Investigation of Drainage Disposal to San Francisco Bay. Hydraulic Model Studies to Determine Waste
Dispersive Characteristics of Suisun and San Pablo Bays. March 1968. Department of Water Resources.

137. Suisun Soil Conservation District Master Plan Report. Phase II. May 1968. Simpson Stratta and Associ-

ates and Karl H. Baruth.
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138. An Analysis of the Dissolved Oxygen Regimen in the San Joaquin Estuary Near Stockton. California, May
1968. U.S. Department of the Interior, Federal Water Pollution Control Administration.

139. Progress Report, Western Delta Levee Seepage Surveillance Study, June 1968. Department of Water
Resources.

140. Seepage Conditions During the 1967-68 Fiscal Year, Lower Sacramento Valley, Seepage Monitoring
Program, Sacramento District. Annual Report on the Monitoring Program. April 1969. Department of Water
Resources.

141. Soil-Water-Salt Relationships of Waterfowl Food Plants in the Suisun Marsh of California. April 1969.

Wildlife Bulletin No. 1. Department of Fish and Game.
142. The Nation's Estuaries—San Francisco Bay and Delta. California. House of Representatives Hearing.

91st Congress. 1st Session. May 15, 1969.

143. San Francisco Bay-Delta Water Quality Control Program, June 1969. Kaiser Engineers.

144. The Delta and the State Water Project, June 1969. Department of Water Resources.
145. Overland Agriculture Water Facility—Western Sacramento-San Joaquin Delta—Memorandum Report,

Department of Water Resources, July 1969.

146. Lower San Joaquin River Water Quality Investigation, Bulletin Nos. 143-5, August 1969. Department of

Water Resources.

147. Preliminary Report to the California State Legislature on a Multiple-Purpose Levee System for the
Sacramento-San Joaquin Delta, February 1970. California Department of Water Resources.

148. A Preliminary Study of the Effects of Water Circulation in the San Francisco Bay Estuary. Geological
Survey Circular 637-A. B. 1970. U.S. Department of the Interior. Geological Survey.

149. Environmental Statement for the California Aqueduct, Project 2426. May 1971. California Department
of Water Resources.

150. Seepage Conditions During the 1968-69 Fiscal Year. Lower Sacramento Valley Seepage Monitoring
Program. Memorandum Report. May 1971. California Department of Water Resources.

151. Peripheral Canal Fish Return Facilities. Memorandum Report. June 1971. California Department of Water
Resources.

152. First Annual Report on Ground Water and Agricultural Monitoring Along Peripheral Canal. 1966-70.

Memorandum Report. June 1971. California Department of Water Resources.
153. Seepage Conditions During the 1969-70 Fiscal Year. Lower Sacramento Valley Seepage Monitoring

Program. Memorandum Report. September 1971. California Department of Water Resources.
154. First Report of Progress on Monitoring to Detect Possible Scour in Selected Channels of the Delta,

Memorandum Report. June 1971. California Department of Water Resources.
155. The Sacramento River Debris Study. Memorandum Report, October 1971. California Department of

Water Resources.

156. Project 2426—Presiding Examiner's Initial Decision on Application for License Under Part I of the
Federal Power Act Dated January 14, 1972.

157. Seepage Conditions During the 1970-71 Fiscal Year, Lower Sacramento Valley Seepage Monitoring
Program, Memorandum Report, May 1972. California Department of Water Resources.

158. Ecological Studies of the Sacramento-San Joaquin Estuary, A Decennial Report, 1961-71, published June
1972. California Department of Water Resources.

159. Annual Report on Ground Water and Agricultural Data Monitoring Along Peripheral Canal, 1971, Periph-

eral Canal Ground Water Monitoring Program, Memorandum Report, August 1972. California Department of

Water Resources.
160. Dispersion Capability of San Francisco Bay-Delta Waters, August 1972. California Department of Water

Resources.
161. Second Report of Progress on Monitoring to Detect Possible Scour in Selected Channels of the Delta,

Memorandum Report, September 1972. California Department of Water Resources.
162. Dissolved Oxygen Dynamics, Sacramento-San Joaquin Delta and Suisun Bay, October 1972. California

Departments of Water Resources and Fish and Game.
163. A Study of Toxicity and Biostimulation in San Francisco Bay-Delta Waters, October 1972. Departments

of Water Resources and Fish and Game, and Sanitary Engineering Research Laboratory for State Water
Resources Control Board.

164. Summary Report to the California State Legislature on Studies of the Sacramento-San Joaquin Delta,

December 1972. California Department of Water Resources.
165. Evaluation Testing Program Report for Delta Fish and Protective Facility, 1973 memorandum report.

Departments of Water Resources and Fish and Game.
166. Delta Master Recreation Plan, February 1973. Resources Agency.
167. Maintenance of Fish and Wildlife in the Sacramento-San Joaquin Estuary in Relation to Water Develop-

ment. Department of Fish and Game. April 1973.
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168. Interagency Ecological Study Program for the Sacrannento-San Joaquin Estuary, Second Annual Report
(1972). May 1973. Departments of Water Resources and Fish and Game and U.S Bureaus of Reclamation and
Sport Fisheries and Wildlife.

169. Annual Report on Ground Water and Agricultural Monitoring Activities Along Peripheral Canal, June
1973. Department of Water Resources.

170. Delta Levees, What Is Their Future? September 1973. Department of Water Resources.
171. Third Report of Progress on Monitoring to Detect Possible Scour m Selected Channels of the Delta,

memorandum report, September 1973. Department of Water Resources.
172. Sacramento Valley Ground Water Study Memorandum Report, Department of Water Resources, De-

cember 1973.

173. San Francisco Bay Area Interagency Wastewater Reclamation Study, February 1974. Department of

Water Resources for Technical Coordination Group.
174. The Growth-Inducing Impacts of the Proposed Peripheral Canal, March 1974. Socio Economic Systems,

Inc. for Department of Water Resources.
175. Annual Report on Ground Water and Agricultural Monitoring Activities Along Peripheral Canal, May

1974. Department of Water Resources.

176. Delta Water Quality in Relation to Delta Agriculture, July 1974. Warren R. Schoonover for Department
of Water Resources.

177. Delta-Suisun Bay Surveillance Program, A Water Quality Progress Report on the Peripheral Canal Study
Program, July 1974. U.S. Bureau of Reclamation.

178. Draft Environmental Impact Report, Peripheral Canal Project, August 1974. Department of Water Re-

sources.

179. Interagency Ecological Study Program for the Sacramento-San Joaquin Estuary. Third Annual Report

(1973), September 1974. Departments of Water Resources and Fish and Game, and U.S. Bureau of Reclamation

and Fish and Wildlife Service.

180. Fourth Report of Progress on Monitoring to Detect Possible Scour in Selected Channels of the Delta,

memorandum report, October 1974. Department of Water Resources.

181. Western Delta and Suisun Bay Phytoplankton Model, Verification and Projections, October 1974. Hydro-

science, Inc. for Department of Water Resources.

182. The Peripheral Canal Project, A Report to the Legislature, January 1975. Senate Committee on Natural

Resources and Wildlife.

183. Supporting Data on Net Water Demands and Water Supplies for Bulletin 160-74, Department of Water
Resources, February 1975.

184. Major Surface Water Development Opportunities in the Sacramento Valley, Department of Water
Resources, February 1975.

185. Comparison of Alternate Plans for Augmenting the State Water Project Memorandum Report. Depart-

ment of Water Resources, March 1975.

186. Investigation of Planned Operation and Management of the White Wolf Ground Water Basin. Bookman-
Edmonston Engineering, Inc. June 1975.

187. Annual Report on Ground Water and Agricultural Monitoring Activities Along Peripheral Canal, June

1975. Department of Water Resources.

188. Water Action Plan—Program for Water Management. Department of Water Resources. September

1975.

189. California's Ground Water, Bulletin 118. Department of Water Resources, September 1975.

190. Fifth Report of Progress on Monitoring to Detect Possible Scour in Selected Channels of the Delta,

memorandum report, September 1975. Department of Water Resources.

191. Alternate Course of Action to Provide Delta Protection and Adequate Water Supplies for California

(Phase I). Department of Water Resources, October 1975.

192. Urban Water Use in California, Bulletin 166-2. Department of Water Resources, October 1975.

193. Interagency Ecological Study Program for the Sacramento-San Joaquin Estuary, Fourth Annual Report

(1974), December 1975. Departments of Water Resources and Fish and Game, and U.S. Bureau of Reclamation

and Fish and Wildlife Service.

194. Suisun Marsh Protection Plan, Fish and Wildlife Element, December 1975. Jones and Stokes Associates,

Inc. for Department of Fish and Game.
195. The Central Valley Project, State Water Project, and Salinity Control in the Sacramento-San Joaquin

Delta. January 1976. John MacLeod MacDiarmid. published by State Water Resources Control Board.

196. Alternate Courses of Action to Provide Delta Protection and Adequate Water Supplies for California

(Phase II). Department of Water Resources, March 1976.

197. Delta Alternative Summaries. Department of Water Resources, April 1976.
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198. Alternative Report Southeast Delta Water Control Facilities. Department of Water Resources, April 20
1976.

199. Alternative Summaries—Phase III Components. Department of Water Resources, May 1976.

200. Water Conservation in California, Bulletin 198. Department of Water Resources. May 1976.

201. Delta Hydrodynamic Operations Model. Department of Water Resources, June 1976.

202. Ground Water and Agricultural Monitoring Activities Along the Peripheral Canal— 1975. Department of

Water Resources, June 1976.

203. Sacramento-San Joaquin Delta—A Summary of Facts. Association of State Water Project Agencies,
July 1976.

204. Delta Action Plan—Policies and Recommendations. Delta Advisory Planning Council, July 1976.

205. Joint Resolution of Sierra Club and the California Water Resources Association (Endorsing conjunctive
management of ground water and surface supplies and use of offstream storage), August 1976.

206. Delta Master Recreation Plan. Resources Agency, September 1976.

207. Delta Alternatives Study—STATUS—October 1976. Department of Water Resources.
208. Delta Alternatives—Memorandum Report (Sections on San Joaquin Valley Storage). Department of

Water Resources, October 1976.

209. Model Study of Tidal Pumping for the Suisun Marsh—Memorandum Report. Department of Water
Resources, October 1976.

210. Fish and Wildlife Impacts of Delta Water Facility Alternatives, October 14, 1976. Department of Fish and
Game.

211. Delta Alternative Studies—Ground Water Basin Capital Costs. October 28. 1976. Department of Water
Resources (memorandum).

212. Water Quality Control Plan for the Protection of Beneficial Uses in the Sacramento-San Joaquin Delta
and Suisun Marsh, Phase I Staff Report. State Water Resources Control Board. November 1. 1976.

213. Statement of the Department of Water Resources on Delta Alternatives (R. Robie. Brentwood. Califor-

nia). November 19. 1976.

214. Public Hearing Transcripts and Written Comments on Review of Delta Alternatives:

Phase I November 6. 1975, Sacramento
Phase II April 13. 1976. Stockton

April 14. 1976, Los Angeles
Phase III October 25, 1976, Stockton

October 26, 1976, Bakersfield

October 27, 1976, Sacramento
October 28, 1976, Los Angeles
October 29. 1976. Oakland
November 3. 1976. Chico
November 29. 1976. Bakersfield

215. Suisun Marsh Protection Plan. San Francisco Bay Conservation and Development Commission, Decem-
ber 1976.

216. Position Papers—Delta Environmental Advisory Committee. January 1977,

1. Solving the Delta Problem
2. Protection of Freshwater Outflow from the Sacramento-San Joaquin Delta
3. Future Protection of North Coast Rivers

4. Protection of the Suisun Marsh from Salinity Intrusion
5. Delta Levee Maintenance
6. Delta Water Transfer Facility

217. Interim Water Quality Control Plan for 1977, Sacramento-San Joaquin Delta and Suisun Marsh. State
Water Resources Control Board, January 1977.

218. Interim Water Quality Control Plan for 1977, Sacramento-San Joaquin Delta and Suisun Marsh. State
Water Resources Control Board, February 1977.

219. Alternative Delta Water Transfer Facilities Reconnaissance Designs and Cost Estimates—Memorandum
Report. Department of Water Resources, February 1977.

220. Delta Alternative Review Status—Draft, February 1977. Department of Water Resources.
221. Delta Alternatives Study— Final Report—Socio-Economic Systems, Inc. (For DWR) February 1977.

222. Economic Impact of the "No Project" Alternative Delta Alternatives Study. Socio-Economic Systems.
Inc. (For DWR) February 1977.

223. The California Drought— 1977. Department of Water Resources. February 15. 1977.
224. Statement of Department of Water Resources Before Senate Committee on Agriculture and Water

Resources (R. Robie), February 15. 1977. Department of Water Resources.
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225. Reasonableness of Water Contractors Future Water Requirements—H. G. Dewey. Jr., March 1977.

226. The California State Water Project. Bulletin 132—75-76-77. Department of Water Resources.

227. Sediment Study—Alternative Delta Water Facilities—Peripheral Canal Plan. April 1977. Department of

Water Resources.
228. Water Reclamation. Los Angeles Department of Water and Power, May 1977.

229. Memorandum to R. Robie. Department of Water Resources, and E. Fullerton, Department of Fish and
Game—Staff Recommendation on Delta Facility, May 10, 1977.

230. Selection of a Delta Water Transfer Facility by Delta Alternatives Staff. May 1977. Department of Water
Resources.

231. Economic Value of State Project Water by Dr. Edward J. Nenner—Economic Consultant for Metropoli-

tan Water District, June 1977.

232. Report to the Governor and the Legislature on Policy and Technical Matters Related to Construction

of State Water Project Delta Facilities, June 1, 1977 (Response to SCR 73).

233. The Sacramento-San Joaquin Delta—The Evolution and Implementation of Water Policy. W. Turrentine

Jackson-Alan M. Paterson, University of California, Davis—Department of History. June 1977.

234. Handout Material used at Technical Briefing on Delta Alternatives, June 17, 1977.

1. SWP and CVP Delta Export Demands (Draft, DWR Staff, 6/15/77)

2. Central Valley System Operation Study for Year 2000, June 1977 (Preliminary)

3. Delta Water Quality for Year 2000 Operation Study (Basin Plan Agr. Standards with April 4—Agency
Fish Agreement)

4. Landmark Reports of North Coast Planning (1930 to 1977)

5. Los Vaqueros Reservoir Project Information for June 17. 1977 Briefing

6. Los Banos Grandes Reservoir Project Information for June 17. 1977 Briefing

7. Glenn Reservoir-River Diversion Plan

8. Comparative Unit Costs of Dry Period Yield From Various Northern California Projects

235. Memorandum of Agreement—Draft (Four-Agency Fish and Wildlife Agreement). September 7. 1977.

236. Alternative Contra Costa Extension Canal Reconnaissance Designs and Cost Estimates—Memorandum
Report—July 1977. Department of Water Resources.

237. A Pilot Water Conservation Program—Status Report with Appendices B through —Authorized by

Assembly Bill 380 (Guaico). July 1977.

238. Contra Costa Extension Canal. Design and Cost Estimates. U.S. Bureau of Reclamation, October 14, 1977.

239. Key Elements—SB 346. November 1977. Department of Water Resources.

240. Water for California (brochure), November 1977.

241. Supplemental Information—Alternative Report on Southeast Delta Water Control Facilities. Department

of Water Resources, November 8, 1977.

242. Legislative Hearing Transcripts on SB 346, Joint Conference Committee;
November 3, 1977—Los Angeles
November 21, 1977—Fresno
November 28, 1977—San Diego
November 30, 1977—San Francisco

December 2, 1977—Redding
December 12. 1977—Stockton

243. State Senate Bill 346 (Ayala) Workload. Department of Water Resources (Memorandum). December
15. 1977.

244. Effect of Conservation on Southern District Urban Water Demand for 1980. 1990, 2000. December 1977.

Department of Water Resources.

245. Draft, Water Quality Control Plan, Sacramento-San Joaquin Delta and Suisun Marsh. State Water

Resources Control Board. March 1978.

246. Draft, Environmental Impact Report for the Water Quality Control Plan, Sacramento-San Joaquin Delta

and Suisun Marsh. State Water Resources Control Board, March 1978.

247. Special Task Force Report on the San Luis Unit, Central Valley Project, California. Public Law 94-46. U.S.

Department of the Interior. Bureau of Reclamation. 1978.

248. Report on the Suisun Marsh Interim Facilities. U.S. Bureau of Reclamation. U.S. Fish and Wildlife Service.

California Department of Fish and Game, and California Department of Water Resources, May 1978.

249. Restoration of Fish and Wildlife in the Sacramento-San Joaquin Estuary. California Department of Fish

and Game, June 1978.
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APPENDIX E

ABBREVIATIONS USED IN THIS BULLETIN
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ABBREVIATIONS
Entities

CCCWD — Contra Costa County Water District

CEQA — California Environmental Quality Act
CVP — Federal Central Valley Project

DEAC — Delta Environnnental Advisory Com-
mittee

DFG — Department of Fish and Game
DWR — Department of Water Resources
EPA — Environmental Protection Agency
EIR — Environmental Impact Report
EIS — Environmental Impact Statement
IDC — Interagency Delta Committee
IDP — Interagency Drainage Program
M&l — Municipal and Industrial

MWD — Metropolitan Water District of

Southern California

NEPA — National Environmental Policy Act
SES — Socio-Economic Systems. Inc.

SWP — State Water Project

SWRCB — State Water Resources Control
Board

USBR
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