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FOREWORD
This is the first of six volumes which record aspects of the planning, financing, design, con-

struction, and operation of the California State Water Project.

The State Water Project conserves and distributes water to much of California's population and

irrigated agriculture. It also provides generation of electric power, flood control, water quality

control, new recreational opportunities, and enhancement of sports fisheries and wildlife habitat.

Construction of the first phase of the State Water Project was completed in 1973. The $2.3

billion reimbursable cost is t>eing repaid by the water users and other beneficiaries. It is expected

that another $0.7 billion will be spent during the next decade to construct authorized facilities

for full operation.

This first volume summarizes California's water development problems and planning consider-

ations. It sketches the State's water development history through 1951, when the State Legislature

authorized the basic elements of the State Water Project. The principal events which led to

approval of the financial foundation for the Project—the $1.75 billion general obligation bond
issue passed by the State Legislature in 1959 and approved by California voters in 1960—are

recorded and pertinent water right provisions and issues are explained. The contract provisions

made for water service to local agencies and for the agencies' reimbursement to the State are

reported and other basic financial arrangements, including revenue bonds, sharing of costs of

joint-use facilities with the United States, and federal payments for flood control, are discussed.

It reports the current status of construction and financing, as well as significant dates in the

construction and operations programs.

Project facilities now operating range over California from Plumas County in the north to

Riverside County in the south, with major facilities serving the people of the San Francisco Bay
and Southern California areas, as well as the agriculture of the San Joaquin V^alley. In service are

20 reservoirs, 5 power plants, 17 pumping plants, and some 540 miles of aqueduct.

Finally, this volume summarizes the benefits Californians have realized during the first 1 2 years

of the Project's operations. Its data show the steady growth in water deliveries, power production,

recreational use, and other services from 1962 through 1973.

This volume was prepared by Arthur C. Gooch, Chief, Program Analysis Office, from material

contained in prior Department reports and with extensive assistance from personnel throughout

the Department.

The other volumes give the details of the design, construction, and operation of the Project.

The subjects are: Volume II, Conveyance Facilities; Volume III, Storage Facilities; N'olume I\',

Power and Pumping Facilities; Volume V, Control Facilities; and Volume VI, Project Supple-

ments.

John R. Teerink, Director

Department of Water Resources

The Resources Agency
State of California
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ABSTRACT

Two hundred years of western civilization have

brought California to the nation's peak in population

and agriculture and given the State an urgent need to

provide a growing supply of fresh water for the peo-

ple, the crops, and the industries within its borders.

From a water supply development that began in

1770 with a six-mile aqueduct to serve the San Diego

Mission of the Spanish Franciscans, Californians have

moved forward to today's unprecedented construc-

tion of the California Aqueduct—a man-made river

extending 444 miles down two-thirds of the length of

the State.

Although considered the prime facility in the vast

State Water Project, which extends from the northern

reaches of the Upper Feather River to the homes and

farms of Southern California, the Aqueduct is not the

final act in the story of the State's water development.

Planning must continue to meet growing needs that

will outstrip those that can be met by features existing

or being built today. Past experience has shown that

the State must take the lead in such planning efforts

toward implementation of local projects as well as

federal projects within the State and the State Water

Project itself. It must also assume a prominent role in

the development of regional water concepts which

will benefit the entire western United States, enabling

California and the other states of the West to develop

and utilize water resources most effectively.

The Legislature, in 1951, authorized California's

State Water Project and subsequently adopted a num-
ber of modifications to the basic proposal. In 1959,

legislation was passed to authorize the use of general

obligation bond funding for the Project, and the vot-

ers of the State approved this method of financing in

1960, thus establishing the basic financial foundation

for the construction of future project works.

The Project commences in the Upper Feather River

region where three of five authorized dams have been

constructed. Their reservoirs primarily provide for

recreation with minor irrigation and domestic water

uses.

Downstream from these dams (about 90 miles) are

the Oroville Facilities. Dominant among these facili-

ties is Lake Oroville, which provides the major conser-

vation storage for the Project. Other primary benefits

from these facilities include flood control, electrical

energy generation, recreation, and enhancement of

fisheries and wildlife habitat.

Water released from the Oroville Facilities flows

down the Feather River until it joins the Sacramento
River and continues to the Sacramento-San Joaquin

Delta. An aqueduct branches from the Delta to serve

the north San Francisco Bay area.

The California Aqueduct is the primary convey-

ance feature of the Project for delivery of water to the

southern San Francisco Bay area, the San Joaquin Val-

ley, and Central and Southern California. The Aque-

duct begins on the southern extremity of the Delta,

extends southward along the western side of the San

Joaquin Valley, crosses the Tehachapi Mountains, fol-

lows the northern flank of the San Gabriel and San

Bernardino Mountains, crosses the San Bernardino

Mountains, and terminates in Riverside County, a to-

tal distance of 444 miles from the Delta. Branch aque-

ducts to the southern San Francisco Bay area, certain

coastal counties, and the Los Angeles metropolitan

area also are included.

The Project is by no means complete. Construction

will continue through the years ahead to keep abreast

of the Project's water delivery obligations under the

contracts for water supply. Continuing long-term

planning, financing, and construction will be re-

quired since the Project is but the initial work of the

State Water Resources Development System.
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CHAPTER I. PROBLEMS AND PLANNING CONSIDERATIONS

California, through the years, has been faced with the problem of how best to control, protect,

conserve, and develop her most vital resource—water. In fact, this subject was a matter 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 development within the State

must recognize the diverse needs that exist and show both imagination and foresight in meeting them.

California Contrasts

The State of California is a land of contrast, which
complicates its water problems. Its 100 million acres

include both the highest and the lowest elevations in

the coterminous United States. Its northern and
southern borders are separated by 10 degrees of lati-

tude; 10 degrees of longitude separate its eastern and
western extremities. Its climate ranges from subtropi-

cal to alpine. Annual precipitation varies from less

than 2 inches to more than 100 inches. 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 arid and semiarid regions of

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

close to the sea coast and remote from abundant water
supplies. These contrasts are responsible for most of

California's water problems. To a large extent, they

have determined the scope and direction of the water
development planning effort in the State.

Water Requirements

California's population has doubled in almost every

20-year period since 1860, and its water requirements
have increased correspondingly. In 1950, when plan-

ning for the State Water Project was well underway,
total water requirements for the State were about 21

million acre-feet per year. By 1965, water require-

ments had increased to more than 33 million acre-feet

per year. Although the growth rate has slowed in re-

cent years, it is estimated that the total water require-

ments of the State could reach 48 million acre-feet by
2020, soon after the State Water Project reaches full

operating capacity. Thus, during the span of 70 years

which will have elapsed between design and full oper-

ation of the Project (1950-2020), the total water re-

quirements of the State can have increased by almost
150 percent.

Maldistribution

Considering the State as a whole, California's basic

water problem is one of maldistribution rather than

inadequacy. The State's average annual runoff sub-

stantially exceeds its water requirements and is ex-

pected to continue to do so even under ultimate

conditions of development. This runoff, however,
does not occur at the right time or in the right place.

Most of the runoff occurs during the winter and
spring when the needs are usually at a minimum.
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 be-

tween the source areas and areas of demand. About
70% of the total streamflow occurs north of the lati-

tude of Sacramento, while 80% of the ultimate water
requirements lie south of that line. The large varia-

tions of runoff that occur from year to year are an-

other part of California's water problem. The typical

pattern consists of a dry period of several years fol-

lowed by one or more years of above-normal runoff
Years of average runoff are the exception rather than
the rule.

Natural Storage

Correction of the maldistribution of water in time
and place is a primary planning objective. Winter
flows must be stored for use during the summer grow-
ing season, and the excess runoff of wet years captured
for use during drought periods. To a certain extent,

this is accomplished naturally. Snow in the mountains
accumulates during the winter, and its melting pro-

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

ground water basins and made available for future

use.

The State's extensive ground water basins have
served in the past as a natural mechanism for ironing

out the irregularities and discrepancies in water sufH
ply. Over the years, these ground water reservoirs

have furnished the major part of California's water
supplies. Some of the largest and most productive of

the ground water reservoirs are located in the San
Joaquin Valley and in Southern California. Unfortu-
nately, they have been heavily exploited to the point

where extractions exceed replenishment. Overdraft
conditions have existed for many years.
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CHAPTER I. PROBLEMS AND PLANNING CONSIDERATIONS

California, through the years, has been faced with the problem of how best to control, protect,

conserve, and develop her most vital resource—water. In fact, this subject was a matter 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 development within the State

must recognize the diverse needs that exist and show both imagination and foresight in meeting them.

California Contrasts

The State of California is a land of contrast, which
complicates its water problems. Its 100 million acres

include both the highest and the lowest elevations in

the coterminous United States. Its northern and
southern borders are separated by 10 degrees of lati-

tude; 10 degrees of longitude separate its eastern and
western extremities. Its climate ranges from subtropi-

cal to alpine. Annual precipitation varies from less

than 2 inches to more than 100 inches. 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 arid and semiarid regions of

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

close to the sea coast and remote from abundant water
supplies. These contrasts are responsible for most of

California's water problems. To a large extent, they
have determined the scope and direction of the water
development planning effort in the State.

Water Requirements

California's population has doubled in almost every

20-year period since 1860, and its water requirements
have increased correspondingly. In 1950, when plan-

ning for the State Water Project was well underway,
total water requirements for the State were about 2

1

million acre-feet per year. By 1965, water require-

ments had increased to more than 33 million acre-feet

per year. Although the growth rate has slowed in re-

cent years, it is estimated that the total water require-

ments of the State could reach 48 million acre-feet by
2020, soon after the State Water Project reaches full

operating capacity. Thus, during the span of 70 years

which will have elapsed between design and full oper-

ation of the Project (1950-2020), the total water re-

quirements of the State can have increased by almost
150 percent.

Maldistribution

Considering the State as a whole, California's basic

water problem is one of maldistribution rather than
inadequacy. The State's average annual runoff sub-

stantially exceeds its water requirements and is ex-

pected to continue to do so even under ultimate

conditions of development. This runoff, however,
does not occur at the right time or in the right place.

Most of the runoff occurs during the winter and
spring when the needs are usually at a minimum.
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 be-

tween the source areas and areas of demand. About
70% of the total streamflow occurs north of the lati-

tude of Sacramento, while 80% of the ultimate water
requirements lie south of that line. The large varia-

tions of runoff that occur from year to year are an-

other part of California's water problem. The typical

pattern consists of a dry period of several years fol-

lowed by one or more years of above-normal runoff.

Years of average runoff are the exception rather than
the rule.

Natural Storage

Correction of the maldistribution of water in time
and place is a primary planning objective. Winter
flows must be stored for use during the summer grow-
ing season, and the excess runoff of wet years captured
for use during drought periods. To a certain extent,

this is accomplished naturally. Snow in the mountains
accumulates during the winter, and its melting pro-

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

ground water basins and made available for future

The State's extensive ground water basins have
served in the past as a natural mechanism for ironing
out the irregularities and discrepancies in water sup-
ply. Over the years, these ground water reservoirs

have furnished the major part of California's water
supplies. Some of the largest and most productive of
the ground water reservoirs are located in the San
Joaquin Valley and in Southern California. Unfortu-
nately, they have been heavily exploited to the point
where extractions exceed replenishment. Overdraft
conditions have existed for many years.



Reservoirs and Canals

Since the natural processes are not adequate to meet
California's water development needs, additional stor-

age is needed, primarily in surface reservoirs. Addi-

tional quantities of water can also be stored in

underground basins in many areas of the State. In

addition to storage, transportation facilities are

desired which are capable of moving the water from
the places of occurrence to the areas of need. Large
conduits must be considered, extending for hundreds
of miles and crossing formidable mountain barriers,

such as the Tehachapis and the Coast Range. Active

faults may have to be crossed and major structures

built in areas of seismic activity. Special problems are

posed by areas of ground subsidence in the San Joa-

quin Valley. The conveyance of water through the

channels of the Sacramento-San Joaquin Delta re-

quires major engineering and environmental consid-

erations.

Flood Control

Most of California's development has occurred on
its low-lying flatlands, the flood plains, alluvial fans,

and deltas that were subject to periodic inundation

under natural conditions. Over the years, extensive

flood control projects have been constructed to pro-

tect many of these areas. These efforts, however, have

not been able to provide an adequate degree of protec-

tion throughout the State. Acute flood problems still

exist, particularly in the north coastal area and the

Sacramento-San Joaquin Delta.

Water Quality

Deficiencies in water supply almost invariably have

generated problems of water quality, some of which
can be met by water development. Persistent over-

draft conditions in coastal ground water basins have

lowered water table elevations below sea level, induc-

ing a landward flow of sea water into the aquifers,

sometimes to the point that the utility of the ground
water basin, or at least its coastward fringe, is practi-

cally destroyed. In some Central Valley ground water

basins, excessive pumping has allowed connate brines

to invade the fresh waters and impair or destroy their

usefulness as well as creating deep subsidence prob-

lems (see Chapter IX, San Luis Division).

The intrusion of sea water into the tidal estuary of

the Sacramento-San Joaquin Delta creates a water

quality problem of major significance to the entire

State. This intrusion is kept under control by main-

taining a substantial outflow of fresh water into Sui-

sun Bay, much of it taken from reservoir storage.

Wastes and Drainage

Most uses of water by man add pollutants to the

waters with resultant deterioration of quality. As
these uses increase, the need for adequate treatment

and dis|x>sal of the waste waters becomes increasingly

important. This is particularly true in areas of defi-

ciency, where maximum reuse of water is desirable.

A lack of adequate drainage can seriously reduce the

productivity of irrigated land. The disposal of saline

drainage waters is also an important factor in the

maintenance of ground water quality. A serious drain-

age problem, manifested by waterlogged lands and
impaired water quality, exists in parts of the San Joa-

quin V^alley, particularly on the west side. Provision

of adequate drainage and suitable disposal facilities is

an integral part of the development and utilization of

California's water resources.

Hydroelectric Power

Until the midpoint of this century, most of the elec-

tric power used in California was produced by hy-

droelectric plants, where the energy of falling water
is converted into electrical energy. Since about 1950,

however, other sources of electrical energy have

become increasingly important. A phenomenal
growth in electric power demands has been caused by
increases in population coupled with both greater per

capita power consumption and wider use of electricity

in commercial industry. This is illustrated by the fact

that in the decade between 1963 and 1973, California's

total installed electric generating capacity almost dou-

bled, rising to 34.3 million kilowatts. For the last 20

years (1953 through 1973) new hydroelectric plants

accounted for only about 20% of the State's increase

in capacity.

Recreation, Fish and Wildlife

Outdoor living and water-associated recreation

have always been important aspects of the California

way of life. As the population of the State grows, and
the time and opportunity for recreational pursuits in-

crease, the need expands rapidly for more and better

facilities for camping, fishing, hunting, swimming,
boating, and other water-associated sports. The main-

tenance of streamflow for preservation or enhance-

ment of sport fisheries and wildlife habitat is equally

important. The limitation of reservoir fluctuations in

the interest of boating and swimming and the provi-

sion of shoreline facilities are other important points

in a balanced planning concept.

Rights to the Use of Water

The acquisition or adjustment of water rights is

another essential element of water development plan-

ning in California. From the early days until the first

decades of the 20th century, each water development
was usually for a single purpose and was executed by

a single individual or group for local usage only. The
coordination among diverters on each stream was
through the fabric of water rights woven by agree-

ments and court decisions. Little attempt was made to

determine how a diversion or storage project would
affect groups on other streams, and normally there

was no great need to do so.

Soon the need was recognized, however, for storing

water during wet periods for subsequent use in dry

periods. This was vividly brought into focus by the

2



long dry periods of the 1920s and 1930s, and the need

for long-term cyclic carryover storage as well as annu-

, al regulation became paramount.

I

Two principles significantly affected the rights to

I the use of unappropriated water. The first of these is

j
set forth in the California Water Code, Division 1,

i Chapter 1, Section 102, which states, "All water with-

in the State is the property of the people of the State,

1
but the right to the use of water may be acquired by

I appropriation in the manner provided by law."

The second principle is set forth in the California

Constitution, Article XIV, Section 3, which states:

"It is hereby declared that because of the condi-

tions prevailing in this State the general welfare

requires that the water resources of the State be

put to beneficial use to the fullest extent of which

they are capable, and that the waste or unreasona-

ble use or unreasonable method of use of water be

prevented, and that the conservation of such wa-

ters is to be exercised with a view to the reasona-

ble and beneficial use thereof in the interest of the

people and for the public welfare. The right to

water or to the use or flow of water in or from any

natural stream or water course in this State is and

shall be limited to such water as shall be reason-

ably required for the beneficial use to be served,

and such right does not and shall not extend to the

waste or unreasonable use or unreasonable

method of use or unreasonable methcxl of diver-

sion of water. Riparian rights in a stream or water

course attach to, but to no more than so much of

the flow thereof as may be required or used con-

sistently with this section, for the purposes for

which such lands are, or may l>e made adaptable,

in view of such reasonable and beneficial uses;

provided, however, that nothing herein contained

shall be construed as depriving any riparian

owner of the reasonable use of water of the stream

to which his land is riparian under reasonable

methods of diversion and use, or of depriving any

appropriator of water to which he is lawfully en-

titled. This section shall be self-executing, and the

Legislature may also enact laws in the further-

ance of the policy in this section contained."

To the extent that unused water was not subject to

vested rights, it could be made available by construc-

tion of storage and diversion facilities. The law per-

taining to the acquisition of rights to the use of

unappropriated water for these purposes would be

applicable, however. Where necessary, vested rights

also can be acquired by agreement or condemnation.

A discussion of water rights, particularly as they

relate to the State Water Project, is contained in Chap-
ter IV.





CHAPTER 11. EARLY WATER DEVELOPMENT

The history of California is written in the story of its water development. From the 18th and 19th

centuries into the early 1900s, this development was carried out primarily by individuals and private

companies. The period between World Wars I and II saw the initiation of statewide planning for water
development, the preparation of the State Water Plan, and the Legislature's approval of the Central
Valley Project as the first implementation of a part of the State Water Plan (see Appendix D, Definition

of Terms). These plans incorporated the works constructed and planned for by local agencies, especial-

ly the metropolitan centers, and federal agencies and created the first coordinated, master plan for the

State's water development.

18th and 19th Centuries

The record of water development in California goes

back to the latter part of the 18th century when Span-

ish missionaries diverted water from streams to irri-

gate crops in the valleys of Southern California. The
gold rush of 1849 gave impetus to water development,

and many ditches were constructed in the Sierra Ne-
vada for placer mining. Some of these ditches were
later utilized for irrigation and power, and some of

them are in use even today.

Information on California's water resources has

been systematically recorded since 1849 when precipi-

tation stations were established at Sacramento and
San Francisco. The first streamflow gauging stations

in California were established in 1878 under the direc-

tion of the first State Engineer, William Ham Hall.

Systematic planning for the comprehensive develop-

ment of California's water resources began in 1873,

when a commission appointed by President Grant in-

vestigated the water resources of the Central Valley.

The report of this study offered a plan for utilizing the

water supply of the Sierra Nevada and pointed to the

responsibility of the Federal and State Governments
in providing guidance, direction and leadership in de-

veloping California's water supplies.

The State launched its first comprehensive investi-

gation of its water resources and development in 1878

under direction of the State Engineer. He concurred
in the 1873 study that the waters of the Central Valley
should be developed in a systematic manner, and he
published a series of maps and reports to substantiate

his views.

Early 1900s

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 1920s, 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 frame-

work to provide guidance and coordination.

Statewide Planning

Water development planning on a statewide basis

was initiated by Colonel Robert B. Marshall, chief

geographer of the U. S. Geological Survey, and out-

lined in a bulletin published in 1919 under the spon-
sorship of the California State Irrigation Association.

Colonel Marshall proposed that waters of the Sacra-

mento River and its tributaries be impounded and
delivered to the Sacramento and San Joaquin V^alleys

through large canals for irrigation of 12,000,000 acres.

He also proposed exporting water to Southern Cali-

fornia.

In 1921, the State Legislature authorized the State's

water officials, then in the Department of Public
Works, to conduct a statewide water resources investi-

gation. The Department made its first report to the

Legislature on this investigation in 1923 (Ref 1; see

Appendix A, References and Other Sources). A sup-

plemental report went to the Legislature in 1925 (Ref
2), and a summary report was made in 1927 (Ref. 3).

A related report was made in 1929 (Ref 4).

State Water Plan

In 1931, State Engineer Edward Hyatt made a re-

port (Ref 5) to the Legislature on what he called the

State Water Plan. (Mr. Hyatt was State Engineer
from 1927 to 1950, and Chief of the Division of Water
Resources within the Department of Public Works.)
Nine years and $1 million were spent in preparation
of the report on the State Water Plan. It discussed

both the physical and economic aspects of the

proposed development. It provided for an exchange of
water between the north and south portions of the



Central Valley, recognized the national benefits, es-

timated the cost, and discussed possible methods of

repayment. This report found that such a develop-

ment of the Central Valley would cost $160,000,000.

Federal agencies also reported on various phases of

the proposed development of the Central \'alley. The

most important reports were those by the Corps of

Engineers in February 1931 (Ref. 6) and the Bissell

report made cooperatively by the Bureau of Reclama-

tion and the State of California in May 1931 (Ref. 7).

Central Valley Project

Two years after the State Water Plan was presented

to the Legislature, it passed the Central Valley Project

Act of 1933 (Chapter 1042, Statutes of 1933, now codi-

fied in Water Code Div. 6, Part 3, commencing at Sec.

1 1 100) to implement the initial features of the State

Water Plan in the Central Valley. This same act was

later incorporated by reference in the Burns-Porter

Act of 1959 (Water Code Div. 6, Chapter 8, Part 6, Sec.

12931, et seq.) and provided the vehicle for additional

financing of the State Water Project (see Chapter III)

.

The Central Valley Project Act provided for dams,

reservoirs, canals, pumping plants, and power plants

in an extensive system to improve utilization of the

Sacramento, Spt Joar uin, and other rivers. Facilities

authorized wei ; Kennett Dam (now Shasta Dam),

Contra Costa Conduit, San Joaquin Pumping System,

Friant Dam, Madera Canal, Friant-Kern Canal, and

"such other units as may be added from time to time".

The Act also provided financing through issuance of

$170,000,000 in revenue bonds. After passage of the

bill, it was subjected to a referendum, which placed it

before the voters of the State in a special election held

on December 19, 1933. The project won the voters'

approval.

No funds, however, could be obtained to begin con-

struction of the Central Valley Project, because the

nationwide depression of the early 1930s made the

revenue bonds unmarketable. Subsequently, federal

authorization and financing through the Bureau of

Reclamation of the U. S. Department of the Interior

was arranged and construction began in 1935. Today,

the Central Valley Project of the Bureau of Reclama-

tion constitutes a major water development, storing

water in many reservoirs and delivering several mil-

lion acre-feet of water throughout the Central Valley.

Federal Agencies

The role of the federal agencies in water resources

development in California extends well beyond the

Central Valley Project. The U. S. Department of the

Army, Corps of Engineers, has responsibility for flood

control, river navigation, and harbor development.

The Bureau of Reclamation has an interest in water

resources conservation and land reclamation. Both

agencies have constructed major single-purpose and

multi-purpose projects in California. The U. S. De-

partment of Agriculture, Soil Conservation Service,

also has contributed by providing financial and tech-

nical assistance to loc agencies in developing small

watershed managem' r. md flood control projects to

complement the larp^ r ,i \ -lopments by the Bureau of

Reclamation and thr < >> v- of Engineers.



CHAPTER III. MOVING TOWARD THE STATE WATER PROJECT

The planning that led to the State Water Project began after World War II and was stimulated by
the unprecedented development of California and the corresponding increase in the need for water.

The State's Division of Water Resources engaged in twoseriesof studies, each with a separate objective.

One concentrated on the collection of basic data and development of a statewide water plan, the

California Water Plan. The other considered a specific project as an initial unit of the Plan, the State

Water Project.

California Water Plan

The Legislature in 1945 authorized the State Water
Resources Board to conduct an investigation of the

water resources of California (Chapter 1514, Statutes

of 1945, now codified in Water Code Div. 6, Part 6, Ch.

1, commencing at Sec. 12570, and Ch. 2, commencing
at Sec. 12639). The investigation was designated the

"Statewide Water Resources Investigation". Funds
were provided in the 1947^8 budget for commence-
ment of the investigation, and additional funds were
provided by subsequent appropriations through 1955.

These investigations were carried out by the Division

of Water Resources of the Department of Public

Works as a service for the State Water Resources
Board.

This work brought about the publication in 1951 of

Bulletin No. 1, "Water Resources of California" (Ref
8). It reported data on precipitation, unimpaired
stream runoff, floodflows and frequency, and quality

of water throughout the State. In 1955, the State pub-
lished Bulletin No. 2, "Water Utilization and Require-
ments of California" (Ref 9). It included estimates of

the current use of water throughout the State for all

consumptive purposes and presented forecasts of

probable ultimate water requirements, based in gen-
eral on the capabilities of lands for development. The
third and concluding phase of the Statewide Water
Resources Investigation was reported in Bulletin No.
3, "The California Water Plan" (Ref 10).

Bulletin No. 3 presents preliminary plans for full

practical development of all the water resources of the
State to meet its ultimate water needs. The Bulletin

describes plans for local water resource development
together with those works needed for the major trans-

fers of water from the areas of surplus in the north to

the water-deficient areas to the south.

Specific Project Planning

The Division of Water Resources also pursued the
second type of study, i.e., a project that would meet
the water requirements of the Slate in the immediate

i

future. In May 1951, State Engineer A. D. Edmonston
(State Engineer, 1950-1955) presented the first com-
plete report on the Feather River Project (Ref 11).

This report proposed a multiple-purpose dam and res-

ervoir on the Feather River near Oroville complete

with power plant, and afterbay dam and power plant,

a Delta Cross Channel, an electric power transmission

system, an aqueduct to transport water from the Delta

to Santa Clara and Alameda Counties, and an aque-

duct to transport water from the Delta to the San
Joaquin Valley and Southern California.

State Water Project Authorized

The proposed project was authorized by the Legis-

lature in 1951 under the State Central Valley Project

Act (Water Code Sec. 1 1260). It was designated "The
Feather River and Sacramento-San Joaquin Delta Di-
version Projects". Under the Central \'alley Project
Act, the Division of Water Resources was authorized
to continue necessary investigations, surveys and
studies, including the preparation of plans and specifi-

cations for the construction of the authorized works,
and to submit its plans to the Water Project Authority
for approval.

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 Riv-
er Project (Ref 12).

Project Modified

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 modifica-
tions of the original 1951 plan by adding San Luis
Reservoir on the west side of the San Joaquin Valley
and by including San Benito County to be served by
the aqueduct primarily proposed for Santa Clara and
Alameda Counties. In August 1955, the Legislature
referred the report to independent consultants, the
Bechtel Corporation, for review. The Bechtel report
to the Legislature (Ref 13) concluded:

"Engineering concepts as proposed by the
State Engineer are considered sound with respect
to the scope of the Feather River Project ....
The financial requirements of the project appear
to be manageable in relation to probable popula-
tion, income and wealth of the State, and there-

fore it is our considered judgment that, subject to

the conditions outlined herein, it is feasible to



finance the Feather River Project with general

obligation bonds of the State."

After receipt of the Bechtel report, the Legisla-

ture directed that the project incorporate the

modifications which the Division of Water Re-

sources had proposed in its 1955 report (California

Stats. 1956 Ex. Sess., Ch. 54, amending Water Code
Section 11260).

Winter Flood of 1955-56

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 intense

flood-producing precipitation covered an area of

about 100,000 square miles, which represented over

60% of the area of the State. On many streams, the

peak discharges are believed to have been greater than

the near-legendary floods of 1861-62. Loss of at least

64 lives was attributed to the flood, most of which

were lost in Sutter County in and around Yuba City.

Damage to public and private property amounted to

more than $200,000,000 in direct losses and immeasur-

able indirect losses.

Construction Begins

In February 1957, the Legislature, reacting to the

floods of the previous year, made the first emergency

appropriation ($25,190,000) to the Department of Wa-

ter Resources (created July 1956 as discussed later) for

actual construction of the State Water Project (Calif.

Stats, 1957, Ch. 15). Construction began in May 1957

on facilities in the Oroville area. The first contract

covered construction of tunnels numbers 4 and 5 on

the Western Pacific Railroad relocation, part of the

work necessary to clear the dam and reservoir site of

the railroad. Appropriations were made from year to

year through 1960 to continue the Oroville relocations

and to start construction of the South Bay and Califor-

nia Aqueducts in 1959.

The Legislature, in 1959, reaffirmed its earlier dec-

laration that the people of the State have a primary

interest in the orderly and coordinated development,

utilization, and protection of the water resources of

the State. It also accepted the California Water Plan

(Ref. 10) "with such amendments, supplements and

additions as may be later necessary" as the guide in

achieving that end (Water Code Sections 10004-

10007).

Bums-Porter Act

Although units of the State Water Project had been

authorized and construction begun in 1957, it was not

until 1959 that the Legislature enacted the legislation

necessary to fully implement these authorizations. A
comprehensive water program was presented to the

Legislature, and it adopted the California Water Re-

sources Development Bond Act, known and cited as

the Burns-Porter Act (Water Code Sections 12930-

12944), subject to ratification by the voters at a 1960

general election. (The text of the Act as enacted in i

1959 is reproduced in Appendix B.) This Act, to-

gether with other measures, was designed to assist in

the financing of the State Water Resources Develop-

ment System.

The Act authorized the issuance of $1.75 billion in

general obligation bonds to assist in the financing of

immediate construction of the State Water Facilities

and later construction of specified additional works

(Water Code Sec. 12935). The State Water Facilities,

the first stage in the State Water Resources Develop-

ment System, constitute what is widely known as the

State Water Project.

As specified by the Burns-Porter Act, the State Wa-
ter Resources Development System includes, in addi-

tion to the State Water Facilities, such additional

facilities as the Department of Water Resources deems
necessary and desirable to augment water supplies in

the Delta and to meet local needs including flood con-

trol. These may consist of multiple-purpose dams,

reservoirs, aqueducts, and appurtenant works in the

watersheds of the Sacramento, Eel, Trinity, Mad, V^an

Duzen, and Klamath Rivers (Water Code Sections

12931 and 12938).

The Burns-Porter Act provides that the facilities

financed thereunder shall be acquired, constructed,

operated, and maintained pursuant to the provisions

of the Central Valley Project Act (Water Code Sec.

1 293 1 ). It thus includes a number of additional powers

and limitations. Some of the more significant of thes

are:

(1) Area of origiji law (Water Code Section ^

11128 and 11460-11463), i

(2) Authority to cooperate with the United
]

States (Water Code Sec. 11500),

(3) Provisions concerning contracts for the fur-

nishing of project services (Water Code Section^

11454-11455 and 11625-11671), and

(4) Authority to issue revenue bonds for the co

struction of facilities (Water Code Div. 6, Part

Ch. 8, commencing at Sec. 11700; 36 Ops. Cal. Atty

Gen. 160 [I960]; Calif. Assembly Journal 845-4"

[Mar. 5, 1963]; Warne\. Harkness, [1963] 60 Cal. 2d

579, 387 P. 2d 377).

Another method of financing the State Water Re-

sources Development System under the Burns-Porter

Act was through its appropriation of the Californi;i

Water Fund for project construction (Water Code
Sec. 12938). The California Water Fund was created

by the 1959 Legislature (Water Code Div. 6, Part 6,

Ch. 7, commencing at Sec. 12900), and monies (almost

$29 million) in the then existing Investment Fund
were transferred to it. (The Investment Fund had

been established by the 1956 Legislature from the

State's share of Long Beach oil revenues.) Specified



portions of state lands revenues and revenues from oil

produced in the Long Beach Harbor tidelands were
also designated for deposit in the California Water
Fund (Water Code Sec. 12912).

The State Water Facilities authorized for construc-

tion by the Burns-Porter Act include water develop-
ment facilities for local areas (Water Clode Sec. 12934)

as provided in the Davis-Grunsky Act (Water Code
Div. 6, Part 6, Ch. 5, commencing at Sec. 12880), dis-

cussed in Chapter X. The forerunner of this act had
been adopted by the Legislature in 1957 (Calif. Stats.

1957, Ch. 2052) and established the policy of providing
state loans and grants to public agencies.

The Burns-Porter Act authorized the issuance of
bonds in the amount of $130 million (Water Code Sec.

12938) out of the $1.75 billion general obligation bond
authorization to meet expenditures under the Davis-
Grunsky Act to further the development, control, and
conservation of the water resources of California.

Act Upheld and Ratified

Immediately following the passage of the Burns-
Porter Act, the Department began studies to develop
a coordinated fmancial, construction, and manage-
ment program. Beginning in the spring of 1960, the
proposed program was given comprehensive and in-

dependent review by engineering and fmancial con-
sultants, whose separate reports were published in

October 1960.

The engineering consultants, Chas. T. Main, Inc.,

included the following conclusions in their report
(Ref. 14):

"The various structures proposed for the sys-

tem present no engineering problems which can-
not be solved by proper design . . . The
conservation facilities . . . would yield sufficient

water to supply the 1990 demand throughout the
repayment f>eriod . . . the project could pay
back all costs if 1960 costs prevail . . . and if a

master district is established in the San Joaquin
Valley and in certain other agricultural areas
.... The Burns-Porter Act falls slightly short

of providing sufficient funds . . . and makes no
provision for escalation."

The financial consultants, Dillon, Read & Co., Inc.,

said in their report (Ref. 15):

"... the Program would meet our financial
feasibility tests on the basis of present construc-
tion cost levels."

The bond act required the approval of a majority of

the State's voters in order to become effective. It re-

ceived the approval of the majority (51.47%) of the
voters at the general election of November 8, I960.
The constitutionality of the California Water Re-

sources Development Bond Act was sustained by the
California Supreme Court in The Metropolitan Water
District ofSouthern California v. Marquardt, 59 Cal
2d 1 59, 379 P. 2d 28 ( 1963 ) . This was a mandate action
brought under the original jurisdiction of the State
Supreme Court to test the validity of the water supply
contract between the State and The Metropolitan Wa-
ter District of Southern California. The Court upheld
the Burns-Porter Act against the various constitution-
al objections levied against it and upheld all the provi-
sions of the contract.

Reorganization of Water Agencies

In 1956, the Legislature took an important step to
further the development of the State's water resources
program. It provided for a reorganization of the water
agencies of State Government. Effective July 5, 1956,
the State Department of Water Resources was created
by act of the Legislature (Chapter 52, Statutes of 1956,
First Extraordinary Session, see Water Code Sections
120-127).

The new department was created by transferring to
it the functions of the Water Project Authority and
the functions of the Division of Water Resources of
the Department of Public Works, except those relat-

ing to the appropriation of water and the determina-
tion of water rights, which were vested in a new State
Water Rights Board (now State Water Resources
Control Board). The authority of the State Water Re-
sources Board, relative to the conduct of statewide
water resources investigations, special investigations,
and the completion of Bulletin No. 3, "The California
Water Plan", also was transferred to the Department
of Water Resources.

In addition, the former State Water Resources
Board was designated the State Water Board (later
changed to California Water Commission) and was
placed within the Department of Water Resources to
confer with, advise, and make recommendations to the
Director with respect to any matters and subjects un-
der his jurisdiction and to perform other duties (Wa-
ter Code Sections 150-166).

Subsequently, in October 1961, the Resources
Agency of Californiji was created bringing under one
administrator (now Secretary) the State's programs
for conservation and use of natural resources.





CHAPTER IV. WATER RIGHTS

The problems and solutions concerning the acquisition of water rights by the State for the operation

of the State Water Project evolved during the planning period and have continued since that time. Even
before the beginning of planning of the Project, much of the runoff had been appropriated for beneficial

uses under water rights that date back, in some cases, to the early mining days more than a century

ago.

Riparian and Appropriative Doctrines

In general, the surface water resources of the Slate

flowing in any natural stream or watercourse may be

diverted for beneficial use under the riparian or ap-

propriative doctrines (Ref. 16).

There is no California statute defining riparian

rights, but a modification of the common law doctrine

of riparian rights has been established in this State by
decisions of the courts and confirmed by the provision

of Section 3, Article XIV' of the State Constitution

(see also Water Code Sections 100-101 ) . Lands within

the watershed of a natural watercourse which are trav-

ersed thereby and border thereon, with certain excep-

tions and limitations, are riparian, and each owner
thereof has a right which is correlative with the right

of each other riparian owner to share in the reasonable

beneficial use of the natural flow of water which
passes the land. No permit is required from the State

Water Resources Control Board for such use.

Prior to 1872, appropriative water rights could be

acquired by simply taking and beneficially using wa-
ter. In 1872, Sections 1410 through 1422 of the Civil

Code were enacted. These sections established a per-

missive procedure for perfecting an appropriation of

water. Provision was made for posting a notice of

appropriation at the proposed point of diversion and
recording a copy thereof with the County Recorder.

If the statutory procedure was followed and the ap-

propriation completed with due diligence, priority

related back to the date of posting. Subsequent to 1 872,

the priority of an appropriator who did not comply
with the Civil Code procedure did not attach until

water was beneficially used.

The two methods of appropriation existing prior to

the effective date of the Water Commission Act, i.e.,

December 19, 1914, are no longer available for appro-
priating water in surface streams and other surface

bodies of water and in subterranean streams flowing
in known and definite channels. An appropriation of

such water requires compliance with the provisions of
Division 2, Part 2, of the Water Code, which is admin-
istered by the State Water Resources Control Board.

Unappropriated Water

The unappropriated water available to the State

Water Project originates chiefly in the mountains bor-

dering the Sacramento Valley, with lesser amounts
coming from the mountains east of the San Joaquin
Valley and from the floors of the Valleys. The return

flows from upstream diversions also make up part of

the water supply. While much of the runoff from
these sources had been appropriated for beneficial

uses under prior water rights, additional portions of

unappropriated water were also needed in the future
to meet the growing needs of the areas in which the
water originates as well as in the areas of deficient

water supplies.

State Filings

The acquisition of rights to surplus waters now be-

ing conserved and transported by the State Water
Project began almost 50 years ago. In 1927, the Legisla-

ture took an important step to assist the State in ol)-

taining water rights to implement the plans reported

on by the Department of Public Works in the mid-
1920s. It enacted a law to provide in effect for the

reservation of unappropriated water for future devel-

opment in accordance with statewide plans (Chapter
286, Statutes of 1927, now codified in Water Code Sec.

10500, et seq.).

The 1927 act gave the Department of Finance au-

thority to file applications to appropriate unappro-
priated water for a general or coordinated plan of
development. (Applications, pursuant to Water Code
Section 10500, et seq., are now filed by the Depart-
ment of Water Resources, transferred to the State Wa-
ter Resources Control Board, and held by the Board
pending assignment to the developing agency.)
The law provided that the applications may be held

up to a specific date prescribed by legislative enact-

ment, without regard to diligence as required of other
applicants, until the particular project is ready for

construction. The applications then may be assigned
to the agency which is prepared to implement the plan
or a portion of the plan. Exemptions from diligence
have been granted periodically by legislative enact-

ment and now extend through 1975. They are expect-
ed to be continued in four-year increments until full

project water deliveries are being made.
The Department of Finance filed a number of ap-

plications on July 30, 1927. the day after the law
became effective, and thus initiated the legal process



to establish water rights under the plans of that time

for coordinated statewide development of California's

water resources. These applications have been as-

signed to and are now held by the State, the United

States, or other agencies. Water right permits have

been issued on many of these applications to the De-

partment of Water Resources for the State Water

Project, to the Bureau of Reclamation of the U. S.

Department of the Interior for the Central Valley

Project, and to other agencies.

Local Area Protection

During the water development planning of the

1920s, the Legislature was asked to give assurance to

the counties wherein the water originates that they

would always be entitled to as much of their local

water supplies as they need. These counties wanted to

ensure that any exportations of water would not leave

them short at any time in the future. The first enact-

ment along this line was made in 1931 as the County
of Origin Law (Water Code Sec. 10505). This forbids

assignment or release of priority of an application for

which there was a state filing that would deprive a

county in which the water covered by the application

originates of any water necessary for the development

of that county.

A second restriction on the exportation of water

was included in the Central Valley Project Act, adopt-

ed in 1933. This provides that the construction and
operation of the project shall not deprive areas in

which water originates, or areas immediately adjacent

thereto which can conveniently be supplied with wa-

ter therefrom, of the prior right to all of the water

needed for their development (Water Code Sections

11460-11463, watershed protection statutes).

The area and county of origin laws were the subject

of two opinions of the State's Attorney General in

1955 (25 Ops. Cal. Attorney General 8 [1955] and 25

Ops. Cal. Attorney General 32 [1955]). These opinions

confirmed problems which resisted solution and
delayed progress of the State Water Project until 1959.

North-South Controversy

The opinions upheld the constitutionality of the

area and county of origin laws. The State Attorney

General held that, even though water was put to use

through an export project constructed by the State, it

could be recaptured whenever needed by the area of

origin. This led to a controversy variously referred to

as the North-South fight, the argument between the

areas of surplus and the areas of deficiency, or the

Senate-Assembly dispute (representatives from
northern counties dominated the Senate at that time;

those from the south, the Assembly).

This was the setting in which the 1956, 1957, and

1958 regular sessions of the Legislature convened,

hoping to resolve this difficult and complex problem.

In addition, the Second Extraordinary legislative ses-

sion in 1958 was called by Proclamation of the Gover-

nor to obtain passage of the State Budget. The Budget
had not been passed in the regular legislative session

because of widespread disagreement among
legislators regarding appropriations for continuing

construction work on the State Water Project that had
begun in 1957. Although the Budget was subsequently

passed, the root problem still existed.

The Administration was confronted with an estab-

lished state policy requiring that any area using water

out of a state project must use the water subject to the

right of recapture by the watershed of origin, if and
when required for the beneficial use of the counties

located in that area of origin.

Senate leadership in the Legislature was firm in its

determination to preserve the historic state policy em-
bodied in the County of Origin statutes. The Assem-
bly was equally dedicated to the adoption of a

modification of that basic policy that would assure

continuance of the water rights upon which water

supply contracts with the State were to be predicated.

Valiant attempts were made to find an acceptable

solution to this problem. Constitutional amendments
were drafted and redrafted. Some provided only the

broad principles of reconciliation while others were
specific and detailed, spelling out each and every right

of the conflicting forces up to and including specific

quantities of water available for use and recapture.

Numerous committees, although composed in many
instances of the most capable water leaders in the

State, could not effect an acceptable solution, and
eventually each was disbanded. Historic precedents

and concepts built into state water policy over the

prior century of California water law were too firmly

entrenched to be modified by any individual or group.

This was the setting in which the 1959 Legislature met
in an attempt to break this deadlock.

Governor Eldmund G. Brown, prior to the 1959

1

regular legislative session, was faced with an almost

impossible job if he was to attempt to resolve all of the

conflicting factors involved in the development of the

state water program. The past legislative sessions had

clearly demonstrated that the State, as an entity,

would not operate a program that had inherent within

it the power to impair the ability of one of its parts to

expand and grow by depriving that part of the water

necessary for growth. It was equally clear that the

beneficiaries of the project could not be expected to

support a program, either politically or through finan-

cial commitments, unless firmly convinced as to the

power of the State to complete the program and the

continued ability to deliver the quantities of water

specified in contracts entered into.

In order to give the southern part of the State the

assurances it needed, a program had to be planned and

adopted that would circumvent the effect of the Wi
tershed Protection Act and County of Origin statutes
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t)\ some means other than legislation affecting their

legal status.

The Administration attempted to demonstrate that

all the water required to service all of the interests

involved could be supplied under a state program and
thus was able to avoid facing the dilemma which had
so completely disrupted the plans of prior administra-

tions.

Assuming that demonstration of the fact that ade-

quate water supplies existed would resolve the con-

troversial recapture issues, there still remained the

drafting of legislation that would provide funds for

construction of the facilities required to store and dis-

tribute the water. This legislation was to be known as

the Burns-Porter Act and was introduced as Senate
Bill 1106. It is doubtful that the history of California

can produce a single piece of legislation, the contents
of which were more carefully and closely screened.

The Act was designed to meet three basic points

! stated by the south to be its minimum requirements
for such legislation at the beginning of the 1959 legis-

lative session. These points were:

1. That the possible effect of the Mallon decision be
overridden to the extent that water contracts between
the State and local entities not be subject to abrogation
or interference by a future act of the Legislature.

2. That the bond authorization be in sufficient

amount to cover the entire sum necessary to complete
the Feather River facilities (State Water Project) not-

withstanding the fact that other funds might be avail-

able for construction purposes.

3. That the facilities for which the bond money was
to be spent be described.

The requirements of the north were:

1. That there be no constitutional amendment.
2. That the watershed protection and county of ori-

gin statutes not be modified or changed by this

legislation.

3. That funds be made available for the construc-
tion of projects to serve the north.

4. That the Feather River facilities and the funds
made available therefor should not be "a single

shot deal" and that funds be assured for the con-
struction of additional major storage to augment
supplies of water in the Delta for export.

Argument Settled

All of these points were met by the Burns-Porter
Act as fmally approved by a two-thirds majority in

both houses of the Legislature in 1959. The solution
was based on two concepts. First, California had ade-
quate water supplies, including the State's rights in

and to the waters of the Colorado River, if properly
conserved and conveyed to meet the needs of both the
areas of origin and the areas of deficiency. Second, the
problem was to assure adequate financing for projects
to furnish water supplies to all areas and at the same

time to provide flood control, power production, rec-

reation, and enhancement of fisheries. The Burns-
Porter Act dealt with these concepts by establishing

( 1 ) an assured system of financing for the initial con-
servation and transportation features of the State Wa-
ter Project, and (2) offset bond financing for the later

development of projects to meet local needs and to

replenish water supplies available for export from the
Sacramento-San Joaquin Delta when the Delta inflow
and the State Water Project yield is reduced by in-

creased use in the areas of origin upstream. Addition-
ally, the Act provided $130 million for local projects
under the Davis-Grunsky Act. The Burns-Porter Act
thus provided an accommodation related to water
rights arguments between north and south, as well as

established the financial foundation for the Project's

initial phase and for its later expansion through addi-
tional development.
Under the foregoing concepts, the Department was

assigned applications previously filed by the Depart-
ment of Finance under Water Code Section 10500, et
seq. for water rights for the operation of the State
Water Project.

State Water Resources Control Board
Decision 1275

In 1967, after a 40-day water rights hearing, the
State Water Resources Control Board (State Water
Rights Board at that time) issued Decision 1275, which
ordered that permits be issued to the Department sub-
ject to numerous terms and conditions. Included
among the terms and conditions was the so-called

"Blind Point" condition which prohibited the Depart-
ment from diverting water from the Sacramento-San
Joaquin Delta or collecting water to store in Oroville
Reservoir any time during the period April 1 to June
30, when the maximum chloride content of the San
Joaquin River at Blind Point in the Delta exceeds 250
parts per million. The Board also reserved jurisdiction
for the purpose of formulating or revising terms and
conditions relative to salinity control in the Delta.

State Water Resources Control Board
Decision 1379

Exercising the jurisdiction reserved in Decision
1275, the Board convened a hearing on July 22, 1969
and, on the basis of a record developed during 93 days
of hearings extending to October 5, 1970, issued on
July 28, 1971 its Decision 1379. This decision ordered
the Department and the Bureau of Reclamation,
among other things, to prevent Delta channel water
quality from degrading below specified standards.

They must accomplish this either by discontinuing
pumping from the Delta to supply the two water
projects or by releasing natural flow or water stored
in upstream reservoirs of the projects, or by a combi-
nation of both methods. Additionally, they are re-

quired to conduct studies in the Delta concerning
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temperatures, velocity, algal growth, dissolved oxy- receiving or expecting to receive water from the fed-

gen, scour, turbidity, and productivity. The Board eral and state projects (Central Valley East Side

recognized that much is yet to be learned about the Project Association, et al v. State Water Resources
Delta and provided in Decision 1379 that the hearing Control Board it\A Kern County Water Agency, et al

will be reopened not later than July 1, 1978 for the v. State Water Resources Control Board).

purpose of receiving further evidence concerning Until the litigation concerning Decision 1379 is set-

salinity control, protection of fish and wildlife, and tied and the provisions of the decision become effec-

other related matters. tive, the Department is operating the State Water
Implementation of Decision 1379 was prevented by Project under the water right permits issued by the

a Sacramento County Superior Court preliminary in- Board pursuant to its Decision 1275 but in doing so is

junction issued on petition of several public agencies in compliance with Decision 1379 thus far.



CHAPTER V. WATER SUPPLY

The water supply available to the State Water Project originates primarily ii. the drainage areas
tributary to the Central \'alley. Precipitation throughout the Central \'alley o ars almost entirely
during the winter months providing unstored flows into the Sacramento-San Joa> lin Delta which are
available for export. During the summer months, the export supplies are dependent upon multipurpose
releases from upstream reservoirs and irrigation return flows.

Two basic concepts comprise the foundations for the operations studies necessary to determine the

dependable yield of the State Water Project. The first is the Delta Pooling Concept, which requires that

the yield of the State Water Project from water of the Central Valley be taken after local upstream
requirements have been satisfied. The second concept is that the State Water Project and the Central
Valley Project must coordinate their operations.

Delta Pooling Concept

The Delta Pooling Concept is premised on the

counties of origin and watershed protection statutes of

the California Water Code (Sections 10505 and 1 1460

through 1 1463). These statutes provide, in effect, that

no water shall be exported from an area in which it

originates, or from areas immediately adjacent that

can be conveniently served by such water, if it is need-

ed for the development of those areas. Water supplies

may be depleted for upstream uses in the counties of
origin, and local agencies in the area in and above the

Delta also have a prior right to contract for water
service from the State Water Project. These principles

are incorporated into the contracts between the State

and the water service contractors for water deliveries

from the State Water Project. As these depletions to

the water supply occur, the Department will provide
additional project conservation facilities to sustain the
project diversions. The costs of these facilities, to-

gether with costs of the initial conservation works,
will be repaid by water service contractors under the
"Delta Water Charge". Each contractor for a water
supply will pay this charge annually as a uniform rate

per acre-foot of annual entitlement. It is a conserva-
tion charge which will be the same for all contractors.

It is designed to amortize, with interest, over the en-
tire project repayment period the State's capital in-

vestment represented by each year's construction
expenditures on conservation facilities, together with
applicable operating expenses incurred during the
year. Thus, a single price is charged for project water,
at or upstream from the Delta, to recover the costs of
all project conservation facilities. This rate varies over
time, however, as additional costs of conservation
facilities occur.

The effect of this principle is to average, for both
present and future customers, the lower costs of the
initial conservation features with the higher costs of
later conservation facilities. This eliminates, for the

State Water Project Water contractors, the traditional

appropriative water rights concept that "first in time
is first in right" and places all customers on an equiva-

lent footing under a utility framework.

Coordinated Operation Concept

On May 16, 1960, the Department of Water Re-
sources, on behalf of the State of California, and the

Bureauof Reclamation, on behalf of the United States,

entered into an unprecedented history-making agree-

ment. This agreement provides the basis lor the coor-

dinated operation of the State Water Project and the

Central Valley Project.

This agreement dispelled the problem of a lengthy
water right adjudication or lawsuit to establish rights

of the State and Federal Government to water in the

Central Valley. Instead it provides for coordination of

the projects without respect to the relative priorities

of water rights. The agreement also provides for a

method of allocating shortages of water supplies. Arti-

cle 16 of the agreement specifically recognizes that

additional criteria will be needed for the actual day-to-

day operation to produce the maximum accomplish-
ment of the two projects.

This need for coordination was also set forth in the

December 30, 1961 agreement for the construction of
the San Luis Joint-Use Facilities.

Negotiations toward coordinated operation cul-

minated in a draft document, dated May 13, 1971, enti-

tled "Supplemental Agreement Between the United
States of America and the State of California for v.' )or-

dinated Operation of the Central Valley Project and
the State Water Project". This draft has not been ap-

proved by the Secretary of Interior because < a law-

suit filed by the Environmental Defense Fund, Inc.,

and determination of whether an environmental im-
pact statement should be prepared. In the meantime,
the two agencies have used the draft agreement as a

basic guideline on a year-to-year basis with complete
satisfaction of its adequacy.
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This draft agreement provides a computational pro-

cedure by which the two agencies shall coordinate the

operations of their facilities to meet the Sacramento
Valley in-basin uses, including water quality objec-

tives, flood control operational criteria, and equitable

division of unstored flows available for export. It was
recognized that while this initial attempt to establish

operational guidelines for a complex, dynamic, and
unpredictable system might work perfectly, changing
conditions will inevitably require changes in the

agreement. Therefore, the parties will review the

agreement at the end of every five years and adopt any
necessary changes.

This draft agreement is also used as a measure of the

impact that a proposed facility or a revised operating

objective will have upon the yield of each project.

Project Yield

The dependable yield of the State Water Project

was determined by operation studies for the historical

water supply period from 1922 through 1954. This

period was selected because (1) it contains the most
severe drought period of record, from 1928 through

1934; (2) it includes the two driest years of record,

1924 and 1931; and (3) hydrologic conditions preced-

ing and during the period were such that the reser-

voirs would be full at the beginning and at the end of

the period.

Reductions in water available for agricultural use

during the critical supply period amount to a max-
imum of 50 percent in any one dry year and a total of

100 percent of a year's supply in any series of seven

consecutive years pursuant to standard contract provi-

sions.

The yield capabilities of the conservation facilities

of the State Water Project are determined by the rela-

tionship among total water demands, available water

supplies, and the operational characteristics and
capabilities of the project conservation facilities. The
yield of the facilities will not remain static. It will

gradually decrease as upstream depletions increase to

meet the needs of future urban and agricultural devel-

opment in the areas of origin.

The general procedure of the actual yield studies

are discussed in the Department's Bulletin No. 132-65

(Ref. 17). A complete detailed description of a typical

operation study was presented as evidence in the 1966

water rights hearings on the State's applications to

store water at Oroville and San Luis and to divert

water from the Sacramento-San Joaquin Delta. These
department studies are documented in two reports,

entitled "Sources of Data and Columnar Description

for the Coordinated Operation of State Water Project

and Central Valley Project", July 1966 and "Supple-

mental Information for DWR Exhibit No. 80, Coor-
dinated State Water Project—Central Valley Project

Operation Study", August 1966.
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Water requirements of the Feather River service

area downstream from Oroville Dam needed to be

satisfied before releases from the reservoir could be

considered available for export. The reservoir would
make available a firm supply ranging from 730,000 to

970,000 acre-feet per year for irrigation use in the

Feather River service area. Previously, about 450,000

acre-feet per year were available during a dry year
(Ref. 12).

The Burns-Porter Act was designed to finance a

4,000,000-acre-foot project with a yield sufficient to

accommodate growth of water needs in its service

areas until 1990. This was predicated upon the con-

tinued availability of 5,326,000 acre-feet of water per
year from the Colorado River.

The U.S. Supreme Court decree resulting from the

decision of June 3, 1963, in Arizona v. Californu

(1963) 83 S. Ct. 1468, 376 U. S. 340, lowered Califor-

nia's anticipated allocation by 962,0(X) acre-feet pel

year. This allocation was to be effective only as loi

as 7.5 million acre-feet are available annually. Shou
the River drop below that output, California's alloca-

tion would, accordingly, be even lower.

As a result of the 962,000-acre-foot loss per year, th(

largest burden will fall on The Metropolitan Water
District of Southern California, one of the State's larg-

est water contractors. Its p>ortion of the loss is 662,000

acre-feet, while the remaining loss is absorbed by agri-

cultural users outside the service area of the State Wa-
ter Project.

The Metropolitan Water District asked the Depart-

ment to consider increasing the District's maximum
annual entitlement from the State Water Project by
500,000 acre-feet to offset its loss from the Colorado
River. The additional 162,000 acre-feet would come
from importations by the City of Los Angeles from
the Owens River and Mono Basin. It was estimated
that approximately 230,000 acre-feet not availablej

from the 4,000,000-acre-foot yield would be needed b;

the District to fill out its requested 500,000-acre-fi

increase.

The fact should be kept in mind that the 4,000,000-]

acre-foot yield of the Project was not an absolute fig-

ure that would be available for all time. Under the

provisions of the Burns-Porter Act, it was fully known
that additional conservation facilities would be re-

quired after the mid-1980s to maintain the 4,000,000-

acre-foot project yield. This was because of the deple-

tions that were expected to occur in meeting increased

local development needs under the Watershed Protec-

tion Act and County of Origin statutes. The addition-

al demands to increase the project yield to 4,230,000

acre-feet had the net effect of advancing by about one
year the date when additional conservation facilities

would be required or purchase of storage in an exist-

ing or future federal development would be necessary.

In view of this, the Department decided to increase

the project yield and proceeded to obtain the neces-



sary concurrence of the California Water Commission
and the water contractors. The Commission approved

the increase in September 1964, and the water contrac-

tors executed contract amendments which changed

the amount stated in Article 16(a) from 4,000,000 acre-

feet to 4,230,000 acre-feet.

I

Coordinated operation studies of the State Water

i

Project made in 1964 indicated that the yield of the

initial facilities would satisfy demands until about the

i
mid-1980s, at which time an additional conservation

;
facility would be needed to develop a maximum of

f 700,000 acre-feet of new annual yield. This was based

Jon a minimum project yield of 4,230,000 acre-feet per

year, which represents the total net dependable sup-

• ply to be made available to the water service contrac-

itors from the State Water Project. In addition to this

net supply, the gross yield of the project conservation

facilities must provide water consumptively used for

project purposes other than water supply and water

consumed or otherwise lost incidental to the normal
operation of project facilities. This gross yield is con-

sidered to be equivalent to the demands on the water

supply available in the Delta.

Water Resources Control Board Decision 1379 is-

sued on July 28, 197 1 provided water quality standards

in the Sacramento-San Joaquin Delta that would have

a severe impact on the water supplies available for

export to the water service contractors. The average

reduction in water supply to the State's water contrac-

tor would be at>out 300,000 acre-feet per year. The
average dry year ( 1928-34 water supply) reduction to

them would be about 650,000 acre-feet. Estimates of

the effect vary to some extent depending upon as-

sumptions as to future development within the Cen-
tral V'alley and the estimates of the amount of fresh

water required to meet the quality standards set forth

in Decision 1379 (see Chapter IV').

Bulletin No. 132-72 (Ref. 17) indicated that addi-

tional conservation facilities would not be needed un-

til about 1996. If Decision 1379 standards are to apply,

however, the additional conservation facilities will be

needed in the late 1980s, probably 1988. These esti-

mates of the date for completion of additional conser-

vation works are based on the substantial decline in

the expected rate of buildup of water demand in

Southern California, as shown in Bulletin No. 160-70

(Ref. 83). These demand estimates are averaging

about 1,000,000 acre-feet per year less than projected

contractual commitments. The actual new orders for

project water for the next five years (1975-1979) are

running quite close to the original water demand
buildup provided in the contracts.
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CHAPTER VI. POWER SUPPLY

The importance of electric power to the State Water Project was recognized from the very beginning.

Although substantial amounts of power will be generated during project operations, the requirement

for even larger amounts of power for pumping purposes became paramount. Significant actions were
taken during the formulative years of the Project and are continuing today to ensure that this critical

need will be met.

Early Power Planning

The initial plan of development, as set forth in the

Feather River Project feasibility report of May 1951,

included both an Oroville and an afterbay power
plant, some 39 pumping plants, a thermal power gen-

erating plant as a source of pumping power, and trans-

mission facilities. Substantial changes were made to

the plan as development progressed. A February 1955

report (Ref 12) did not include any Oroville afterbay

power plant, transmission lines, or thermal power
plant. It presented alternative aqueduct routes with a

considerable reduction in the number of pumping
plants, and some of the alternatives included power
recovery plants. Letters from the Pacific Gas and
Electric Company concerning cost of power for

pumping and the value of power generated were in-

cluded in that report.

In order to coordinate the many complex issues be-

ing faced at that time, a Marketing Section was estab-

lished in the Division of Design and Construction of

the newly created Department of Water Resources in

November 1956. The Section's primary role was to

coordinate the many facets of project power develop-

ment with market requirements. In 1958, a prelimi-

nary report was prepared on the possibility of

developing Tehachapi pumped-storage power. This

was subsequently dropped and the decision was made
to make the Tehachapi crossing in a single lift. A
preliminary report on Oroville pumped storage, dated

November 1958, first established the Oroville power
development plan. This plan was adopted substantial-

ly as proposed and provided the basis for final design

of the Oroville power facilities (see Chapter IX, Oro-
ville Facilities).

In May 1958, a Power Advisory Committee was
established at the invitation of the Director consisting

of representatives of privately and publicly owned
Northern and Southern California utilities. The Com-
mittee reported to the Director on October 29, 1960

concerning the solution of problems relative to the

utilization of power generated by, and the supply of

power required for, the State Water Project.

A Director's special study group also was estab-

lished which, in December 1959, recommended policy

to implement the State Water Resources Development

System. The study group's recommendations covered

f>ower policy as well as other project matters.

In April 1961, a Division of Operations was estab-

lished, including a Power Branch responsible for de-

veloping the power program and for negotiating and

administering power sale, purchase, transmission and

interchange contracts. A power consultant was em-
ployed to assist in this work, and a power purchase

and sales program was submitted by him on May 8,

1962.

A contract was made with the Fluor Corporation

for an energy source study in January 1963, and their

final report was submitted in September 1964 (Ref
18). A study of Oroville-Delta transmission lines was
contracted for in January 1964 with Sverdrup & Par-

cel and Associates, and their report was submitted in

October 1964 (Ref 19).

These foregoing studies set the stage for the power
contracts that were executed concurrently with, or

subsequent to, study completion. They also laid the

groundwork for the negotiations going on today and
into the future.

Power Procurement

Negotiations for the first major project power con-

tract began in January 1959 with the Bureau of Recla-

mation for a supply of Central Valley Project power
for South Bay Aqueduct pumping. The State had
planned a transmission interconnection with the Bu-

reau's Tracy Pumping Plant switchyard, but Pacific

Gas and Electric Company offered use of their facili-

ties at a lower cost. This contract was signed on De-
cember 8, 1961, and service was initiated that same
month over PG&E facilities.

The Big Bend Powerplant of the Pacific Gas and
Electric Company, which would he inundated by
Oroville Reservoir, was acquired by the State and a

contract was negotiated, dated December 2, 1965. The
Pacific Gas and Electric Company operated the plant

and purchased the power output until September 1967

when the facilities were about to be inundated by a

rising Lake Oroville.

Studies and negotiations looking toward a supply of

low-cost pumping power from the Pacific Northwest
also began in 1959, and contracts were entered into in
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August 1966 for firm "Canadian Entitlement Power"
(firm power developed on the Columbia River in the

United States by virtue of water storage in reservoirs

constructed in Canada) and for surplus and other

power and transmission services from the Bonneville

Power Administration System. In August 1967, a con-

tract was signed with three California utilities for

transmission of Northwest power to points in Califor-

nia and for their purchase of Northwest power and
transmission capability contracted for by the State

when not required for project use.

In September 1966, a contract was executed with

the City of Los Angeles Department of Water and

Power for the cooperative development of the Castaic

power potential of the West Branch of the California

Aqueduct (see Chapter IX, West Branch).

In November 1966, four major California utilities

contracted to supply power for project pumping re-

quirements to supplement other sources.

Negotiations for the sale of power from the Oroville

and Thermalito facilities began in December 1964 and

were concluded November 29, 1967 with the signing

of a contract for sale of the entire output to three

California electric utilities for 50 years, subject to

withdrawal (see Chapter VIII, Power Sales Backing).

Negotiations with the Atomic Energy Commission

were begun in November 1963, looking forward to the

construction of a nuclear power plant as a power
source for the Project. It was proposed to develop a

"^eed and blanket" reactor which was an early con-

cept for a breeder reactor. The plant would be a proto-

type of commercial size with the Federal Government
paying the research and development costs. A breeder

is a reactor that produces more fuel than it consumes.

In a nuclear power plant, this type of reactor would
provide the heat necessary to produce steam for the

generation of electricity and simultaneously produce

an excess of fissionable material that could also be used

to fuel other plants. It produces fissionable material

(plutonium-239) from comparatively useless but fer-

tile material (uranium-238). The breeder concept

comes from the fact that it produces fissionable

material faster than the reactor consumes the original

fuel in the fission process. The contractor for the

Atomic Energy Commission encountered technical

difficulties with the fuel elements, and the Depart-

ment's negotiations with the AEC were subsequently

discontinued when it became evident that the techni-

cal difficulties could not be resolved in the foreseeable

future.

The Department, the Los Angeles Department of

Water and Power, and the Southern California Edison
Company entered into an agreement on May 26, 1971

to investigate the feasibility of the Piru Creek Project,

a proposed pumped-storage installation on the West
Branch of the California Aqueduct. Geological ex-

ploration and preliminary engineering were accom-
plished on several alternatives. It was subsequently

decided by the parties to the agreement that the De-
partment would construct Pyramid Powerplant on
the West Branch as the first phase of construction and
that the pumped-storage facilities would be deferred

for reconsideration at a later time.

Continuing Power Planning

The Department established a separate Power Of-

fice in May 1972 reporting to the Directorate level.

The primary role of the Office is to assure that the

Project has a continuing supply of power at a reasona-

ble cost. One of the most important parts of this pro-

gram is to investigate the economic feasibility of state

participation, together with several electric utilities,

in the construction and operation of nuclear generat-

ing plants. In 1974, the State entered into an agree-

ment with the Los Angeles Department of Water and
Power, the Pacific Gas and Electric Company, the

Southern California Edison Company, and the San
Diego Gas and Electric Company for the preparation

of a feasibility study of a proposed, 4,400-megawatt,

nuclear p'ant to be located near Wasco in the San
Joaquin Valley. Another prospective area for coopera-

tive development of a nuclear plant is in the southeast-

ern part of the State.
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CHAPTER VII. WATER SERVICE CONTRACTS

The contracts between the State and local agencies to provide the agencies with water service from
the State Water Project in return for payment of the major portion of the capital and operating costs
of the Project were basic to its construction and operation.

Water Contract Negotiations

The first water service contract was signed with
The Metropolitan Water District of Southern Califor-

nia on November 4, 1960, just four days before the

general election in which the California voters ap-

proved the bond provisions of the Burns-Porter Act.

This contract was negotiated by the Department of

Water Resources and the District on the basis of Gov-
ernor Eldmund G. Brown's Statement of Contracting

Principles for Water Service Contracts, which he an-

nounced January 20, 1960. These Contracting Princi-

ples set forth some of the most rigid terms ever devised

for a water project. The issuance of these Contracting
Principles early in 1960 contributed significantly to

the subsequent approval of the Burns-Porter Act
provisions by the voters of the State at the 1960 gen-

eral election. (The text of the Contracting Principles

is reproduced in Appendix C.)

Actual negotiations with The Metropolitan Water
District took place throughout most of the 1960 calen-

dar year. Major points of difference that had to be
resolved early concerned the scheduling of repay-

ments and the method of cost allocation, i.e., propor-

tionate use on the basis of annual entitlement v. a

second-foot capacity basis. These points required fun-

damental policy decisions at the highest levels of the

organizations concerned and necessarily had to be re-

solved first. In addition, numerous changes and condi-

tions had to be worked out in the introductory, water
service, and general sections of the contract.

Throughout the negotiations, it had to be kept in

mind that the contract in its finished form would be
the prototype for all subsequent water contracts and
future water users had a strong interest in its formula-
tion to ensure that provisions were not incorporated
that would be totally unacceptable to them in future

negotiations.

The extended negotiation with The Metropolitan
Water District of Southern California finally reduced
the major points of disagreement to three significant

items. These were:

1. The effective date of the contract which hinged
on possible unacceptable legislative action subse-

quent to the time of signing.

2. Surcharge costs on water deliveries to lands in

excess of 160 acres.

3. Timing and scheduling of deliveries to the Dis-
trict through the East (main) and West Branches
of the California Aqueduct.

A compromise of these differences was reached late

in October 1960 and finally resolved the last roadblock
to the signing of the contract on November 4, 1960.

This contract provided that The Metropolitan Wa-
ter District was entitled to a maximum water supply
of 1,500,000 acre-feet annually out of the total project

yield, which was then calculated at a minimum of

4,000,000 acre-feet annually. The contract was
amended to provide a maximum annual entitlement of

2,011,500 acre-feet under the U.S. Supreme Court de-

cision of June 3, 1963, in Arizona v. California (see

Chapter V, Project Yield). This decision curtailed the

water supplies The Metropolitan Water District of

Southern California could expect from the Colorado
River in the years ahead.

Contracts similar to the prototype contract with
The Metropolitan Water District of Southern Califor-

nia were negotiated with other public agencies in the
service areas contemplated in the planning. The con-
cept followed in this planning is discussed in the De-
partment's Bulletin No. 78 (Ref 20). Essentially, it

envisioned that after the aqueducts are built, the local

agencies will assume the engineering and financial

responsibility for building the systems necessary to

distribute the water throughout the various areas of
use and to the individual users. Before executing a

service contract with the agencies, the Department
evaluated each application on the basis of:

(1) Future demand for supplemental water;

(2) Legal ability to contract with the State for wa-
ter, to make ad valorem assessments in accord-
ance with benefits, and to contract to supply
water to member units;

(3) Engineering feasibility of providing water
service;

(4) Economic justification of providing the service;

and

(5) Capability of each agency and the area repre-

sented to assume the financial burden of the
proposed contract.

The results of these investigations were published
in Bulletins 1 19-1 through 1 19-29, titled "Feasibility of
Serving (the agency's name) from the State Water
Project". Because of the increasing significance of
these investigations, they are identified individually
in Appendix A by reference numbers 21 through 49.

Negotiations between the Department and the vari-

ous agencies moved forward rapidly and, by the end
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TABLE 1: LONG-TERM WATER SUPPLY CONTRACTING AGENCIES
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Figure 1: CONTRACTOR AGENCIES' AREAS

of 1963, 30 agencies had contracted for more than 85%
of the minimum project yield of 4.00(),0()() acre-feet

annually (see Chapter \', Water Supply, for discus-

sion of project yield).

Service Areas

Thirty-one agencies have now contracted for a long-

term water supply from the State Water Project total-

ing 4,230,000 acre-feet annually. Ihe service areas of

the 31 agencies extend from Plumas County in the

north to the Mexican border (Ref. 50). As compared
with the total State, the boundaries of the agencies
include almost one-quarter of the land area, more than
two-thirds of the population, and almost 70% of the

assessed valuation. It should be recognized that, w hile

many of the contracting agencies had been in exist-

ence through the years, a number of new districts

were formed for the express purpose of contracting
for and delivering water. At the time these contracts

were written, it was estimated the water requirements

of each agency would be assured through the year
1990. Reduced growth rates now indicate this supply
will meet needs until after the year 2000 unless out-

flows from the Sacramento-San Joaquin Delta re-

quired by the State Water Resources Control Board
prove to be greater than planned.

Table 1 lists the contracting agencies and presents
data about each and their water service. Figure 1

shows the agencies' locations and the areas they serve.

All water supply contracts are substantially uni-
form with respect to their basic provisions (see Ap-
pendix C). They run for 75 years or until all

Burns-Porter bonds have been repaid, whichever peri-

od is longer. Each contract estimates the year of initial

water delivery and sets a schedule of annual amounts
of water the agency is entitled to. The scheduled
amounts increase yearly and generally reach the max-
imum annual entitlement in about 1990. Subject to the
availability of funds, the State is required to make all

reasonable efforts, consistent with sound fiscal poli-

cies, reasonable construction schedules, and proper
operating procedures, to complete the facilities neces-

sary for water deliveries at the time and in the
amounts specified.

The total combined annual entitlement of all water
contracting agencies is limited to 4,230,000 acre-feet of
water. The State must make all reasonable efforts to

perfect and protect necessary water rights and must
report at least every five years on its ability to meet
future water demands.

Surplus Water Provisions

During the buildup period, the Project has capacity
to deliver water in excess of the entitlement rights of
all contracting agencies. When this surplus is avail-

able, agencies may purchase the surplus water for ag-

ricultural and ground water replenishment use under
specified circumstances, at a price equal to the incre-
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mental cost of delivery plus a charge to cover the costs

of administering the program. For other uses, the

agencies are charged, in addition to the foregoing, one-

half the Delta Water Charge. If the agencies do not

take all the surplus water, the State shall offer to sell

the balance to noncontractors at the Delta Water
Charge plus the equivalent unit rate of the Transpor-

tation Charge for facilities used in making deliveries.

In arriving at these charges, the State determines

which costs are reimbursable to the State by the con-

tractors. Costs allocated to flood control, recreation,

and fish and wildlife enhancement have been desig-

nated by the State as nonreimbursable. Both costs and

revenues of power facilities are included in the deter-

mination of charges. Reimbursable costs of facilities

which develop and conserve the project water supply

are paid as a uniform charge per acre-foot of annual

entitlement, called the Delta Water Charge (see Chap-
ter V, Water Supply).

Reimbursable costs of aqueduct facilities which
convey water from the Delta to the agency are paid

through the Transportation Charge. Costs of each

reach of aqueduct are allocated among all agencies

receiving water through that reach. Each year's capi-

tal expenditures are allocated among the agencies and

the allocated amount is required to be repaid, together

with interest, in 50 equal annual installments. (In con-

tracts with agricultural water agencies, these capital

costs are repaid by a uniform charge per acre-foot of

water entitlement, which is computed to return the

costs with interest to the State during the contract

term.) Capital costs included in the Transportation

Charge and all costs included in the Delta Water
Charge are paid with interest at the weighted average

of the rates paid on securities issued to finance the

project facilities. Operation costs included in the

Transportation Charge are paid currently (see Chap-

ter VIII, Project Cost Allocations).

Tax Levy Obligation

An agency's failure or refusal to accept delivery of

water does not relieve the agency of its payment obli-

gations. An agency as a whole is obligated to make
payments to the State notwithstanding any individual

default by its constituents or others in the payment to

the agency of charges levied by the agency. The con-

tract requires that whenever the agency fails or is

unable to raise sufficient funds by other means, the

agency must levy upon all property in the agency area

not exempt from taxation a tax or assessment suffi-

cient to provide for all payments under the contract.

Since the original contracts were signed by the

State and the local agencies, a number of amendments

have been discussed and entered into in order to make
changes that were mutually desired. From 1 to 11

amendments have been made in various contracts

among the 31. The amendments cover such points as

increased or decreased annual entitlements, peaking
service, the Delta Water Charge, and excess capacity.

Acreage Limitation

The Contracting Principles for Water Service Con-
tractors, dated January 20, 1960 (see Appendix C),

state that:

"In addition to the extent that from time to

time any power is available for sale, it will be sold

at its market value. Preference will be given to

public agencies in such sale as required under
existing law. The difference between the actual

cost and the market value of such power will re-

sult in income to reduce project costs. This added
income (power credit) will be applied, and the

computed economic benefit will be made avail-

able, to reduce the cost of project water except for

water used on land in single ownership in excess

of 160 acres (320 acres in the case of community
property)."

Article 30 of the standard water service contract

incorporated this principle into its text. Due to wide
variations in the amount of power being generated

and thus the credit to be applied, the power credit was
established at $2 per acre-foot. This was to remain in

effect until all the facilities for generation of electrical

energy in connection with operation of initial project

conservation facilities (Edward Hyatt and Ther-

malito Powerplants and San Luis Pumping-Generat-
ing Plant) were installed and in operation. The power
credit per acre-foot of water would be redetermined

annually thereafter to accurately reflect increases or

decreases from year to year in the power credit.

Since the power credit of $2 appeared to be in excess

of actual net revenues attributable to initial project

conservation facilities, under later amendment of wa-

ter service contracts, those provisions related to the

surcharge were not effective for water deliveries dur-

ing the years ending December 3 1, 1967 through 197

1

In 1972, sufficient information on the costs and

revenues of the power operation had been developed

to make a redetermination practicable. Estimates in-

dicated that the power credit would amount to only

about 15% of the original estimate—$0.30 per acre-

foot—and even this nominal amount would he further

offset by the associated administrative costs. As a re-

sult of this redetermination of the power credit and a

reevaluation of the merits of Article 30, it was deleted

by contract amendment in 1972.
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CHAPTER VIII. BASIC FINANCING

The basic financing plan and the various approaches to bond sales, appropriations, and contributions

that comprised the overall financing package for the State Water Project were prime considerations in

the construction and operation of the various project facilities.

Basic Financing Concept

The basic concept of financing which the Legisla-

ture established for the State Water Project is that the

costs are paid by those who benefit from the Project.

The Burns-Porter Act provides that those who receive

the direct benefits of the Project repay the entire prin-

cipal and interest cost of the $1.75 billion general obli-

gation bond issue plus ail other construction and
operation costs of the Project.

The water users, the major beneficiaries, are paying

the major costs. Power users pay the next largest share

of the costs. State funds cover the cost of the broad

benefits for all Californians—the costs allocated to

recreation and fish and wildlife enhancement. The
Federal Government meets its responsibilities for

flood control by paying the share of costs allocated to

flood control as authorized by Congress. The flood

control costs are nonreimbursable in that they are

funded by the general tax base of the nation. Miscella-

neous revenues of the Project cover a small part of the

costs.

Project beneficiaries will share in the repayment of

project costs to the end of the bond repayment period

in 2035 (Figure 2).

Figure 2: SOURCES OF REPAYMENT OF PROJECT
COSTS TO END OF,REPAYMENT PERIOD

General Obligation Bonds

The Department had scheduled its initial water

bond sales for late 1963, but as the time approached,

it was still without a decision in a lawsuit to clear up
a technical question concerning the relationship of the

pledge of revenues in the general obligation bonds to

the proposed issuance of revenue bonds. The Legisla-

ture opened a way for alternative initial financing by
adopting an amendment to the General Obligation

Bond Law to permit issuance of bond anticipation

notes (Government Code Section 16736). While
awaiting the decision, the Department took advantage

of the new law and sold $50 million of bond anticipa-

tion notes in November 1963. This was the first time

in the history of financing by the State of California

that this type of short-term borrowing was used.

The Department's interpretation of the pledge of

revenues question was supported by the State Su-

preme Court in its decision in IVarne v. Harkness
(1963) and in California Water Resources Develop-
ment Bond Committee \. Betts, (1963) 60 Cal. 2d 595,

387 P. 2d 387. This cleared the way for the initiation

of the water bond sales and permitted the Department
to proceed with plans for revenue bonds.

First General Obligation Bond Sale

The first series of the general obligation bonds, to-

taling $100 million, was sold in February 1964. Half of

the total was used to retire the bond anticipation

notes. The interest rate was 3.520%, well within the

4.0% rate which was assumed for the financial calcula-

tions in the planning of the Project.

Interest rates in the national bond market for the

State's water bonds and similar issues have trended

generally upward most of the time since. Five addi-

tional series of project bonds, totaling $450 million,

were sold by mid- 1966 at interest rates less than 4%,
but climbing toward that figure. The interest rate

passed 4% at a water bond sale in 1966 and kept climb-

ing.

Interest Ceiling

By 1969, the upward movement of interest rates in

the national bond market reached the point where it

became impossible to market the water bonds under

the 5% interest ceiling set by the State Constitution

for general obligation bonds.
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The State met this problem with three moves in

1969:

1. The Legislature increased the maximum in-

terest rate payable on revenue bonds (Calif.

Stats. 1969, Ch. 14) and the Department ob-

tained a part of the capital required to main-

tain construction through a revenue bond
sale.

2. The Legislature proposed an amendment to

the State Constitution (Calif. Stats. 1969, Res.

Ch. 299) f)ermitting the Legislature to raise

the interest rate on authorized but unsold

general obligation bonds. This was approved

by the voters at a special election on June 2,

1970. Approval of the proposed constitutional

amendment by the voters of the State also

ratified a statute (Calif. Stats. 1969, Ch. 740)

to increase the interest ceiling on general ob-

ligation bonds from 5% to 7% and to remove
the interest ceiling on bond anticipation

notes.

3. Arrangements were made for the Depart-

ment to borrow up to $100 million from the

State General Fund, to be drawn down as

needed and to be repaid with interest at the

same rate that would be earned by the State

if the funds were invested in the open market.

The Department borrowed $46,761,000 from
the General Fund in early 1970 and repaid it

with interest in July 1970, after outside bor-

rowing again became possible.

After ratification of the 1969 legislation, the Depart-

ment went ahead with its general obligation bond fi-

nancing, combining it with use of bond anticipation

notes on two occasions in 1970 and 1971.

History of General Obligation Bond Sales

The sale of $40 million of water bonds in March
1972 represented a landmark in this financing, since

under the provisions of the Burns-Porter Act, this was
the last sale of water bonds available for financing

construction of the 1973 project facilities.

Over the preceding 10 years, a total of $1.55 billion

of water bonds were sold. The peak period of sales was
during 12 months in 1966 and 1967, when over $400

million of bonds were sold. No sales were made in

1969 and 1970 when prevailing interest rates grew
beyond the then statutory ceiling of 5%.
The interest rate for the $1.55 billion of water bonds

sold ranged from a low .of 3.520% on the first sale in

February 1964 to a high of 5.830% in June 1970. The
weighted average interest rate for all general obliga-

tion bonds sold through December 31, 1973 was
4.459%. This compares with the 4.0% interest rate

that was assumed for the financial calculations made
during the planning in 1960.

The difference between the authorized total of $1.75

billion and the $1.55 billion of bonds actually sold

($200 million) represents those remaining water

bonds restricted by law to use for loans and grants to

local projects under the Davis-Grunsky Act (about

$33 million) or for construction at a later date of addi-

tional water conservation facilities to maintain the

Project's water supply and thus fulfill the State's wa-

ter contract obligations to its customers ($167 mil-

lion).

The most recent sale of water bonds was made in

March 1973, when a $10 million issue was sold to

provide funds for fmancial assistance to local projects

under the Davis-Grunsky Act.

Revenue Bond Financing

The Department's plan to use revenue bonds au-

thorized under the Central V'alley Project Act to sup-

plement general obligation bond financing under the

Burns-Porter Act underwent several court tests

before it could be implemented. An action was in-

stituted by the Department in a petition to the Califor-

nia Supreme Court for a writ of mandamus to direct

the State's Director of Finance to proceed with the

initial sale of revenue bonds backed by the revenue

from the sale of hydroelectric power produced at the

Oroville power plants.

The Supreme Court upheld the authority of the

Department to issue revenue bonds under the provi-

sions of the Water Code governing the Central \'alley

Project. The significant decision was made in Warne
v. Harkness (1963). It cleared the way for the sale of

the Oroville revenue bonds and established the au-

thority for the Department's continuing use of reve-

nue bond financing.

Power Sales Backing

The first revenue bond issue was supported by a

50-year contract for the sale of the hydroelectric pow-

er generated by the Edward Hyatt and Thermalito

Powerplants at Oroville. The contract was entered

into in November 1967 between the Department and

the three major, investor-owned, electric utility com-

panies of California—the Pacific Gas & Electric Com-
pany, Southern California Edison Company, and San

Diego Gas and Electric Company.
The companies contracted to pay the Department

$16.15 million annually for the total energy generated

by the power plants up to full generating capacity. It

generation exceeds 2.1 billion kilowatt-hours of ener-

gy annually, additional payments are made. More
than $800 million will be paid to the Department dur-

ing the life of the existing contract.

Revenue Bond Issues

The contract for the sale of the hydroelectric power
generated by the Edward Hyatt and Thermalito Pow-
erplants at Oroville formed the basis for the subse-

quent sale, on April 3, 1968, of $150 million of Series

A Bonds to a syndicate of more than 180 Hnancial
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tiims. The interest rate on the Series A Bonds was
V 1 ^7%. This was followed by the sale of an additional

S'H.WS.OOO of Series B Bonds on April 1. 1969. Ihis

latter sale was permitted only after enactment of As-

sembly Bill 516 (Calif. Stats. 1969. Ch. 14), which
r.used the ma.rimum interest rate payable on revenue
Itonds issued under the Central N'alley Project Act
from S'/2% to 6'/2%. The interest rate on the Series B

J

Bonds was 5.763%. The net proceeds from these two
revenue bond issues provided about $21.^ million to

help finance project construction costs.

Additional negotiations for the financing of South-

ern California plants based on power generation and
power revenues were concluded successfully in 1972

with the six Southern California water service con-

tractors whose deliveries are conveyed through the

Devil Canyon and Castaic Powerplants.

The agreements reached with these local agencies

were the basis on which the Department sold an issue

of $139,165,000 Devil Canyon-Castaic revenue bonds
in August 1972. This sale provided about $127 million

for construction of the Devil Canyon and Castaic

power facilities, with the remainder being used for

financing interest and operating expenses.

Federal Funds

The costs of Oroville Dam and Del Valle Dam that

were allocated to flood control have been paid by the

Federal Government. In addition, federal funds paid

for the federal share of costs in the joint-use facilities

at San Luis Reservoir and in the joint-use reach of the

California Aqueduct downstream from San Luis.

A contract for federal payment of funds for the

flood protection to be provided by Oroville Dam and
Reservoir was entered into with the United States on
March 8, 1962. The contract provided for a federal

payment equal to 22% of the construction cost of the

Dam and Reservoir, not to exceed $85 million.

The initial federal payment for Oroville flood con-

trol was $13.95 million, which was received from the

Corps of Engineers November 27, 1962. By the end of

1973, the total federal contributions for Oroville

reached $68.2 million with $0.8 million more expected.

Federal flood control payments for Del Valle Dam
and Reservoir totaled $4.9 million by the end of 1973.

Possible additional contributions of $0.6 million are

pending.

The United States and the Department reached
agreement concerning the San Luis Joint-Use Facili-

ties December 30, 1961. The agreement provided for

the construction of the facilities by the Bureau of Rec-
lamation, for the sharing of the costs of construction
between the Department and the Bureau, and for op-
eration of the joint-use facilities by the Department.
Costs were shared in proportion to the use planned,
with the State paying 55% and the Federal Govern-
ment 45%. The percent varies with the reach.

Appropriated Funds
The Davis-Dolwig Act enacted in 1961 (Water

Code Sections 11900-11925) declares that recreation

and fish and wildlife enhancement features of state

water projects benefit all of the people of California.

The Act provides that the General Fund is to bear the
costs of these recreation and enhancement features

rather than the water users. Ihe Act established a

procedure through which the Department is reim-
bursed for the recreation and fish and wildlife en-
hancement expenditures that are financed by project

funds.

Under this procedure, the Department reports the

expenditures to the Legislature annually. Legislative

approval of the costs then releases a like amount of the

State's tideland gas and oil revenues or other state

lands revenues to the Department from a continuing
$5 million annual appropriation of tideland gas and oil

revenues or other state lands revenues which has been
authorized specifically for that purpose (Calif. Stats.

1964 1st Ex. Sess. Ch. 138; Calif. Stats. 1966 1st Ex.

Sess. Ch. 27; Public Resources Code Section 6217).

Annual legislative action through 1973 approved re-

lease of a total of $56,905,162 to the Department for

joint capital costs allocated to recreation, fish and
wildlife enhancement, and for expenditures for ac-

quiring lands for recreation developments.

Though not directly affecting the financing of the

Project itself, legislation passed in 1970 provided an
assured source of funds to plan and construct future

recreation and fish and wildlife enhancement develop-

ments that will be associated with the Project. Enact-

ment of Senate Bill 1268 (California Statutes of 1970,

Chapter 782) authorized, subject to approval of the

voters at a November 1970 election, issuance of gen-

eral obligation bonds in a total amount not to exceed
$60,000,000 for these developments. The bonds are re-

paid by the State General Fund. Voter approval was
subsequently provided.

The limited recreation developments constructed
for the Project up until passage of this legislation had
been financed by direct appropriations from the Gen-
eral Fund. With completion of more and more facili-

ties, the Legislature and the State Administration
determined that the investments required for immedi-
ate recreation development on a pay-as-you-go basis

would be too heavy a financial burden for the General
Fund to bear in view of the pressing needs of the State.

Although the Davis-Dolwig Act charges the De-
partment with responsibility for acquiring sufficient

lands to accommodate recreational use in conjunction
with state water projects and provides for reimburse-

ment of such land acquisition expenditures, together

with joint project costs allocated to recreation and fish

and wildlife enhancement, the Act does not provide

any funds for construction of recreation develop-

ments themselves. Thus, Senate Bill 1 268 closed a siza-

ble gap by providing funds to construct recreation
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developments that otherwise would have been delayed

or excluded. It also provided for continued availability

of all such bond funds developed by committing their

use solely for state and local park and recreation

projects.

Moving into another area of appropriations, the

Burns-Porter Act provides that any available money
in the California Water Fund shall be applied to pay

project costs in lieu of proceeds from the sale of Water
Bonds. Deposits to the Fund are derived from a por-

tion of the State tideland oil and gas revenues or other

state lands revenues under a continuing authorization.

In the past, the Legislature has acted both to decrease

and increase the level of deposits. Money may be ex-

pended from the Fund only for the construction of

project facilities and for the Davis-Grunsky program.

The Department has received $403 million through

1973 from this source and under present appropria-

tions, expectations are that an additional amount of

$169 million will be received from 1974 through 1980,

at the rate of $25 million annually plus interest earn-

ings.

Offset Bonds

A feature of the Burns-Porter Act which contribut-

ed to its passage through the Legislature and its ratifi-

cation by the electorate was the provision of offset

bond financing for additional project facilities when
the need for them arises years after construction of the

initial conservation and transportation features.

This reserved a portion of the authorized $1.75 bil-

lion in water bonds to finance the development of

later projects to meet local needs and to augment wa-

ter supplies in the Sacramento-San Joaquin Delta after

they are reduced by increased upstream use.

The Act provides that to the extent California Wa-
ter Fund monies are expended for construction of the

State Water Facilities, an equal amount of water bonds
are offset or reserved for financing the later required

additional project facilities.

By the end of 1973, the net amount of bonds offset

amounted to $167 million.

Project Cost Allocations

The Department's administrative obligations under
the Project's water supply contracts and the Davis-

Dolwig Act require detailed allocations of project con-

struction and operating costs. These comprehensive
allocations are required to be reviewed periodically

and maintained to reflect actual costs and benefits of

the Project.

There are at least five layers of different types of

allocations between the costs of project construction

and operations programs as incurred by the Depart-

ment and those costs as eventually reflected in charges

under the water supply contracts.

The first layer of allocation deals with association of

the costs of all the Department's project-funded pro-

grams with the individual physical facilities and aque-

duct reaches of the Project. Literally thousands of

program items and allocations are involved in this

association. Commercial auditors retained by the wa-
ter contractors have spent many hours with the De-
partment's accountants reviewing and revising these

numerous allocations to reflect properly the character

and purposes of the programs involved.

Once all costs have been associated with project

facilities, the second layer of allocation deals with the

separation of facility costs among project partners in

accordance with percentages set forth in authorizing

agreements. For instance, the Bureau of Reclamation
and the Department share the costs of joint-use facili-

ties of the San Luis Division on a 45/55 basis. In the

future, plans are that the Bureau and the Department
will share the joint costs of the Peripheral Canal on a

50/50 basis. In addition, the City of Los Angeles De-
partment of Water and Power and the Department
share certain costs of the West Branch between Pyra-

mid and Castaic Lakes under cooperative power devel-

opment.

The third layer consists of the allocation of the De-
partment's costs of facilities among the purposes

served by the respective facilities. The costs of certain

purposes are reimbursable by the water contractors

(such as water supply and power generation, all as

reduced by power revenues) while the costs of other

purposes are not (such as flood control, recreation,

and fish and wildlife enhancement). This type of allo-

cation is based on the Separable Cost-Remaining
Benefits method, specified by the contracts, and in-

volves the translation of the total benefits currently

expected to be realized for the respective purposes

into appropriate shares of historic and projected costs.

Costs allocated to flood control are paid by the United
States up to certain limits stated in authorizing agree-

ments. Costs allocated to recreation and fish and wild-

life enhancement, since incurred for the benefit of the

people of the State as a whole, are paid by state general

funds under the Davis-Dolwig Act (see this chapter.

Appropriated Funds). The Department reports initial

allocations of project facilities—generally in the year

following the year construction of each facility is com-
pleted—and periodically reviews and revises such al-

locations. Through the Appendix D series of the

Department's annual Bulletin 132, allocations have

been developed, reported, and approved for French-

man Lake, Antelope Lake, Lake Davis, Lake Oroville,

San Luis Reservoir, and Lake Del Valle. Estimates are

that eventually $147 million of such costs will be re-

ported when project construction is complete.

The fourth layer of allocation deals with the sub-

division of water supply costs into categories neces-

sary for the allocation of water bills, i.e., into the two
major functions of water conservation and water

transportation, and into the three types of costs recog-
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nized by the contracts (capital; minimum Operation,

Maintenance, /bwer and /Replacement; and variable

OMP&R costs). For instance, the contracts provide

that the water supply costs of reaches of the California

Aqueduct between the Delta and San Luis Reservoir

shall be suballocated between conservation and trans-

portation by the proportionate use of facilities

method. Furthermore, a portion of the annual power
costs of a pumping plant may be assigned to capital

costs (e.g., reservoir fill), to minimum OMP&R costs

(to replace downstream aqueduct evaporation and
seepage losses), and to variable OMP&R costs (for

actual deliveries to water contractors).

Also under the fourth layer, certain water supply
costs of the Aqueduct are assigned directly to water

contractors outside of the general charge structure of

the contracts. Such costs are for the construction of

turnouts and excess conveyance capacity as specifi-

cally requested by the water contractors and are al-

located on the basis of the additional (incremental)

costs caused by such requests.

The final layer of allocation deals with the distribu-

tion of remaining reimbursable costs among water

contractors for each charge component. Reimbursable

costs of facilities which develop and conserve the

project water supply are paid as a uniform rate per

acre-foot of annual entitlement (the Delta Water
Charge). This rate varies over time, however, as addi-

tional costs of conservation facilities occur. Reimburs-
able costs of aqueduct facilities which convey water

from the Delta to the water contractors' turnouts are

paid through the Transportation Charge. Costs of

each reach of Aqueduct are allocated among all water

contractors entitled to receive water through that

reach. The basis of the allocation is the "average-of-the

ratios" of: (1) the water contractor's maximum annu-
al entitlement as a ratio of all other such entitlements

to be conveyed through the reach, and (2) the capacity

installed in the reach to convey the water contractor's

maximum annual entitlement as a ratio of all other

such capacity provided in the reach. Each year's al-

located capital expenditure is required to be repaid,

with interest, in 50 equal annual installments. (In con-

tracts with agricultural water agencies, allocated capi-

tal costs are repaid by a uniform charge per acre-foot

of water entitlement, which charge is computed so as

to return to the State during the contract term such
costs with interest.) The applicable rate of interest is

the weighted average of the rates paid on securities

issued to finance the construction of project facilities.

Operating (OMP&R) costs included in the Transpor-
tation Charge are paid currently. Minimum OMP&R
costs (those that do not vary with water deliveries)

are allocated on the same factors as capital costs. Vari-

able OMP&R costs (those that do vary with water
deliveries—consisting primarily of the costs of pumpn
ing power) are allocated on the basis of respective

downstream delivery quantities.

The total cost allocation and accounting effort for

administering the State Water Project is probably un-
precedented in the area of water development—and is

indicative of the lengths required to achieve the goal

that those interests who realize the benefits of the

Project pay their rightful share of the costs of the

Project.

Due to the complexities of this subject, the qualifica-

tions that would be necessary, and the constantly

changing costs to be allocated, the specific allocations

to purpose are not shown here. These can be found in

Appendix D of the Department's annual Bulletin 132

series (Ref. 17). Preliminary allocations are shown in

Table 4 of this report. Prior to the issuance of Bulletin

132-69, Appendix D, cost allocations were shown in

the Department's annual Bulletin 153, titled "Alloca-

tion of Costs Among Purposes of the California State

Water Project". This bulletin was first published in

January 1966 and was discontinued in 1969.
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CHAPTER IX. PLANNING THE MAJOR FACILITIES
The planning of the major facilities of the State Water Project took place many years before the

Legislature passed the Burns-Porter Act in 1959 and the voters of the State approved it in 1960. Most
of the facilities resulting from detailed planning studies were in operation in 1973, and many of these

began operations in the early and middle 1960s. The Project today bears a remarkable similarity to the

planning proposals advanced in 1951 when it was authorized.

Upper Feather River Basin

Studies of the water requirements of the Upper
Feather River Basin were initiated in 1954 as part of

the Northeastern Counties Investigation, one of the

studies that was conducted contemporaneously with

the overall Statewide Water Resources Investigation.

Plans for meeting these water requirements were de-

veloped as part of the California Water Plan, and five

units recommended for initial construction in the

Plan were incorporated in the State Water Project.

These were the Grizzly Valley and Frenchman units

in the watershed of the Middle Fork Feather River

and three units, Antelope, Dixie Refuge and Abbey
Bridge, in the North Fork Feather River watershed

(Refs. 51 and 52). In general, these five units would
fill immediate needs for irrigation, flood control and,

esf>ecially, development of water-based recreation

(Figure 3).

Although each proposed reservoir would provide

some measure of flood protection to downstream
reaches, in most cases the benefits realized would be

relatively insignificant because of the small propor-

tion of runoff that would be controlled and the rela-

tively small amount of damage under present

development. Frenchman Reservoir, however, would
provide a significant degree of flood control along

Little Last Chance Creek, and the resulting flood con-

trol benefit was credited to that unit. Recreational

benefits were based on an evaluation of the increased

recreational use attributable to each facility. Future
use of the streams and reservoirs in terms of increased

visitor days was projected to the year 2050 and evaluat-

ed at the rate of $2 per visitor-day (Ref 51).

In evaluating financial feasibility of the Upper
Feather River Basin units, no allocation of cost was
made for flood control since all flood control benefits

were incidental to other reservoir purposes. All other

project costs were allocated by the Separable Cost-

Remaining Benefits method.
Operation studies to assess the magnitude of up)-

stream developments on the yield of Oroville Reser-

voir showed that the water available during the

critical dry period (1928-1934) would be reduced by
less than 1%. (This 1928-1934 period was one of the

most severe drought periods of record in California,

with an average precipitation of less than 60% of the

mean. It is incorporated into most operations study

periods.) This would cause a loss of primary power
generation capacity of about 2,900 kilowatts at Oro-
ville. Furthermore, since flood waters from the upper
drainage areas normally arrive at Oroville considera-

bly after the flood crest at Oroville has occurred, these

developments would have little or no beneficial effect

for flood control below Oroville (Ref 51).

Subsequent studies were conducted to develop a ba-

sinwide plan for the Upper Feather River Basin, in-

corporating the five units recommended for initial

construction in the plan. All of the additional projects

considered for the North Fork and Middle Fork of the

Feather River were found to be unjustifiable from an
economic basis, or only marginally justified, and no
further projects were recommended (Ref 51).

Frenchman Unit

Sierra Valley, located in the upper reaches of the

Middle Fork Feather River, is the largest mountain
valley located completely within the State. Most of its

land is potentially irrigable. Also, it is located in one
of the most attractive recreation areas in California,

and its recreation potential could be considerably en-

hanced. Frenchman Reservoir, with a capacity in ex-

cess of 50,000 acre-feet, would store waters of Little

Last Chance Creek and provide 1 2,000 acre-feet of new
water supplies to irrigators in Sierra \'alley. No spe-

cific reservation of storage space was contemplated for

flood control.

Floodflows, however, would be substantially re-

duced by temporary surcharge above the spillway

crest. The reservoir would provide a base for recrea-

tion developments and firm downstream flow releases

for additional recreational development (Ref 53). Re-

imbursable costs would be repaid from sales of water

to the Last Chance Creek Water District. On the basis

of studies of these factors, it was concluded that the

Frenchman project was engineeringly practicable,

economically justified, and financially feasible. Con-
struction of the dam was completed in 1961 and opera-

tions were started later in that same year. The
completed facility stores 55,477 acre-feet of water.

Grizzly Valley Unit

As originally envisioned, the Grizzly N'alley Unit
would consist of an 80,000-acre-foot reservoir on Big

Grizzly Creek and a conduit which would divert wa-



ter downstream from the dam and convey it to Sierra

Valley. It would provide a regulated water supply of

about 15,100 acre-feet per year, of which 14,900 acre-

feet would be new yield.

Access roads, basic public utilities, and a campsite

area, which were presumed to be augmented by pri-

vately owned developments, would be provided for

recreational use (Ref. 54). The project was found to

be engineeringly feasible and justifiable from econom-

ic and financial standpoints (Ref. 51).

Consideration was also given to a modification of

this project that would use the waters of Big Grizzly

Creek to maintain the flow of the Middle Fork of the

Feather River rather than to irrigate in Sierra Valley.

This would enhance the recreational potential of 33

miles of natural stream channel by providing a firm

controlled flow. The project could be operated exclu-

sively to enhance the recreational potential of the area,

thus all costs would be nonreimbursable and borne

entirely by the State.

Despite the apparent sizable benefits of this modifi-

cation, it was determined that Sierra Valley as an area

of origin has an inherent prior right to the waters

required for its full development, and the public inter-

est could best be served by providing the waters of

Grizzly Creek to Sierra Valley.

In view of the foregoing, the multipurpose Grizzly

Valley reservoir (named Lake Davis) was developed

and began operation in 1966 to provide recreational

use at the lake, streamflow maintenance below the

dam and, subsequently, domestic water to the town of

Portola by means of the Grizzly Valley Pipeline. The
completed facility stores 84,371 acre-feet of water.

Grizzly Valley Pipeline

The only project transportation facility located

above the Sacramento-San Joaquin Delta is the Griz-

zly Valley Pipeline, which extends six miles from the

Grizzly Valley Dam to the vicinity of Portola. Under

the provisions of a Joint Exercise of Power Agreement

executed with the Plumas County Flood Control and

Water Conservation District, dated June 14, 1968, the

District agreed to design and construct the Grizzly

Valley Pipeline with funds advanced by the State and

funds provided by a grant from the Economic Devel-

opment Administration of the United States Depart-

ment of Commerce. The federal grant was in an

amount equal to 60% of the cost of the Pipeline and

the District-related treatment facilities.

On June 10, 1970, an agreement was executed

whereby responsibility for operation, maintenance,

and replacement of the Grizzly Valley Pipeline was

transferred from the Department to the Plumas

County Flood Control and Water Conservation Dis-

trict.

Antelope Dam and Lake

Antelope Dam (Figure 4) was completed in 1963

pleted in July 1964 (Ref. 55). It is an earthfill structure

120 feet high and stores 22,566 acre-feet of water used

entirely for recreation and fish and wildlife purposes.

It has a surface area of 93 1 acres and a shoreline of 15

miles. The Dam is located on Indian Creek about 25

miles northeast of Crescent Mills.

Dixie Refuge Dam
Dixie Refuge Dam, which is not yet scheduled for

construction, will be an earthfill structure about 100

feet in height. It will impound a reservoir of about

16,000 acre-feet to be used for recreation and fish and

wildlife purposes. The reservoir will have a surface

area of about 900 acres and a shoreline of 15 miles. The
damsite is located on Last Chance Creek about 30

miles east of Crescent Mills.

Abbey Bridge Dam
Abbey Bridge Dam, which is not yet scheduled for

construction, will be an earthfill structure about 117

feet in height. It will impound a reservoir of about

45,000 acre-feet to be used for recreation and fish and

wildlife purposes. The reservoir will have a surface

area of about 1,950 acres and a shoreline of 21 miles.

The damsite is located on Red Clover Creek about 24

miles east of Crescent Mills (Ref. 56).

Oroville Facilities

Oroville Reservoir, with its auxiliary facilities, is

the keystone of the State Water Project (Figure 5). Its

major function is to conserve and regulate the flows of

the Feather River for subsequent release to the Sacra-

mento-San Joaquin Delta, where they can be diverted

by various facilities of the State Water Project and also

provide salinity control against the incursion of saline

water from the ocean. Many additional functions were

incorporated in its plannjng concept. Its hydroelectric

potential represented a major source of revenue for

the Project that was to be fully utilized. Its flood con-

trol capabilities were considered vital for the protec-

tion of downstream communities and developed

lands.

Numerous opportunities for recreational develop-

ment were offered by the several facilities. The envi-

ronmental and economic impact on the surrounding

area had to be assessed and necessary corrective or

preventive measures taken. These considerations

were incorporated in the planning for the Oroville

Facilities to an extent seldom, if ever before, followed

in water development planning.

The potential for water development on the Feather

River was recognized during the Statewide Water Re-

sources Investigation of the 1920s, and a reservoir at

Oroville to provide water conservation, flood control,

and hydroelectric power was designated as a unit of

the State Water Plan in 1930 (Ref. 5).

Damsites

Studies of the Feather River by the Bureau of Recla-/xnteiope L/am vrigurc t; was tuiiijjicicu in n^jj. .jiuui»..jv. v.... . 'wb........ .,..-. -^
j i.

Installation of initial recreation facilities was com- mation and the Corps of Engineers indicated that res-
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Figure 4

ANTELOPE DAM AND LAKE

33



Figure 5

OROVILLE FACILITIES
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Figure 6

OROVILLE DAM AND LAKE OROVILLE

35



ervoir storage could be obtained more economically
than at the Department-favored Oroville site by a

combination of dams at Bidwell Bar on the Middle
Fork of the Feather River and Big Bend on the North
Fork. In order to resolve these conflicting viewpoints,
joint studies were made to compare all three of the

sites. Cost estimates were prepared for various reser-

voir sizes at each of these sites, and allocations were
made to flood control, irrigation, and power genera-
tion. These costs were analyzed to determine the unit

cost of irrigation water, assuming that flood control

benefits would be nonreimbursable and that electric

power revenue would be applied to the gross annual
charges, with the remainder representing the net an-

nual cost of new irrigation water.

Unit water costs at Oroville would vary from a low
of $2.18 per acre-foot for a 1.7 million-acre-foot reser-

voir to $3.73 for a 1.0 million-acre-foot reservoir. The
largest reservoir studied, 3.0 million acre-feet, showed
a unit cost of $2.60. AH of these costs were considera-

bly lower than the two Bidwell Bar-Big Bend combi-
nations that were studied, for which estimated costs

ranged from $3.85 to $4.19 per acre-foot (Ref. 57).

From these joint studies, it was concluded that ma-
jor storage capacity on the Feather River could be
most feasibly and economically provided at the Oro-
ville Reservoir site (Figure 6). Further studies by a

board of consultants of proposed projects at Bidwell
Bar and Oroville found that only a reservoir at Oro-
ville would be economically feasible for flood control,

power generation, and water conservation purposes
(Ref. 58).

Flood Control

The original Feather River Project proposal in 1951

included a 3.5 million-acre-foot reservoir at Oroville,

and all subsequent planning studies of the State Water
Project were based on this storage capacity. A primary
function of the reservoir would be flood control (Ref.

11). Flood protection would justify an allocation of

$75 million for flood control purposes of Oroville

Dam and form the basis for evaluating the federal

contribution for these purposes. A federal payment in

the interest of flood protection equal to 22% of the

actual construction cost of Oroville Dam and Reser-

voir was authorized by Congress in PL 85-500 (Feder-

al Flood Control Act of 1958). This was estimated to

be about $66 million in the initial contract; however,
the amount has been increased subsequent to the au-

thorization and will eventually total about $69 mil-

lion.

Power Facilities

Hydroelectric power production at Oroville repre-

sents a major source of revenue for financing the State

Water Project, and the maximization of these reve-

nues without interfering with other project purposes
was a major planning objective. Sizing the power
facilities was an evolutionary process.

The early studies in 1951 contemplated that an aft-

erbay and power plant would be provided below Oro-
ville, in addition to the power installation at the Dam.
These facilities would have a dependable capacity of

348,100 kilowatts when operated primarily for power
generation. If Oroville Reservoir was operated to pro-

vide water at the Delta to allow continuous diversion

of 3,930 cubic feet per second, a dependable power
generation capacity of 232,000 kilowatts could be at-

tained (Ref. 11). In the original concept, a transmis-

sion line from Oroville to a load center at Bethany was
also included, but this was later omitted when the

power was sold at the Oroville switchyard bus.

Further studies demonstrated that additional reve-

nues could be obtained by operating the Oroville pow-
er facilities on a peaking schedule. This would require

additional afterbay capacity which could not be pro-

vided at the original site without losing head at Oro-
ville. A second site was consequently proposed farther

downstream on the Feather River. These studies also

showed that no advantage would be gained by con-

structing the originally proposed power plant at the

Oroville Afterbay. With these facilities, Oroville

could produce only 410,000 kilowatts of dependable
peaking capacity (Ref. 12). Further studies showed
that the dependable capacity could be increased and
greater revenues could be realized by providing

pumped-storage facilities at Oroville, and this was
adopted as the final plan for development.

In large electric utility systems, economics dictate

the installation of large, thermal power-generating
units which have the lowest possible incremental cost

of construction, maintenance, and operation. Exo-

nomical operations of such large efficient thermal

units requires that substantial loads be carried even at

times of minimum system power requirements. This
leads to the utilization of pumped-storage hydroelec-

tric development by which power is used off-peak,

when excess thermal p>ower is available, to pump wa-
ter into storage. When the utility system load is at a

maximum, this water then can be released to generate

power on-peak. Pumped storage serves a double func-

tion by converting off-peak energy surpluses, which
occur mostly during the night, to on-peak energy re-

quired during the day.

The Oroville pumped-storage scheme was the first

such facility constructed in California, and it is one of

the largest in the United States.

The power plant at Oroville (now named Edward
Hyatt Powerplant) is an underground installation

(Figure 7). The underground location was justified

on the basis of economics. Substantial savings were
realized in ( 1 ) design of short jjower penstocks con-

structed in solid rock which is capable of withstanding
most of the internal water pressure; and (2) use of the

diversion tunnels as tailrace tunnels, thus eliminating

the cost of the tailrace water passages which are nor-

mally attributable to the overall project cost in other

similar installations.
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Figure 7

EDWARD HYATT POWERPLANT
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The Powerplant contains six units, three of which

are reversible and can be used to pump water back

into Lake Oroville. The two afterbays of the earlier

proposals on the Feather River below Oroville Dam
have been replaced by offstream storage at Thermalito

of 68,809 acre-feet and 13,328 acre-feet of onstream

storage in the Thermalito Diversion Pool. Releases

from Lake Oroville are diverted from the River to a

forebay from where they pass through the Thermalito

Powerplant into the Thermalito Afterbay. The Ther-

malito Powerplant (Figure 8) contains four generat-

ing units, three of which are reversible for pumpback
operations. The Oroville-Thermalito installation has a

total dependable power capacity of 725,000 kilowatts.

Oroville offers further potential for power develop-

ment in the future. An intake stub was built in the

right abutment of the Dam and can be utilized in any
future power plant constructed at the site.

Alternative Dam Types

An application to the Federal Power Commission
for a license to construct facilities at Oroville was filed

on January 31, 1952. This application was based on a

concrete gravity dam, and the original license (2100)

issued on December 14, 1956 by the Commission was
based on this type of structure.

The State Legislature, in 1956, appropriated funds

for the preparation of final designs, plans, and specifi-

cations for Oroville Dam. In the studies leading to the

final type of dam to be constructed at the site, five

different types of design were seriously considered.

The dam types were gravity, multiple arch, massive

head buttress, arch buttress, and the zone-type fill dam
that was finally selected. Preliminary designs and cost

estimates were prepared for the five types of dams as

a basis for the final decision. The fill-type design was

selected on the basis of engineering feasibility and

economy.

In view of the foregoing, an amendment to the Fed-

eral Power Commission license was filed on October

30, 1959 to reflect, among other things, the decision to

change from a concrete dam to an embankment dam.

This amendment, with subsequent modifications, was
approved by the Federal Power Commission on July

11, 1962.

The dam, as constructed, is an 80,000,000-cubic-

yard, zoned, earthfill embankment 770 feet in height,

with a gross storage capacity of 3,537,577 acre-feet.

Fisheries

Since Oroville Dam would prevent salmon and

steelhead from reaching upstream spawning areas in

the Feather River, facilities were developed to replace

these spawning grounds. The Feather River Hatch-

ery, with a capacity of about 20 million eggs, has been

constructed for this purpose. Salmon and steelhead

migrating up the River are diverted to a fish ladder by

a low dam across the River and then conveyed to the

Hatchery, where the eggs are taken and hatched. The
hatched fingerlings are later returned to the River to t

maintain the fish runs. In the 1973-74 fiscal year, ap-

proximately 9,600 fish (salmon and steelhead) were
taken into the Hatchery and nearly 18 million eggs

were taken.

As an interim measure to avoid interruption of the

fish runs prior to completion of the Hatchery, fish

were collected below the Dam and transported in tank

trucks to a location above the Dam, where they were
released. Planning for the Hatchery included provi-

sion for facilities to accommodate sightseeing visitors.

Visitor provisions were incorporated into both in-

terim and final facilities.

Water at the lower levels of Oroville Reservoir re-

mains cold indefinitely, and releases from these

depths average about 42 degrees in May. This is con-

siderably colder than the natural runoff near Oroville,

where the water temperatures have varied from an

average of about 52 degrees in May to 72 degrees in

August. Such a change in temperature would have a

detrimental effect on the uses of Feather River water,

particularly on the existing fishery and for irrigation

of rice. Optimum temperatures for rice irrigation

range from 59 to 77 degrees Fahrenheit,while the Fish

Hatchery requires water at around 55 degrees for l>est

operational results. To help avoid these difficulties, a

multiple-level outlet was provided which controls the

temperature of Oroville discharges by selectively

drawing water from different levels in the Reservoir.

Water drawn from the reservoir surface is as much as

20 degrees warmer than water from lower levels. In

operation, water is released from Oroville at a temper-

ature suitable for use in the Feather River Hatchery.

Downstream in the Thermalito Forebay and After-

bay, the shallow depths and large surface area permit

the sun to warm the water to temperatures suitable for

irrigating rice, for preserving the warmwater fishery

below the Afterbay, and for water sports as well. Es-

sentially, the water approximates the long-term pre-

project, mean temperatures and falls within a range

extending from about 57 degrees Fahrenheit in mid-

April to a high of about 65 degrees Fahrenheit in July.

Recreation

Oroville Reservoir and its appurtenant units offer

extensive opportunities for recreational use, and ex-

tensive planning was done to take advantage of that

potential. Plans were developed to accommodate over

six million visitors per year, which are anticipated by

about 2020 (Refs. 59 and 60).

The plans call for 10 separate areas at Oroville to

provide for picknicking, camping, and boating with

additional day-use areas at Thermalito Forebay and

Afterbay and at the Oroville borrow area. Visitor

facilities at Orovi'le Dam, the Edward Hyatt Power-

plant, and the Feather River Fish Hatchery were in-

cluded.
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Figure 8

THERMALITO POWERPLANT AND FOREBAY
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Local Impact

Studies were made of the impact of the Oroville area

project work force on the surrounding area. During
construction of the Project, the contractors' work
forces reached a maximum of 2,000 and the Depart-

ment of Water Resources' Staff about 350. This influx

of workers and their families, together with the serv-

ice personnel attracted by the Project, severely

strained the limited housing facilities of the area. Sup-
plemental housing for Department employees was
constructed, consisting of 50 family units. When ma-
jor construction was completed, the houses were sold.

The expenditure of over $400 million for construc-

tion of the Oroville facilities had a tremendous eco-

nomic impact over the surrounding area. The study to

evaluate this impact showed that the payrolls for

project workers totaled over $115,000,000 during the

construction period. Business activity increased and
land values rose, resulting in greater revenues to local

government. However, costs to the community also

rose, particularly police and fire protection and other

municipal services. Provisions for the Project to share

in these increased costs were adopted by the Legisla-

ture in 1959 (the Bryne Act, Water Code Div. 6, Part

7, commencing at Sec. 12950). A total of $661,931 was
paid to the City of Oroville, and $481,061 was paid to

Butte County during the years of construction. The
law applied to all areas where project construction

had a major impact.

Sacramento-San Joaquin Delta

The Sacramento-San Joaquin Delta receives all the

runoff from the Central Valley drainage and is the last

place where these surplus waters can conveniently be

diverted for beneficial use before they flow out into

the ocean. It represents the connecting link between
the streams carrying the surplus waters of Northern
California and the conveyance systems required to

transport these waters southward to areas of deficien-

cy in the San Francisco Bay area, San Joaquin Valley,

and Southern California. In addition, the Delta consti-

tutes a significant element in California's economy. Its

rich peat soils are intensively cultivated, and its many
channels are heavily utilized for boating, fishing, and
other forms of recreation, as well as for the maritime

commerce of ocean-going vessels. An extensive indus-

trial complex has developed along its western shores.

The Delta is a tidal estuary and forms a transition

zone between the saline waters of San Francisco Bay
and the fresh water runoff from the Central Valley. Its

waters, which are heavily used for local development,

are then subject to degradation by intrusion of sea

water, waste discharges from municipalities and in-

dustries, and return flow of agricultural drainage. In

determining the availability of water for export from
the Delta, full consideration was given to local water

requirements.

The Delta is vulnerable to flood damage. Its peat

soils are subsiding at an average rate of about 3 inches

per year through oxidation, wind erosion, compaction
by farm equipment, and withdrawal of ground water

to the point where much of the land lies below sea

level. These peat soils constitute an uncertain founda-

tion for the levees that are required to protect the

farming lands and cause extensive maintenance prob-

lems. These problems have h»een given full considera-

tion in planning for the Delta facilities of the State

Water Project. The plans also cover the needs of the

area for maintenance and development of water-based

recreation, navigation, and vehicular transportation

(Ref. 61).

Salt Water Barrier

The problem of sea water intrusion from San Fran-

cisco Bay into the Delta was recognized as early as the

1860s, when a salt water barrier was proposed. In

1880, State Engineer William Ham Hall investigated

the feasibility of constructing a barrier across San
Francisco Bay primarily for flood control in the Delta.

He concluded that while such a barrier could be con-

structed, the cost would exceed the benefits. Prior to

1920, the City of Antioch instituted legal action

against upstream water users because of sea water in-

trusion in the Delta. As an outgrowth of the suit,

several potential barrier sites were extensively investi-

gated (Ref. 62). These studies pointed out that salinity

conditions in the area would become more acute un-

less upstream waters were stored for later release dur-

ing periods of low river discharge, thus being of

sufficient magnitude to repel sea water intrusion. Fur-

ther studies established that protection from sea water
intrusion could be accomplished more advantageously

by maintenance of fresh water outflow rather than by
construction of salt water barriers, and this method
was adopted for the State Water Plan (Ref. 5). Since

1944, when Shasta Reservoir was constructed, the

Central Valley Project has been operated by the U. S.

Bureau of Reclamation on this basis to protect the

water quality of its diversions from the Delta in the

Contra Costa Canal and Delta-Mendota Canal. This
mode of operation also provided protection to most of

the agricultural lands of the Delta.

. The accelerated growth in the San Francisco Bay
area following World War II fostered investigations

by various agencies of different types of barrier

projects. The studies involved transportation and
navigation conditions, land reclamations, national de-

fense, and industrial and agricultural expansion, as

well as water conservation and water quality protec-

tion.

Hearings were held by committees of the Congress

and the Legislature, and four court actions were filed

on various phases of the San Francisco Bay problem

(Ref. 63). To resolve the controversies generated by

the various barrier plans, the Legislature in 1953

enacted the Abshire-Kelly Salinity Control Barrier
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Act of 1953 (Statutes of 1953, Chapter 1104) which
provided for the study of the feasibility of construct-

ing a barrier across San Francisco Bay and adjoining

waters, including the Delta, for reclamation, salinity

and flood control, and provision of a supply of fresh

water for use in the area. This study was conducted

concurrently with the Statewide Water Resources

Investigation, and much of the data utilized was mutu-
ally developed and jointly shared.

Seven proposals for barriers at locations ranging

from South San Francisco Bay to the Sacramento Riv-

er were evaluated. These by no means represented all

of the plans that had been set forth but were consid-

ered typical. As a result of the various studies, all of

the proposals were found to be feasible from an engi-

neering standpoint (Ref. 63). However, they would
all create navigation hazards and increase shipping

costs without compensating benefits. They would also

have a detrimental effect on anadromous fish, al-

though creation of a fresh water pool would improve
the resident fresh water fishery. Except for the pro-

posal for a barrier across South San Francisco Bay,

they would all conserve considerable quantities of wa-

r, although water quality problems would be created

if barrier pools were created downstream from the

Delta. Only barriers upstream from San Pablo Bay
would be economically feasible (Ref. 63).

The report on feasibility of construction of barriers

in San Francisco Bay recommended that further con-

sideration be given only to barriers at, or upstream
from, Chipps Island and that detailed studies be made
of the Biemond Plan. (This plan was named for Cor-

nelius Biemond, a consulting engineer from the Neth-
erlands.) It proposed construction of a barrier across

the Sacramento River at Junction Point, together with

a system of flood control works for the Delta for inclu-

n as a possible unit of the California Water Plan.

The report recommended that the interest of the

United States Bureau of Reclamation in jointly par-

ticipating with the State of California to provide an

isolated fresh water channel across the Delta should be

determined. Another recommendation was that the

United States Army Corps of Engineers should be

urged to investigate the flood control aspects of the

Biemond Plan.

A board of consultants reviewed the reports on the

various studies and reported its own findings and rec-

ommendations. The board generally concurred in the

findings of the investigation and recommended that

the Biemond Plan be adopted as the long-range solu-

tion for Delta problems (Ref. 63).

Further studies of the Chipps Island Barrier and the

Biemond Plan led to development of the single-pur-

pose Delta water project (Ref. 64). This would pro-

vide control structures on the channels of the

Sacramento, Mokelumne, and San Joaquin Rivers and
would utilize the existing Delta-Cross Channel of the

Central Valley Project rather than provide an isolated

channel to convey fresh waters across the Delta. Other

economically justified facilities for local flood and
seepage control, transportation, and recreation bene-

fits could be added to this facility if requested by local

authorities and if appropriate agreements were made
for repayment of reimbursable costs.

The Burns-Porter Act definition of State Water
Facilities includes "master levees, control structures,

channel improvements, and appurtenant facilities in

the Sacramento-San Joaquin Delta for water conserva-

tion, water supply in the Delta, transfer of water

across the Delta, flood and salinity control, and related

functions" (Water Code Sec. 12934). The State Water
Project contemplated facilities in the Delta that would
(1) salvage water otherwise required for repulsion of

ocean salinity, (2) protect the Delta from damage of

salinity intrusion, flooding and seepage, and (3) pro-

vide transportation and navigation benefits. The
facilities plan included control structures and channel
improvements to convey water /rom the Sacramento
River across the Delta to the state and federal pump-
ing plants and provide flood control levees, irrigation

and drainage facilities, relocated and improved roads,

small craft locks and transfer facilities, and public rec-

reation areas.

The views of the State regarding facilities required

for the Delta were not shared by all agencies. The
Corps of Engineers generally favored the Chipps Is-

land Barrier Plan, while the Bureau of Reclamation
indicated that additional facilities were not required

in the Delta at that time ( 1960). Additional objections

were raised by the State Department of Fish and
Game regarding the adverse effects on the anadro-

mous fishery and wildlife, while others were con-

cerned with yachting restrictions, commercial
steamship operations, flood control, water quality, etc.

Interagency Committee

In an effort to resolve these differences and formu-
late a mutually acceptable plan for the Delta, the In-

teragency Delta Committee was formed of

representatives from the Department of Water Re-

sources, the U.S. Bureau of Reclamation, and the U.S.

Corps of Engineers. To compare the various plans on
a uniform basis with respect to their relative advan-

tages and costs, the various proposals were grouped
into three planning concepts: (1) the hydraulic barri-

er concept, using fresh water outflow for salinity con-

trol protection; (2) the physical barrier concept,

represented by the Chipps Island Barrier, to keep
salinity and tidal waters from entering the Delta area;

and (3) the Delta waterway control concept. The wa-
terway control concept contemplated the transfer of

export water across the Delta through the central Del-

ta channels with control structures to maintain a sepa-

ration between Delta and export waters, thus

protecting the central Delta from salinity intrusion by
controlled outflow, and with releases being made to

meet local water requirements.

The Committee's studies led it to conclude that pre-
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vious approaches did not satisfy requirements of fish

and wildlife, and a fourth category was established,

the Peripheral Canal concept. The Peripheral Canal

would divert water from the Sacramento River at

Hood, about 20 miles south of Sacramento. It would
skirt the eastern edge of the Delta and transport water

to the intake facilities for the federal and state export

pumping plants near Tracy. The Canal would be hy-

draulically isolated from Delta channels. Facilities

would be provided to release water along the route to

meet local water requirements, to achieve environ-

mental control, to protect fisheries, and to protect the

central Delta from salinity intrusion (Figure 9).

Peripheral Canal

Determination was made that the Peripheral Canal

would provide the greatest environmental and eco-

nomic advantages of all the plans considered, with the

waterway control plan ranking second (Ref. 64). Fur-

thermore, the Peripheral Canal would provide the

greatest potential for development and the least inter-

ference with established and planned activities. The
Committee concluded that the Peripheral Canal

would best serve the general planning objectives and
would provide for balanced development of the Delta.

The Committee considered the U. S. Bureau of Rec-

lamation and the California Department of Water Re-

sources to be the agencies that could most

appropriately undertake the responsibility of building

the Peripheral Canal on a cooperative basis.

The recommendation was made that recreational

opportunities along the Canal should also be devel-

oped and operated by the constructing agency. Other
appurtenant facilities, which would provide drainage

and flood control for the Stone Lake area in southern

Sacramento County, waterways for recreational htoat-

ing, and environmental control, could be constructed

and operated either by the agency responsible for the

Peripheral Canal or by the U. S. Corps of Engineers,

or by local agencies as appropriate. Both the Califor-

nia Department of Water Resources, by Project Order
Number 12 dated March 16, 1966, and the U. S. Bu-
reau of Reclamation have adopted the Peripheral Ca-

nal as a joint-use, state-federal. Delta water facility to

serve as the Delta link in both the State Water Project

and the Federal Central Valley Project. Project orders

may be issued by the Director of the Department of

Water Resources to document modifications to basic

project facilities authorized by the Legislature in Wa-
ter Code Section 129}4d pursuant to provisions con-

tained in Water Code Div. 6, Part 3, Chapter 1, Section

11260.

The State has the authority from the Burns-Porter

Act to construct the Canal alone or by joint venture.

The Bureau Oi Reclamation, however, must receive

authorization from Congress before entering into an

agreement with the State for construction and opera-

tion of the Canal.

The Peripheral Canal will have a design capacity

ranging from 23,300 second-feet at the intake down to

18,300 second-feet at the canal terminus. It will convey
approximately 10.2 million acre-feet of water annual-

ly, of which 1.7 million acre-feet will be used for local

purposes and 8.5 million acre-feet used for export by
the state and federal projects (4.4 million acre-feet by

the State Water Project and 4. 1 million acre-feet by the

Federal Central Valley Project).

An interagency agreement (No. 460526) dated

January 18, 1968 was entered into between the Depart-

ment of Water Resources and the Division of High-

ways of the Department of Public Works (now called

Department of Transportation). This agreement
recognized that Interstate Route 5 would parallel the

alignment of the Peripheral Canal in Sacramento and
San Joaquin Counties and that coordination of the two
projects could achieve a reduction in the amount of

land acquired and also result in a substantial savings,

of public funds if material excavated from the canal

prism was used in the highway fill. Although a num-
ber of amendments subsequently have been made to

the basic agreement, the intent and overall plan are

still in effect and work is progressing toward their

accomplishment.
Water quality is the principal planning considera-

tion in the Delta. Extensive studies have been con-

ducted to determine the extent to which it is affected

by natur 1 phenomena, such as sea water intrusion

and fresh water inflow, and by man-made factors,

such as water use, diversion, and waste discharges

(Ref. 65).

Agricultural drainage wastes discharged through

more than 200 pump installations and municipal and
industrial waste discharges from a population of ap-

proximately 1.5 million people contribute to the water

quality problems in the Delta. These discharges arc

expected to increase between two- and threefold by
1995. The Central Valley Project and the State Water
Project have been successful in controlling sea water

intrusion into the Delta up to this time through fresh

water outflow (Ref. 66). The Peripheral Canal,

however, would provide a better degree of water qual-

ity control within the Delta, with resultant improve-

ment of water quality conditions (Ref. 67).

Legislation authorizing the State Water Project and
other provisions of the California Water Code specifi-

cally provide for protection of water quality and the

use of water within the Delta. To resolve the problems

of Delta water entitlements, lengthy negotiations

were conducted in the early 1960s between the De-

partment of Water Resources, the Federal Bureau of

Reclamation, and representatives of many local water

users' organizations. This led to development of water

quality criteria to guide project operation in the Delta,

known as the November 19, 1965 Delta Water Quality

Criteria. These criteria set forth quality limits for Del-

ta waters and specified the location of monitoring sta-

tions.
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The maintenance of these water quality standards

by controlled releases of fresh water, together with
provision of a direct overland supply of water to users

in the western Delta, formed a basis for establishing

water entitlements and operational criteria for the

Delta. These criteria were included in Decision 1275,

which was handed down by the State Water Rights

Board May 31, 1967, on the State's applications for

water rights permits. Portions of the Board's Delta

water quality standards as set forth in Decision 1275

have been submitted to and approved by the Environ-

mental Protection Agency. Other portions have not

yet been submitted to EPA because of pending litiga-

tion concerning Decision 1379 (see Chapter IV).

San Francisco Bay Area

North Bay Aqueduct

Plans for supplying water from the Sacramento-San
Joaquin Delta to lands in the northern parts of the San
Francisco Bay area date back to the Statewide Water
Resources studies of the 1920s.

As part of a plan for protecting and utilizing the

waters of the Delta, the Solano-Napa County conduit

was proposed in 1932 to serve lands in the north San
Francisco Bay area (Ref. 68). The study showed that

a conduit of this type would be required to serve these

lands regardless of the method used to protect the

Delta from sea water intrusion. However, the conduit

was not included as an element of the State Water
Plan. Subsequent studies of the feasibility of salt water
barriers included consideration in 1955 of an aqueduct
to divert water from various points in the Delta and
to convey it as far as Marin County (Ref. 63). These
studies concluded that the North Bay Aqueduct, div-

erting water from Lindsey Slough on the Sacramento
River, was the best method to provide supplemental

water to those portions of the North Bay counties

within the San Francisco Bay drainage. It was recom-
mended in 1957 that the Aqueduct be authorized for

construction as a feature of the California Water Plan

(Ref. 69).

The Legislature adopted this recommendation and
subsequently included the North Bay Aqueduct as a

feature of the State Water Project (Figure 10). As
studies continued, it became apparent that there was
no unanimity of interest in the Aqueduct among the

four North Bay counties of Solano, Marin, Sonoma,
and Napa. Alternative sources of water from the Rus-

sian River were available to Sonoma and Marin Coun-
ties. A reevaiuation of the project concluded that

construction of the Aqueduct should be initiated in

time to ensure delivery of water to Napa County by
1966. As a minimum, the reach from Lindsey Slough
to the vicinity of Napa should be initially constructed

to provide service to Solano and Napa Counties with
provision for later extension to Marin and Sonoma
Counties (Ref. 70).

After negotiations, agreements were consummated

with the Napa County and Solano County Flood Con-
trol and Water Conservation Districts for the State to

provide these agencies with an annual water supply
from the State Water Project of 25,000 acre-feet and
42,000 acre-feet, respectively. The Solano County
agreement specified initial deliveries to be scheduled

for 1980 and required that construction of the Aque-
duct from Calhoun Cut to Cordelia be deferred until

1975. On the other hand, Napa County requested that

construction of the North Bay Aqueduct from Cor-
delia to Napa County be initiated in time to enable
water deliveries to be made by December 31, 1967.

Since the Solano County facilities, including the

diversion from the Delta, would not be constructed

until after 1975, it was necessary to make interim

provisions to obtain a water supply for the Napa
County phase. Alternatives available were the Cache
Slough system of the City of V^allejo and the Solano
Project of the Bureau of Reclamation, with the latter

,

being considered more desirable.

For the first phase, an interim pumping plant was
found to be more economical than including the Cor-

delia Pumping Plant in the initial construction sched-

ule. Thus, the permanent facilities for the first phase
of the North Bay Aqueduct originate at the storage

tank for the proposed Cordelia Pumping Plant and
extend westerly to the Aqueduct terminal at the Napa
turnout. Until 1980, the Aqueduct will receive an in-

terim water supply from the terminal reservoir of the

Solano Project. A temporary pumping plant lifts this

water to the Cordelia Pumping Plant storage tank.

The capacity of this reach of Aqueduct is 46 cubic feet

per second.

The second phase of the Aqueduct will originate at

Calhoun Cut, a man-made extension of Lindsey

Slough. The water will be lifted about 33 feet at the

Calhoun Pumping Plant and conveyed across Solano
County to the Cordelia Pumping Plant, which will lift

the water an additional 448 feet to the Cordelia storage

tank, thus replacing the interim facilities constructed

for the first phase of the Aqueduct. The Phase II facili-

ties will have a capacity of 115 cubic feet per second
from the Delta to the Cordelia Pumping Plant.

South Bay Aqueduct

Lands in the southern part of the San Francisco Bay
area have attained a high degree of development, sup^

ported to a large extent by exploitation of the locil

ground water resources, particularly in Alameda ar

Santa Clara Counties (Ref. 10). Although supplemea
tal water supplies have been imported from a number
of sources to support the growing economy, the

tinuing heavy demands on the ground water basin

had resulted in serious overdraft conditions resultini

in a lowering of ground water levels, which in son

cases had dropp>ed below sea level and subjected tl

aquifers to the danger of destruction by sea wan
intrusion.

The South Bay Aqueduct (Figure 1 1 ) was propose*
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to alleviate these problems and provide supplemental

water supplies to these water-deficient South Bay
areas from the State Water Project. The South Bay
Aqueduct plan stems from the proposed Santa Clara-

Alameda Counties diversion, which was included as a

feature of the original Feather River Project proposal

(Ref. 11). Water would be lifted from Italian Slough
at the southern edge of the Sacramento-San Joaquin
Delta and conveyed by pipeline across the Coast

Range to Livermore Valley, where the conduit would
divide into two branches to serve lands in Alameda
and Santa Clara Counties (Ref. 11).

The mid- 1950 plans proposed that a total of 127,000

acre-feet of water would be supplied to the South Bay
service areas annually. Subsequent modification of the

Project resulted in substantial increases in project

yield (Ref. 12). As part of this modification, the Santa

Clara County branch would be extended from Ever-

green Reservoir to a terminus on Pacheco Creek north

of Hollister to serve Upper Santa Clara Valley and

San Benito County, delivering a total of 240,000 acre-

feet per year to this enlarged service area. The en-

larged facility was designated the Alameda-Santa

Clara-San Benito Branch.

This facility was recommended in the California

Water Plan for initial construction as part of the

Feather River Project and redesignated as the first

phase of the South Bay Aqueduct (Ref. 10). The sec-

ond phase of the South Bay Aqueduct would consist

of additional regulatory and conveyance facilities,

generally paralleling the initial line. The initial route

would be modified, if necessary, to convey water

along the northern edge of Livermore Valley to a reg-

ulatory reservoir in Doolan Canyon and then proceed

southwesterly across the Valley to the basic alignment

west of La Costa. The initial phase could also be ex-

tended from its terminus on Pacheco Creek an addi-

tional seven miles to Harper Canyon Reservoir, where
additional regulatory storage would be provided.

Also under consideration was the possibility of fur-

ther subdividing the first phase into two parts, each of

which would provide 120,000 acre-feet per year. (Ref.

71).

The timing and sizing of the South Bay Aqueduct
hinged, to a large extent, upon the amount of water

that could be supplied from other sources and a deter-

mination of the desires of the local agencies involved

(Ref 69). Subsequent water development and plan-

ning by local water agencies led to consideration of

alternative means of supplying supplemental water to

San Benito County. The feasibility of constructing a

tunnel from San Luis Reservoir through the Coastal

Range at Pacheco Pass was considered in lieu of the

extension of the South Bay Aqueduct from Evergreen

Reservoir.

Further studies were made to delineate the service

area and the features of the South Bay Aqueduct.

These had an important consideration going beyond
the requests to provide water service in portions of

Santa Clara and southwestern Alameda County. Geo-
logic exploration at the proposed damsites showed
that the Airpoint and Evergreen damsites would re-

quire costly treatment because of poor foundation

conditions,while conditions at Del Valle Dam site

were satisfactory. The most desirable route consisted

of a shortened South Bay Aqueduct terminating at the

proposed Airpoint Reservoir. Primary regulation

would be accomplished at the Del Valle Reservoir site

to serve water to Alameda and Santa Clara Counties.

The Pacheco Pass Tunnel would divert water from
San Luis Reservoir to Pacheco Creek to supply San
Benito County.
A branch to serve the northern Livermore Valley

was contemplated but was subsequently eliminated

(Ref. 49). The Bureau of Reclamation was authorized

to investigate the possibility of making a federal

project of the Pacheco Pass Tunnel to serve Santa
Clara, San Benito, Santa Cruz and Monterey Coun-
ties, and no further work was done by the Department
on this feature.

Further geologic studies of the Airpoint damsite
found that it was unsatisfactory for terminal storage,

and consequently it was deleted from the South Bay
Aqueduct facilities.

The South Bay Aqueduct, in the final plan, origi-

nates at Bethany Reservoir, a wide reach on the Cali-

fornia Aqueduct a short distance south of the Delta

Pumping Plant (Figure 12). This facility functions as

a forebay for the South Bay Pumping Plant as well as

a balancing pool for the discharge from the Delta

Pumping Plant. Water is lifted across the divide into

Livermore Valley by the South Bay Pumping Plant,

which contains 9 pumping units capable of lifting 334

cubic feet per second through a static head of 545 feet.

The Aqueduct then continues southwesterly and
southerly across Alameda County to a terminus in

Santa Clara County near San Jose, almost 43 miles

from its starting point. The capacity of the Aqueduct
at its terminus is 184 cubic feet per second.

Patterson Reservoir, at the head of Livermore Val-

ley near Altamont, provides a small amount of storage

(100 acre-feet) for emergency purposes, but most of

the regulatory and operational storage is provided by
Del Valle Reservoir (Lake Del \'alle) located on Ar-

royo Del Valle near Livermore. The Lake has a gross

storage capacity of 77,106 acre-feet and is used fo

flood control, fishery enhancement and recreation

(Ref. 72) in addition to its basic conservation and

regulatory functions (Figure 13). Depending on the

need, water can be pumped from the Aqueduct into

Lake Del Valle by a small pumping plant (4 pumping
units with a total capacity of 120 cubic feet per sec-

ond) located at the downstream toe of the dam. Re-

leases can be made from the Lake to augment aqueduct

flows in this reach up to a maximum of 363 cubic feet

per second.

A contract between the State and the United States

was signed in May 1966 providing for a federal flood
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control payment to the cost of Del Valle Dam and
Reservoir. The payment was authorized by Congress

(Federal Flood Control Act of 1962, PL 87-874). Un-
der the contract, the Federal Government would pay

30.7% of all construction costs incurred subsequent to

October 14, 1958, up to a maximum of about $4,900,-

000. Execution of the contract was delayed when unfa-

vorable geological conditions were discovered at the

site, and the Dam had to be redesigned. These condi-

tions materially increased the estimated cost of the

facility, and the portion allocable to flood control was
estimated to exceed the contractual limit.

Following the exchange of considerable corre-

spondence, on January 26, 1967, the Senate Public

Works Committee of Congress directed the U.S.

Army Corps of Engineers, to determine whether any
modification of the recommendation within its origi-

nal report would be justified with respect to federal

payments to project costs. By letter dated June 4, 1971,

the District Engineer of the San Francisco District of

the Corps transmitted a draft report with the conclu-

sion that the federal contribution should be increased

by about $570,000. A final report completed in Decem-
ber 1972 recommended the same figure, and this sup-

plemental allocation may become available in 1975.

Meanwhile, payments up to the contractual limit have

been made.

The South Bay Aqueduct was designed to deliver

210,000 acre-feet per year. Water agencies in Alameda
and Santa Clara Counties have contracted for 188,000

tcre-feet, leaving 22,000 acre-feet of surplus transpor-

ution capacity in the Aqueduct, which will be sup>-

plied from future supplemental sources not now
included in the State Water Project. It is estimated

that this maximum delivery capacity will not be re-

quired until after 1990 (Ref. 49).

Deliveries from the South Bay Aqueduct were ini-

tiated in 1962, before water was available from the

California Aqueduct. Interim facilities were provided

to obtain water from the Delta-Mendota Canal of the

Federal Central Valley Project and pump it into Be-

thany Reservoir Forebay.

California Aqueduct

The California Aqueduct is the largest conveyance
facility of the State Water Project (Figure 14). Its

basic function is to transport water supplies from the

Delta to the San Joaquin Valley and Southern Califor-

nia and through branch aqueducts to the South San
Francisco Bay area and to Santa Barbara and San Luis

Obispo Counties. The Aqueduct implements the con-

;
cept developed for the San Joaquin Valley-Southern

California Diversion Project, which constituted a part

of the original Feather River Project proposal in 1951

(Ref. 11).

I It was originally conceived as a canal originating at

the Sacramento-San Joaquin Delta and extending
along the west side of the San Joaquin Valley to the

foothills of the Tehachapi Mountains, with pumping

plants provided as required to both lift the water from
the Delta and make further lifts as required by the

topography en route.

The Aqueduct would cross the Tehachapi Moun-
tains by a major pump lift and a series of tunnels and
would then extend all the way to San Diego County
at a high elevation to permit most of the potential

service area in Southern California to be served by
gravity. This was the so-called High Line Route.

Subsequent studies resulted in many modifications of

this Route, but the basic concept has survived to a

remarkable extent.

Earlier a study was made of a tunnel at elevation

1,870 feet which would terminate in Elizabeth Lake
Canyon, a distance of 26.7 miles from the north portal

in the San Joaquin Valley (Ref. 12). This study was
undertaken to determine whether an appropriate bal-

ance could be achieved between the technical de-

mands of a very high pumping lift and the economics
of tunneling v. pumping costs.

The Tehachapi Mountains constitute an area of

high seismic activity with numerous large faults, such

as the Pastoria, Garlock, and San Andreas, all of which
may be considered active.

In locating a tunnel, a major consideration is the

future security of the facility. Since a tunnel at the

1,870-foot elevation would intersect nearly all of the

aforementioned fault systems in the area and would
have cover up to 3,900 feet in depth, such an alignment

raised questions as to the hazards involved in the con-

struction of an aqueduct system, and the High Line

Route was later selected since it would cross all faults

on the surface.

The original proposal was authorized for construc-

tion by the Legislature, and planning studies were
initiated to refine the original ideas and prepare plans

and specifications for the project. These studies

demonstrated the desirability of providing additional

regulatory storage for the project to conserve further

the surplus flows in the Delta and to enable pump
operations to be conducted on an intermittent off-

peak schedule, and thus take advantage of lower pow-
er rates during off-peak periods. These capabilities

were provided by adding San Luis Reservoir and its

associated facilities to the Project. The Federal Bureau
of Reclamation was also interested in San Luis Reser-

voir as an addition to its Central Valley Project, and
a joint-use facility was established consisting of the

San Luis Reservoir and the aqueduct reach from San
Luis to Kettleman City. Studies were also conducted
to delineate a possible distribution system for serving

the Southern California area from the High Line
Route.

During these studies, various possibilities were set

forth for providing regulatory storage along the Aque-
duct and generating hydroelectric power at certain

turnouts from the Aqueduct. Two basic modifications

of the original route were suggested for further study

and consideration. One of these involved a power de-
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velopment at Devil Canyon in the San Bernardino
Mountains. A power plant also was suggested for the

other branch of the Aqueduct, now called West
Branch. This Branch extends from near the south por-

tal of the Tehachapi Tunnels to a terminal reservoir

at the junction of Castaic Creek and Elizabeth Lake
Canyon in Los Angeles County.

Further studies were conducted to resolve a number
of questions regarding the delivery of water. Promi-
nent among these was the selection of a route for the

southern part of the Aqueduct, particularly whether
to cross the Tehachapi Mountains directly with a high

pumping lift or to carry the Aqueduct along the coast,

skirting the mountains at a lower elevation.

More than 100 different aqueduct alignments were
investigated in the reach south of Avenal Gap near the

Kings-Kern County line. While it was found that the

inland approach to Southern California was shorter

and more direct with a minimum of construction

problems, it would require a major pump lift to an
elevation of 3,000 feet above sea level or more to cross

the Tehachapi Mountains. The other possibility was
a coastal route extending through San Luis Obispo,

Santa Barbara, and Ventura Counties and then into

the San Fernando Valley. This route would require

less pumping than the inland approach but would
involve more expensive conduit construction because

of the rugged topography and adverse geologic condi-

tions encountered (Ref. 20).

An alignment generally following the original in-

land route across the Tehachapi Mountains was found
to be most desirable. Beyond the Tehachapi crossing,

the Aqueduct divided into two branches. The west
branch generally followed the route that had been
previously suggested for a power development at Cas-

taic. The east branch conformed closely with the

original high-line alignment along the southern
boundary of Antelope Valley and the Mojave Desert

to Cedar Springs Reservoir on the west fork of the

Mojave River. It then crossed the San Bernardino
Mountains into Devil Canyon, utilizing the concept

previously suggested for the San Bernardino power
drop development. The east branch then terminated

at Perris Reservoir in Riverside County rather than

continuing on to San Diego County as originally

planned.

San Diego County could he supplied from Perris

Reservoir through a new aqueduct constructed by
The Metropolitan Water District of Southern Califor-

nia (MWD), substantially as recommended by the

Department in studies that it had conducted for pro-

viding service to San Diego County. The MWD con-

duit was designed so that it could obtain water from
MWD's Colorado River Aqueduct and also from the

California Aqueduct at Perris Reservoir (Ref. 73).

With these modifications, the California Aqueduct
was incorporated into the Burns-Porter Act as part of

the State Water Facilities and set forth as the San
Joaquin Valley-Southern California Aqueduct. Later,

the name was changed officially to the California

Aqueduct.
With the passage of the Burns-Porter Act, planning

for the California Aqueduct passed from the broad

conceptual stage to the more detailed studies involved

in developing the specific features of the Aqueduct.

The California Aqueduct extends 444 miles from
the Sacramento-San Joaquin Delta to Perris Reservoir

in Southern California. For most of its length, the

Aqueduct parallels the San Andreas fault. It also

crosses a number of other active faults, all of which
present seismic hazards to the aqueduct structures.

Extensive studies were conducted to evaluate these

hazards, and plans were developed to minimize possi-

ble damage to the Aqueduct and to facilitate repairs

(Refs. 74, 75, 76, 77). All structures were designed to

preclude catastrophic failure in the event of an earth-

quake.

Near active faults, the aqueduct alignment is locat-

ed on hard rock wherever possible. Where active faults

must be crossed, the crossing was planned at or near

ground surface in order to facilitate quick repairs. The
canal sections or pipelines at these crossings were de-

signed to withstand reasonable amounts of movement.
Automatically controlled check gates were installed

just upstream from fault crossings so that flows can be

stopped immediately in the event of rupture by an

earthquake. Reaches of the Aqueduct are provided

with access for heavy equipment should emergency
repairs be needed.

The California Aqueduct is divided into the North
San Joaquin, San Luis, South San Joaquin, Tehachapi.

Mojave, and Santa Ana Divisions of the so-called

"main line" and the West and Coastal Branches. The
total of these components is 572 miles in length. The
significant features of each will be discussed under the

appropriate heading.

North San Joaquin Division

This Division includes those units required for the

conveyance of water from the Sacramento-San Joa-

quin Delta to San Luis Forebay. Principal features

include the Clifton Court Forebay, an unlined intake

channel about 3 miles in length, a fish protective facil-

ity, the Delta Pumping Plant, Bethany Reservoir, and
about 64 miles of concrete-lined canal (Figure 15).

During the early operation of the Aqueduct, water

from the Delta was conveyed to the Delta Pumping
Plant by the existing Delta channels. It was recog-

nized that the demands of the Aqueduct would exceed

the capacity of this intake by about 1969. A solution

to this problem was seen in the Clifton Court Forebay,

a 28,65 3-acre-foot reservoir at sea level (Figure 16).

Studies showed that this reservoir could serve as an

interim intake to the Aqueduct prior to construction

of the Peripheral Canal and thus eliminate the neces-

sity of increasing the capacity of the existing channels.

It would also provide forebay storage for the Delta

Pumping Plant to p)ermit a large part of the pumping
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i
to be done with off-peak power. Since there would be

j
a constant draft into the forebay from the natural

channels, scour would be minimized during off-peak

pumping operation. Advantage could also be taken of

the high-tide elevations to admit water into the fore-

bay, thus reducing the pumping lift during part of the

pumping mode.

;
The unlined intake channel conveys water from

I
Clifton Court Forebay to the Delta Pumping Plant.

I Facilities to prevent fish from being drawn into the

I

Pumping Plant are located near the beginning of the

I intake channel. The Delta Pumping Plant lifts water

!
from sea level to an elevation of 244 feet where it flows

by gravity to the San Luis Division. The Pumping
Plant will ultimately house 1 1 pumping units with an
aggregate capacity of 10,300 cubic feet per second.

Pending the buildup in water demand, only 7 of these

units have been installed, providing a 6,035-cubic-foot-

per-second rated capacity. From the pump discharge

lines, a concrete-lined canal with a capacity of 10,300

cubic feet per second conveys water about 1 mile to

! Bethany Reservoir.

Bethany Reservoir was designed to serve initially as

the forebay for the South Bay Pumping Plant of the

South Bay Aqueduct. The Reservoir was enlarged
when it was required to serve the additional function
of water transportation in lieu of a canal through this

area. Essentially it is a wide, unlined section in the

Aqueduct for a length of about 1 '/j miles and has a

gross storage capacityof 4,804 acre-feet. The Aqueduct
from Bethany Reservoir to San Luis Forebay is a con-
crete-lined canal with a capacity of 10,000 cubic feet

per second (Figure 17). The 300-cubic-foot-per-sec-

ond reduction through the Reservoir reflects the di-

versions to the South Bay Aqueduct.

San Luis Division

.As initially proposed, the Feather River Project

(State Water Project) included only one storage unit

for conservation purposes—Oroville Reservoir. It

contemplated a continuous diversion from the Delta
of 3,930 cubic feet per second, representing a water
supply of 2,845,000 acre-feet annually (Ref. 11). Oro-
ville Reservoir would augment the lower summer
flows into the Delta, but no means were provided to

conserve the surplus winter runoff into the Delta.

Operation studies showed that an average of more
than 10,000,000 acre-feet per year was available in the

Delta in excess of the Delta diversions and other re-

iiuirements. A substantial part of this surplus could be

utilized if additional conservation storage was pro-

vided. An opportunity to obtain such storage was
available on San Luis Creek near Los Banos on the

west side of the San Joaquin Valley. Consequently,
San Luis Reservoir, with a capacity of about 2,100,000

acre-feet, was added to later plans as part of the State

Water Project (Ref. 12).

A forebay reservoir was also proposed, together

with facilities to pump from the forebay either into

the project canal extending southward or into San
Luis Reservoir. Water from the Delta would be divert-

ed as available to the forebay, where it would be
pumped into the project canal when needed. Any sur-

plus flows would be pumped into San Luis Reservoir

and stored for later use. When water available from
the Delta was insufficient to supply project needs,

water would be released from storage in San Luis
Reservoir to make up the deficiency. The state pro-

posal for an enlarged project would divert about
4,000,000 acre-feet per year from the Delta.

Consideration was also given to the possibility of

initially using the excess capacity in the Delta-Men-
dota Canal during the winter months to convey water
to the San Luis Forebay, thus permitting postpone-

ment of construction and use of the Delta-San Luis
reach of the California Aqueduct. Under this concept,

water from the Delta-Mendota Canal would be
pumped to San Luis Forebay when not needed for the

Central Valley Project and then lifted either into the

State Water Project Canal or San Luis Reservoir (Ref.

11). This proposal, of course, was contingent on a

mutually satisfactory arrangement between the

United States and the State of California.

The desirability of providing additional storage to

conserve the surplus flows in the Delta was also recog-

nized by the U. S. Bureau of Reclamation in a concur-
rent proposal to develop a storage reservoir at San
Luis as an extension of the Central Valley Project

(Ref. 78). The Bureau of Reclamation envisioned a

one million-acre-foot reservoir at San Luis, together
with a forebay and a pumping plant. The excess

capacity of the Tracy Pumping Plant and the Delta-

Mendota Canal of the Ontral V^alley Project would be
utilized to deliver surplus water from the Delta to the

San Luis Pumping Plant Forebay. From there, water
would be pumped into storage in San Luis Reservoir
or pumped directly into the San Luis Canal for con-
veyance southward to the proposed federal service

area in Merced, Fresno, and Kings Counties.
In their report, the Bureau indicated that the

proposed San Luis unit was similar to plans being
studied by the State and could be coordinated with
features of the State Water Project. They recommend-
ed that the project be built and operated by the Bureau
as part of the Central Valley Project or, alternatively,

be built by the Bureau with necessary modifications
and be operated by the State as an integral part of the
State Water Project. They further recommended that

no construction be undertaken until necessary distri-

bution and drainage systems were authorized (Ref.

78).

In commenting on the Bureau's proposal, the State

fwinted out that the San Luis unit of the Central \'al-

ley Project would have objectives which were similar
to those of the State but were of different magnitude.
Integration of both projects was feasible and would
provide financial advantages to both the State and the
Federal Government. Analyses of several plans for
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integration indicated that the greatest benefits would
result from an arrangement whereby the Bureau
would build San Luis Reservoir and the State would
share the cost with the Federal Government and oper-

ate the entire integrated project.

The financial benefits of integration would be sub-

stantially enhanced if Central \'alley Project power
were used. The State recommended that the San Luis

unit should be integrated with the State Water Project

and should be authorized for immediate construction

by the Bureau of Reclamation and for operation by the

State. While it was further recommended that the

State contract with the FederalGovernment for use of

Central Valley Project power facilities associated with

the San Luis unit and pay for their use on an interest-

free installment basis, agreement could not be reached

on this point (Ref. 79).

The San Luis unit was authorized for construction

as part of the Central Valley Project to furnish water

to approximately 500,000 acres of land in Merced,
Fresno, and Kings Counties under Congress' San Luis

Act of June 3, 1960 (Public Law 86-488, 86th Con-
gress). On December 30, 1961, the State entered into

an agreement with the United States for joint con-

struction and operation of facilities of the San Luis

unit (Figure 18). The agreement provided that San
Luis Reservoir would have a gross storage capacity of

2.1 million acre-feet, of which 1 million acre-feet

would be for federal use and the remaining 1.1 million

acre-feet for state use. The dam, as constructed, is a

77,645,000-cubic-yard, earthfill embankment about

385 feet in height, with a gross storage capacity of

2,038,771 acre-feet (Figure 19).

The San Luis Forebay (now called O'Neill Fore-

bay) has a storage capacity of 56,426 acre-feet. A
pumping-generating plant with a pumping capacity

of 1 1,000 cubic feet per second lifts the water 327 feet

under maximum head with 8 motor-generation units

and, when operated in the reverse mode, generates

about 424 megawatts of power under the same max-
imum head conditions.

The San Luis Canal, extending southward from
O'Neill Forebay to Kettleman City, a distance of

about 103 miles, is a joint-use facility with a maximum
design capacity of 13,100 cubic feet per second, of

which 7,100 cubic feet per second is provided for state

use. The capacity decreases to 7,050 cubic feet per

second at the lower end of this Division, all of which
is for state use.

Project demands in the future could require an in-

crease in the state use capacity to 8,100 cubic feet per
second at the head of the joint-use facilities. This is not
anticipated until the late 1980s when annual demands
approach maximum values. While the exact amount of

Figure 18

SAN LUIS DIVISION
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the deficiency has varied through the years, this short-

age of capacity will probably be met by a future trans-

portation facility designed primarily to meet the
growth of water demands in southern portions of the

State after 1990. Provisions were made, however, to

accommodate these flows by oversizing downstream
aqueduct facilities.

The joint-use facilities were designed and con-
structed by the United States with cooperation and
consultation by the State. The State's share of the total

construction cost was determined to be 55% and the
United States' the remaining 45%. The joint facilities

are maintained and operated by the State with both
agencies sharing in the cost of operation, mainte-
nance, and replacement.

First delivery of water to O'Neill Forebay was
through the Delta-Mendota Canal (Figure 20). Deliv-

eries from the California Aqueduct were initiated in

1968. The pumping plant on the joint-use canal of the

San Luis Division south of the Reservoir was designat-

ed the Dos Amigos Pumping Plant. The Plant has 6

pumping units that can lift 13,200 cubic feet per sec-

ond of water 1 1 3 feet under normal static head from
where it flows by gravity to Kettleman City in a con-
crete-lined canal, a distance of 86 miles. Two deten-

tion reservoirs are formed by dams located on Los
Banos and Little Panoche Creeks, with gross storage

capacities of 34,562 and 13,236 acre-feet, respectively.

Their purpose is to intercept and reduce peak flood-

flows sufficiently to permit them to cross the aque-
duct alignment through culverts.

In the same manner that studies were made of the

impact of the Oroville area project work force on the

surrounding areas, studies were made of the impact of

the San Luis Division work force on that area. Based
on these studies and pursuant to 1959 legislation on
local impact payment (the Bryne Act, Water Code
Div. 6, Part 7, commencing at Sec. 12950), Merced
County was paid $79,956 and the City of Los Banos
$77,948, with smaller sums going to the City of Gus-
tine and Merced County Mosquito Abatement Dis-

trict (see Chapter IX, Oroville Facilities).

Commencing with the San Luis Division and ex-

tending southward to the foothills of the Tehachapi
Mountains, land subsidence constituted a problem of

major significance that had to be dealt with. Subsid-

ence through this area of California can occur in two
forms: ( 1 ) deep subsidence, which occurs as a result

of ground water pumpage and extraction of gas and
oil; and (2) shallow subsidence, which is caused by the

consolidation of surface soils when they become satu-

rated with water. With a canal grade of approximately
3 inches per mile, very little ground movement could
be tolerated.

Deep subsidence was not anticipated to be a prob-
lem since the need for pumping from ground water
basins was expected to be reduced with the start of

project water deliveries. Such was not the case with
shallow subsidence.

The route of the California Aqueduct crosses a

number of alluvial fans and mudflows along the east-

ern foothills of the Coast Range. Flood runoffs down
these slopes deposited soils to great depths that are
essentially dry, never having been resaturated as a

result of being blanketed by more recent deposits.

Some of these soils undergo diminution of volume on
saturation and such shallow subsidence has created
extensive damage to roadways, irrigation canals, and
pipelines.

To cope with the shallow subsidence problem, the

Department conducted a research program to deline-

ate the extent and area of shallow subsidence and to

develop effective solutions. A soil sampling program
was conducted to define the problem areas, and small

test plots were established. As much as 1 1 feet of sub-

sidence resulted when water was applied to these test

areas. Further tests conducted with prototype canal

sections demonstrated that preconsolidation by water
ponding was an effective method of avoiding damage
by shallow subsidence.

The procedure entailed constructing a series of
ponds measuring 200 feet by 500 feet, extending along
the aqueduct alignment. In each pond, as many as 14

infiltration wells, varying from 45 to 145 feet deep,
were spaced in a regular pattern. A minimum of 2 feet

of water was then applied and maintained in each
pond for a period of from two to six months, after

which no further significant subsidence was detected.

The concrete-lined canal was then constructed on
these strips of preconsolidated right of way.

The San Luis facilities, featuring two large lakes

located in a dry area with a long season of clear, warm
days, provide great opportunities for recreation. Plan-
ning for the development of this recreation potential

required close cooperation between numerous federal,

state, and local agencies to achieve the needed coordi-
nation. The San Luis Recreation Coordinating Com-
mittee, comjMjsed of representatives from interested

agencies, was formed as an advisory group.

Recreation plans for the reservoirs and forebay en-

visioned picnic sites, campsites, boat ramps, and beach
areas, with appropriate auxiliary facilities, to be con-
structed over five decades. A fishery would be main-
tained and the possibility of hunting was considered.

The cost of the initial development was estimated at

almost $5 million, which would be shared by the State

and Federal Governments. The projected recreation

use of these reservoirs was estimated at more than 4
million visitor-days per year by 2020 (Refs. 80 and 81 ).

Studies also indicated that a visitor center at San
Luis could attract from 400,000 to as many as 1 million

visitors per year. A facility has now been constructed
at the Romero Overlook site and contains displays and
other audio-visual exhibits. A visitor center was also

provided at the San Luis Pumping-Generating Plant,

which is a self-guided operation with displays, exhib-
its, and models.
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Figure 19

SAN LUIS DAM AND RESERVOIR
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Figure 20

O'NEILL FOREBAY
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South San Joaquin Division

This Division includes those facilities required

the conveyance of water from Kettleman City to

Tehachapi Pumping Plant (now named A. D. Edm
ston Pumping Plant). In addition to about 120 n

of concrete-lined canal, the Division includes

Buena Vista, Wheeler Ridge, and Wind Gap Pump
Plants (Figure 21). The capacity decreases from 8,

cubic feet per second to 4,400 cubic feet per sea

through this Division reflecting water deliveries

the various water contractors along the way as wd
the diversion of flow to the Coastal Branch.

Under the San Luis Division, the 1,000-cubic-fi

per-second deficiency in canal capacity was

tioned. While construction had progressed too f

that reach to make needed changes in canal size,

was not the case in this Division, and the 8,100-cu

foot-per-second capacity at the head of this reach

fleets the enlargement made to meet increased fut

demands. The single most important event i

brought about this need for increased water delw

capability was the addition of 511,500 acre-feet

year to The Metropolitan Water District contract

lowing the U. S. Supreme Court Decision in Ariz

V. California in 1963.

From Kettleman City to Buena Vista Pump

Plant, there are about 79 miles of concrete-lined

with gravity flow. The Buena Vista Pumping Plai

the starting point for the series of pumping lifts

quired in this Division to bring water to the foot of

Tehachapi Mountains. The Buena Vista Pumj

Plant, with 10 pumping units, including one S|

unit, has the capacity to lift 5,365 cubic feet per

about 205 feet. From this point, the canal (5,05(

capacity) follows a route near the 500-foot elev»

contour to the base of Wheeler Ridge.

The Wheeler Ridge Pumping Plant, with 9 pu

ing units, including one spare unit, and a comb

capacity of 4,926 cubic feet per second, lifis the w
an additional 233 feet. From that point, the canal

600 cfs capacity) follows the 725-foot-elevation

tour along the base of Wheeler Ridge to a gap ne«i

eastern edge of the Ridge.

The Wind Gap Pumping Plant provides the

518 feet of lift in this chain, with 9 pumping

including one spare unit, that have a combined ct]

ty of 4,725 cubic feet per second. The canal (4,4<r

capacity) then follows a route near the 1,240-foot

tour to the base of the Tehachapi Mountains e«

Pastoria Creek (Figure 22).

Figure 21

SOUTH SAN JOAQUIN
DIVISION

CALIFORNIA AQUEDUC



/ ( hachapi Division

This Division consists of a single reach about 10.6

miles long including the A. D. Edmonston Pumping
I
Plant, the tunnel and pipeline crossing of the Tehach-

i) api Mountains, and the Tehachapi Afterbay (Figure

23).

Planning for the crossing of the Tehachapi Moun-
tains was a major engineering endeavor ( Ref. 82 ) . The
elevation required for a surface crossing of the Gar-
lock fault in the Tehachapi Mountains necessitated a

pumping plant of unprecedented capability. Studies

were made of high-lift pumping installations in Eu-
rope and the United States to take full advantage of

the technology in this area. Large-scale model pumps
were built and tested for efficiency and performance.

A single-lift installation employing four-stage pumps
was judged to be more reliable, safer, and more eco-

nomical than the multiple-lift proposals considered

earlier.

Two possible alignments were considered for the

pump lift. One would extend up Pastoria Creek and
the other would be located along a rock ridge about a

mile east of Pastoria Creek. The ridge route was select-

ed because good rock suitable for underground pen-

stocks was found along the entire reach.

The A. D. Edmonston Pumping Plant is located at

the north base of the Tehachapi Mountains. Its con-

flguration is U-shaped with seven 3 1 S-cubic-foot-per-

second pumping units on each side feeding into paral-

lel discharge lines. Initially, 11 of the 14 units have

been installed. When all units are installed, the plant

will have a total capacity of 4,410 cubic feet per second
and raise the water 1,926 feet to an elevation of 3,165

feet above sea level in a single lift. Each of the parallel

discharge lines is almost 8,000 feet in length and each

is 12'/2 feet in diameter, enlarging to a 14-foot diameter
about halfway up the slope.

The actual crossing of the Tehachapis is accom-
plished through four concrete-lined tunnels, totaling

41,500 feet in length (Figure 24). The last and longest

of these is the Carley V. Porter Tunnel, with a total

length in excess of 25,000 feet. The tunnels have been
oversized to carry 5,360 cubic feet per second if future

demands justify the contruction of additional up-

stream canal and pumping facilities. Interconnections

between the tunnels are accomplished by two single-

barrel, cast-in-place, concrete siphons and one multi-

barrel, steel siphon, only one barrel of which has been

constructed. These siphons are strategically located to

ensure that any crossing of faults is done on the sur-

face and thus more easily repaired than if in tunnel

section.

The Tehachapi Afterbay is a section of concrete-

lined canal, some 3,300 feet in length, which functions

as a control for the regulation of water between the

Mojave Division of the "main line" aqueduct and the

West Branch.

Mojave Division

This Division extends from the Tehachapi Afterbay
through Cedar Springs Reservoir (Silverwood Lake)
and includes the Pearblossom Pumping Plant and
about 102 miles of canal and pip>eline (Figure 25).

Before this Division was established, the alignment of

the West Branch was pending determination as to

whether it would proceed through Elizabeth Lake
Canyon or along a Pyramid-Piru alignment to the

north and west. Indications were that the Elizabeth

Lake Canyon alignment would prevail, and the sepa-

ration of the West Branch from the "main line" aque-

duct was planned to take place some 23 miles farther

along the Aqueduct. Subsequent decisions resolved

this matter in favor of the Pyramid-Piru alignment for

the West Branch, and future facility planning from
then on considered the bifurcation of the Aqueduct as

taking place at the lower end of the Tehachapi After-

bay. This is discussed further in the West Branch sec-

tion.

The "main line" aqueduct, including the Mojave
and Santa Ana Divisions, extends along the northern
base of the San Gabriel and San Bernardino Moun-
tains at the periphery of Antelope Valley. It crosses

the San Bernardino Mountains near Hesperia and in-

cludes Silverwood Lake, the Devil Canyon power de-

velopment, and a terminal reservoir at Perris in

Riverside County. Capacity decreases from 2,388 cu-

bic feet per second at the head of the "main line"

aqueduct to 444 cubic feet per second at its terminus.

The proximity of the main aqueduct to the San
Andreas fault raised questions regarding its vulnera-

bility to earthquake damage and the desirability of

relocating the route. A consulting board studied this

problem and concluded that the selected route was
preferable to its alternative, which extended along the

southern base of the San Gabriel Mountains.
A power plant had been considered for construction

at Cottonwood Creek only a mile from Tehachapi Aft-

erbay; however, a restudy of this in 1967 resulted in

the decision to construct only drop-chute, energy dis-

sipaters and defer construction of the generating fea-

tures. In 1974, considering the changing energy
situation and the anticipated costs for energy after

1983, a feasibility study was made of the Cottonwood
Powerplant in light of present conditions. This study

confirmed the economic and fmancial feasibility of

constructing a 15-megawatt plant at the site, and its

construction is now planned for completion in 1983.

From the Cottonwood Powerplant site, water flows

by gravity through concrete-lined canals and pipe-

lines about 55 miles to the Pearblossom Pumping
Plant. This plant, with 6 pumping units, lifts the wa-
ter (about 1,380 cubic feet per second) 540 feet to an
elevation 3,465 feet above sea level, the highest point

along the entire California Aqueduct. From this high
point, water flows by gravity an additional 44 miles to

Silverwood Lake.
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Figure 23
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Figure 24

TEHACHAPI CROSSING
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Figure 25

MOJAVE DIVISION
CALIFORNIA AQUEDUCT

Silverwood Lake (Figure 26) was originally

planned to be a 200,000-acre-foot reservoir capable of
providing considerable downstream regulatory stor-

age capacity. Intensive geological and seismological
studies by the Department resulted in the reformula-
tion of this facility, and it was resized to 75,000 acre-

feet capacity in August 1968 (74,970 acre-feet as con-
structed) . The conveyance capacity of the Mojave Di-
vision was increased by 100 cubic feet per second to

compensate for this loss of downstream storage
capacity.

A future facility, Buttes Dam and Reservoir, may be
needed by 1985 to regulate project water deliveries to

Antelope Valley-East Kern Water Agency. Under the
Agency's water supply contract, construction of an
off-aqueduct dam and reservoir by the State is condi-
tioned by engineering and financial feasibility.

Present plans envision a 2 1 ,800-acre-foot reservoir to

be formed by a dam about 190 feet in height.

Santa Ana Division

This Division extends about 35 miles from Silver-

wood Lake through Ferris Reservoir (Figure 27). The
significant features consist of the San Bernardino
Tunnel, Devil Canyon Powerplant, Ferris Reservoir,
and about 28 miles of pipeline. Water flows by gravity

from Silverwood Lake through the four-mile-long San
Bernardino Tunnel before the drop through the Devil
Canyon Powerplant at the southern base of the San
Bernardino Mountains. A previous Department plan
to construct two power plants in Devil Canyon was
reassessed in 1966 and the decision made to construct
a single installation. The change was made on the
basis of operational reliability and economic advan-
tage. A surface alignment was chosen for the pen-
stocks between the San Bernardino Tunnel and the

Powerplant because of lower overall construction cost

and greater accessibility for repair in the event of seis-

mic damage. The Devil Canyon Powerplant operates
under a static head of 1,418 feet. Under ma.ximum
flow conditions, it will pass 1,200 cubic feet per second
and generate about 120,000 kilowatts of power.
From this point, 28 miles of pipeline, the southern-

most conveyance facility of the California Aqueduct,
carries water to the terminal reservoir at Ferris in

Riverside County (Figure 28). Although the construc-
tion contract for Ferris Dam was awarded in 1970, the
final capacity of the facility was not established until

1971. The required basic capacity of Ferris Reservoir
(now named Lake Ferris) for the multiple purposes of
the Project was established at 100,000 acre-feet. The
Metropolitan Water District of Southern California,

the only contractor taking deliveries from this facility,

was given the option at any time during the construc-
tion contract of increasing the capacity of the Lake up



Figure 26

CEDAR SPRINGS DAM AND
SILVERWOOD LAKE
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to 500,000 acre-feet. The District was obligated to cov-

er all costs beyond the basic 100,000-acre-foot lake.

The District did not choose to exercise this option

prior to the award of the construction contract for the

Perris Dam in October 1970. Therefore, the contract

was for a 100,000-acre-foot facility designed so that it

could be enlarged to a 500,000-acre-foot facility at any

future time. Subsequently, the District requested the

Department to construct the earth dam so as to form

a lake of 120,000 acre-feet and abandon any plans for

future enlargement. The lake now receives water

from the California Aqueduct and has a gross storage

capacity as constructed of 131,452 acre-feet.

West Branch

This Division includes those portions of the aque-

duct system that extend from the southern end of the

Tehachapi Afterbay to Castaic Reservoir near Ne-

whall (Figure 29). The aqueduct has a capacity near

its head of 3,129 cubic feet per second. Principal fea-

tures include the Oso Pumping Plant, 22 miles of ca-

nal and pipeline. Pyramid Powerplant, Pyramid Dam
and Reservoir, Castaic Powerplant, Elderberry Fore-

bay, and Castaic Dam and Reservoir.

Two alternative routes were given serious consider-

ation for the West Branch. One route would follow

Elizabeth Lake Canyon to a terminal reservoir near its

confluence with Castaic Creek. The other would ex-

tend down Piru Creek and then tunnel through the

mountains to a terminal reservoir at the confluence of

Elizabeth Lake Canyon and Castaic Creek. Studies

indicated that the Elizabeth Lake Canyon route would

be the more economical for water delivery schedules

where only moderate amounts of regulatory storage

were required; however, since the requests of the wa-

ter contractors indicated the need for large amounts of

storage, the Piru Creek route was adopted for the West

Branch.

The Oso Pumping Plant is located about one and

one-half miles downstream from the Tehachapi After-

bay. It lifts the water through a maximum static head

of 231 feet (the difference between the minimum op-

erating level for Tehachapi Afterbay and the max-

imum design depth for Quail Canal) with 8 pumping
units (rated'at 3,128 cubic feet per second) to Quail

Canal which conveys the water to Quail Lake, a small

facility in the system for the purpose of balancing the

discharge of Oso Pumping Plant. Due to the slow

buildup in demand for water supplies and studies of

alternative power development schemes, it was deter-

mined that interim facilities would be constructed
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Figure 28

PERRIS DAM AND LAKE PERRIS
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through this reach, thus preserving future options

without the commitment of sizable capital invest-

ments.

In light of the changing energy situation, however,

the Department in 1974 reviewed all aspects of power
development on the West Branch of the State Water
Project. As a consequence of this review, it was deter-

mined that construction of a lS7-megawatt Pyramid
Powerplant should be undertaken on a schedule call-

ing for initial operation in 1982. The existing interim

facilities will be replaced by an enlarged Quail Lake
and canal facilities and a permanent 3,092-cubic-foot-

per-second Peace Valley Pipeline. These facilities will

allow an increase in flow rates sufficient to permit the

development of the Pyramid Powerplant potential

and the recovery of further energy from water deliver-

ies to Southern California. The Pyramid Powerplant
will be the first phase of an installation which may
later include pumped-storage operation, if it is

economically feasible to do so.

Discharges from Pyramid Powerplant will flow
into an upper reach of Pyramid Reservoir which is

formed by a 6,860,000-cubic-yard, earthfill, embank-
ment dam capable of storing 1 7 1, 196 acre-feet of water
(Figure 30).

Regulatory storage on the West Branch is provided
at Pyramid Reservoir on Piru Creek and at Castaic

Reservoir on Castaic Creek. Both of these Reservoirs

provide opportunities for generation of large blocks of

hydroelectric power. The State and the City of Los
Angeles entered into an agreement for joint develop-

ment of the power potential between Pyramid and
Castaic Reservoirs. Under this agreement, the tunnel
between these Reservoirs was enlarged to a 30-foot

diameter. Only a 1 7-foot-diameter tunnel had original-

l\ been contemplated by the State. The power plant
uas enlarged from 213,984 kilowatts to a capacity of

1.250,000 kilowatts and will be used primarily to gen-
erate peaking power for the City. The City will oper-

ate the plant and furnish power to the State equivalent
in value to that which the State would have generated
itself The State benefits from the savings offered by
realizing both a net reduction in capital costs and the

avoidance of operation costs.

The Castaic Powerplant is under construction by
the City of Los Angeles. It will have 6 pump-generat-
ing units and 1 small pump-starting unit (a Pelton

wheel), all operating under a maximum static head of

1,063 feet with a power generation output of 1,250,000

kilowatts. A small 50-megawatt unit began operation

in January 1972, and the first of the six 200-megawatt
pump-generating units went into operation in Octo-
ber 1973. Under maximum generating conditions, a

flow of about 18,400 cubic feet per second will pass

through the plant.

Discharges from the Castaic Powerplant flow into

Elderberry Forebay, which is formed by a 6,000,000-

cubic-yard, earthfill, embankment dam capable of

storing 28,231 acre-feet of water. It functions as an

afterbay when the Castaic Powerplant is operating in

a generating mode and as a forebay when the Power-
plant is pumping back into Pyramid Lake.

Castaic Dam (Figure 3 1 ) is located on Castaic Creek
two miles north of the junction of Highway 99 and
Elizabeth Lake Canyon Road. It serves as the terminal

reservoir on the West Branch. The earth dam was
constructed with 46,000,000 cubic yards of fill, has a

structural height of 425 feet, and has a crest length of

about one mile. It stores 323,702 acre-feet of water.

Coastal Branch

The current water requirements of the San Luis

Obispo-Santa Barbara area are met entirely from local

resources. Development of limited surface water sup-

plies and increasing problems of ground water over-

draft, accompanied by sea water intrusion and water

quality degradation, suggest that these local water
supplies will not sustain the continuing growth of the

area. Estimates of future development indicate that

importation of water will be required in the early

1980s (Ref 27).

The Coastal Branch of the State Water Project was
planned to meet this need as well as supply water to

lands in western Kern and Kings Cx)unties where the

need was more immediate.

Original planning efforts considered ways to pro-

vide water supplies to Santa Barbara County, Ventura
County, and part of San Luis Obispo County. Studies

were made of a Santa Barbara-Ventura diversion

which would lift water from the San Joaquin Valley

and pump it across the mountains to the coastal areas.

However, the studies were not completed in time to

be incorporated into the report as a part of the

proposed Feather River Project (Ref 11).

In subsequent studies, a coastal alignment was con-

sidered for the California Aqueduct as an alternative

route for serving Southern California. The first alter-

native route studies did not contemplate delivery of

water to San Luis Obispo County or to northern Santa
Barbara Cxjunty (Ref 12). Although later comprehen-
sive studies demonstrated that the coastal route was
not the most desirable location for the California

Aqueduct, they did establish the need for a coastal

aqueduct extending from Avenal Gap across the

mountains to a terminus in the Santa Maria Valley,

substantially at the location finally adopted to serve

San Luis Obispo and Santa Barbara Counties (Ref
20). These studies suggested that the need for water
deliveries in these areas would start in about 1980.

Accordingly, the Coastal Branch was adopted as a unit

of the State Water Project as set forth in the Burns-
Porter Act (Figure 32).

The difference in timing of water requirements be-

tween the San Joaquin Valley and the coastal service

area led to a plan for constructing the Coastal Branch
in two phases. The initial phase, designated the Coast-

al Stub, includes the first 15-mile portion extending
from the California Aqueduct. It includes Las Perillas

71



Figure 30

PYRAMID DAM AND LAKE

72



(Figure 33) and Badger Hill Pumping Plants. This
unit was constructed concurrently with the main line

of the California Aqueduct to permit early project

water deliveries to agricultural areas in the vicinity of

Devil's Den.
Original plans called for the initial installation of 3

of the 6 pumping units ultimately required in each of

these plants. However, because of the urgent need for

water in this part of the service area, the Berrenda
Mesa Water District, a member unit of the Kern
County Water Agency, at its own expense installed

the remaining 3 units required to bring the plants up
to full capacity, under an arrangement whereby the

State will ultimately take over these units.

The Coastal Stub is sized to meet the full entitle-

ments of the entire service area of the Coastal Branch,
including San Luis Obispo and Santa Barbara Coun-
ties. Construction of the remainder of the Coastal

Branch is planned to start in 1977 with completion in

1982.

The second phase will consist of 3 pumping plants

(Devil's Den, Sawtooth, and Polonio), 1 power plant

(San Luis Obispo), and about 81 miles of pipeline.

The economics of the power plant will be reevaluated

before any construction is undertaken. The Branch
will terminate at the Santa Maria River about one mile

northeast of the City of Santa Maria. Planned capaci-

ties will decrease from 450 cubic feet per second,

where the canal branches from the California Aque-
duct, to about 102 cubic feet per second at its terminus.

Recreation

Planning for recreation development and the en-

hancement of fish and wildlife resources has lieen an
integral part of the California Aqueduct studies (Refs.

83-95) . Such planning is made a departmental respon-

sibility by the Davis-Dolwig Act (Water Code Sec-

tions 11900-11925), and the Department has

coordinated this work extensively with the Depart-

ments of Parks and Recreation and Fish and Game
and other state and federal agencies. Local viewpoints
and advice have been provided through recreation

coordinating committees in both the San Joaquin Val-

ley and Southern California.

{ Recreation and fish and wildlife planning began
I early enough to permit these interests to be considered

i in many of the major decisions affecting the aqueduct

]|
system, such as the sizing and operation of the Califor-

\ nia Aqueduct and the major reservoirs. Innovative

\ concepts were adopted to provide recreation oppor-
tunities not previously found in the portions of Cali-

fornia affected by the aqueduct system, as well as

opportunities not usually associated with water
projects. Recreation planning considered not only the

obvious potential for public enjoyment of reservoirs

but such concepts as aquatic recreation areas devel-

oped alongside the Aqueduct in locations providing
no other recreation, fishing access sites, wildlife habi-

tat plantings and development within the aqueduct

right of way, and use of the aqueduct operating roads

for bicycling and hiking.

The California Aqueduct Bikeway has been a very

popular recreational feature of the State Water
Project. A 67-mile section stretches from Tracy to Los
Banos, and two additional sections have been opened
in Antelope Valley, a 28-mile section extending from
Pearblossom Pumping Plant south to Interstate 15

near Hesperia and a 40-mile section extending from
Quail Lake to the vicinity of Palmdale. These latter

two sections were of)ened in September 1973 and
April 1974, respectively. They will be part of the 102-

mile Antelope Bikeway, which is planned to be fully

open to the public late in 1974.

In the planning, acquisition, and development of

these State Water Project features, the procedures and
policies of the Department had to be modified a num-
ber of times to accommodate new recreation concepts.

Experience with recreation and fish and wildlife pro-

grams and facilities has shown them to be consistent

with other project purposes. The Department has

found that fishing in the California Aqueduct has

been very popular with few problems due to public

access. As a result of this experience, policies have
evolved from (1) no fishing or access, to (2) access at

specified fishing sites, to (3) a policy which permits
fishing along major segments of the entire Aqueduct.
This has been carried out in cooperation with the

State Wildlife Conservation Board. This Board, which
is within the Department of Fish and Game, provided
most of the funds for access and safety facilities at

fishing locations.

San Joaquin Drainage Facilities

Irrigated acreage in the San Joaquin N'alley has

steadily expanded, and the increase has been particu-

larly rapid since World War II. The water supplies

required to support this ever-increasing irrigation de-

mand have been obtained by extensive development of

local water resources, together with importation of

steadily increasing amounts of water. A large part of

the water supply has come from the ground water
basins in the area. The extensive water development
has reduced the streamflow in the area, while return

flows from irrigated land have steadily increased.

The combined effect of these changes has been
deterioration in the quality of the water supply along
lower reaches of the streams in the San Joaquin Val-

ley, together with problems of drainage and waterlog-

ging in the lower lying lands. The seriousness of these

drainage problems was recognized in the California

Water Plan, and a master drainage channel extending
from Buena Vista Lake in Kern County to the Delta

was proposed to rectify the situation (Ref. 10).

The California Water Plan recognized that further

expansion of irrigated agriculture in the \'alley, par-

ticularly with an imported water supply, would prot>-

ably aggravate drainage problems unless the

development was accompanied by preventive or cor-
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Figure 33
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reclive measures. Accordingly, the San Joaquin Drain
was included in the Burns-Porter Act as a facility of

the State Water Project. The Department's studies of

the drainage and water quality problems in the San

Joaquin Valley date back to 1957, when funds were
first provided by the Legislature and various alterna-

tives for disposing of San Joaquin Valley drainage

were investigated. Among these were evaporation,

desalination, discharge directly into the Pacific Ocean
along the coast of San Luis Obispo County, and dis-

charge into San Francisco Bay. The studies showed
the most economical method of disposal would be a

master drain discharging into the Sacramento-San

Joaquin Delta near Antioch.

Studies of a drainage facility in the San Joaquin

Valley were also conducted by the Bureau of Reclama-

tion as part of the proposed San Luis unit. An inter-

ceptor canal was proposed to carry saline waste water

from the San Luis Project area to Suisun Bay (Ref.

79).

The Federal San Luis Act required that a drainage

facility be incorporated into the Federal San Luis

Project. The development of a joint-use master drain

that would meet the needs in the service area of the

State Water Project, the Federal San Luis area, and the

rest of the San Joaquin Valley was an obvious possibil-

ity that drew considerable attention. The Department
and the Bureau of Reclamation formed a task force to

coordinate the studies of the Federal San Luis inter-

ceptor drain and the San Joaquin Valley master drain

and to formulate plans for joint use of the drainage

facilities.

A report submitted by the Department in 1964

(Ref. 96) contained recommendations for construc-

tion of a San Joaquin master drain which would be a

joint Federal-State facility for two-thirds of its length.

The report visualized a drain approximately 276 miles

long, starting at a point southwest of Bakersfield and
discharging into the Delta near the Antioch Bridge. A
surveillance system would be provided to monitor the

quality of receiving waters and to detect any detri-

mental changes that might occur due to operation of

the drain. If the surveillance system indicated that the

discharge was adversely affecting the quality of receiv-

ing water, the drain could be extended farther into the

Bay system to the west from its initial terminus near

the Antioch Bridge.

The Department and the Bureau in 1967 arrived at

a general agreement regarding a contract for joint use

of the drain. Local agencies were notified of the poten-

tial contract and were requested to indicate whether
they desired to participate in the use of the drainage

facilities and whether they would be willing to pay
their share of the reimbursable cost of the State's por-

tion, which would approximate $16 to $20 per acre-

foot. Local responses indicated an unwillingness or

inability to assume these repayment costs. According-

ly, the Department withdrew its participation in the

proposed Federal-State drainage facility, and the Bu-

reau was requested to proceed with construction of a

federal drain as provided in the Federal San Luis Act.

A San Joaquin Valley drainage advisory group was
formed with membership from local water interests to

assist the Department in developing a drainage facil-

ity for the State Water Project. The purpose of the

group was to develop both a plan for agricultural

waste water disf)osal and a means of repaying the re-

imbursable costs of the works required. The group
presented a plan for a master San Joaquin drain that

was similar to the plans previously proposed and

recommended that the State and Federal Govern-
ments take the necessary action to allow construction

of the single facility and permit the joint use of the

Federal and State disposal facilities (Ref. 97).

In view of the lack of agreement for a joint Federal-

State master drain for the San Joaquin Valley, the

Bureau of Reclamation has proceeded unilaterally to

construct the first stage of the San Luis Drain, which
terminates at Kesterson Reservoir.

The Department also has joined in a number of

cooperative studies to evaluate the water quality as-

pects of a master drain for the San Joaquin Valley.

Joint Federal-State studies were initiated to deter-

mine the economic feasibility of removing nitrogen

from drainage waters. Funds and personnel were pro-

vided by the Federal Water Pollution Control Admin-
istration, the Bureau of Reclamation, and the

Department of Water Resources (Ref. 98).

In order to conduct studies of various treatment

processes for agricultural drainage, an interagency

test facility was established at Firebaugh in Fresno

County. A number of studies were conducted at that

site to evaluate various processes for removing nitro-

gen from agricultural wastes. Three processes were
found to be effective in removing nitrogen. These are

( 1 ) an anaerobic bacterial process using deep ponds or

filters, (2) an algae stripping process in which algae

grown in drainage water take up the nitrogen in their

cellular structure so that the nitrogen is removed
when the algae is taken from the water, and (3) a

symbiotic process involving both algae and bacteria.

Tests were also conducted to evaluate the desalina-

tion of drainage by both reverse osmosis and electrodi-

alysis. Both processes were found to be technically

feasible, although not necessarily economically feasi-

ble. The anaerobic filter process was the only process

which provided an effluent of the desired quality with

less than 2 ppm of total nitrogen. The most economic
process was anaerobic denitrification in ponds at an
estimated cost of $88 per million gallons with the ana-

erobic filter process next at $92 per million gallons

(Ref. 99).

Five of a planned series of 12 reports have been
published. They report on the study of the occurrence
of nitrogen in the subsurface agricultural waste wa-
ters of the Valley and on the study of nitrogen re-

moval treatments (Refs. 99-103).

A joint surveillance program already has been es-
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tablished by the Bureau of Reclamation and the De-
partment of Water Resources to monitor
representative stations in the Delta and the Bay so that

background information can be obtained before any
drainage facility begins to discharge into the Bay-Del-
ta system. This monitoring program will be continued
to determine if any adverse conditions are created in

the receiving waters.

Additional Facilities

The water resources of the north coastal area of the
State have often been termed the water bank of Cali-

fornia. These resources far exceed the ultimate needs
of the area and are still largely undeveloped. For many
years they have been considered a potential source for

export to the water-deficient areas of the State.

Studies were made in the 1920s of a possible diver-

sion at the head waters of the Trinity River into the

Sacramento Valley for irrigation and power develop-
ment. Such a project was included as part of the origi-

nal State Water Plan and was constructed by the
Bureau of Reclamation as part of the Central Valley
Project.

The California Water Plan identifies facilities (Fig-

ure 34) capable of accomplishing the ultimate annual
export of more than 11.5 million acre-feet of water
from the north coastal area of the State to meet water
requirements throughout the rest of the State (Ref.

10).

As a preliminary step to the orderly development of
the water resources of the north coastal area, the De-
partment conducted a reconnaissance study on which
to base an areawide plan to meet local water require-

ments and export surplus water to the deficient areas

of the State. This study also considered conservation
and conveyance facilities which would result in fish-

ery enhancement, flood control, recreation, and hy-

droelectric power generation.

The study found that a multiple-purpose project on
the Upper Eel River was the most favorable initial

north coastal development to augment the water sup-

plies of the State Water Project. This development
would include reservoirs on the Middle Fork of the
Eel and associated works to convey the surplus waters
to the Sacramento-San Joaquin Delta (Ref. 104).

Two potential conveyance routes were pointed out
in the report on the study. One route would extend
southward via Clear Lake to the Delta, and the other
would extend easterly into a proposed Glenn Reser-
voir complex on the west side of the Sacramento Val-

ley.

The study recommended that the upper Eel River
development be officially selected as the initial addi-

tional facility of the State Water Project and that for-

mal agreements be negotiated with federal agencies
for cooperative planning of the project.

Public hearings were then conducted by the De-
partment and the California Water Commission to

consider the reactions to the study. Most of the com-
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ments stressed the need for flood control in both the

north coastal area and the upper Sacramento Valley.

Strong support was given to both proposed convey-
ance routes for transferring Eel River water to the

Delta.

Subsequently, on March 9, 1964, the Upper Ee\ Riv-

er development was authorized, in accordance with
provisions in the Burns-Porter Act (Water Code Sec-

tions 12931 and 12938), by the Director of Water Re-
sources as an additional facility of the State Water
Resources Development System and the State Water
Project and as an additional unit of the Central Valley

Project, as authorized under Water Code Section

11290.

In August 1967, the Department recommended
that: (1) future planning be concentrated on a dam at

the Dos Rios site, (2) further studies be conducted of

reservoir sizing, and (3) the Glenn (easterly) route

which was determined to be superior to the Clear

Lake (southerly) route be selected as a means for div-

erting surplus Eel River water to the Sacramento Riv-

er Basin (Ref. 105). Concurrently, the Corps of

Engineers concluded that a large Dos Rios Reservoir

should be the initial Eel River Basin development to

provide flood control, water supply, and recreation.

In that same month, the Department entered into a

memorandum of understanding with the Corps of En-
gineers under which the Corps would design, con-

struct, and operate the Dos Rios Dam and Reservoir.

The Department would contract for conservation

storage under the Water Supply Act of 1958 and
would construct conveyance facilities to the Sacra-

mento Valley. The Corps of Engineers subsequently

transmitted its final Dos Rios Project report for offi-

cial state review in July 1968.

The proposed Dos Rios Project became the subject

of widespread interest and controversy. The Assem-
bly Committee on Water and the Senate Committee
on Water Resources held two public hearings and pre-

pared reports on the Project. In May 1969, Governor
Reagan expressed his concern about the Project be-

cause it would flood Round \'alley and displace the

attendant Indian community. He requested that the

Department work with the Corps of Engineers to ana-

lyze further possible water development plans and
alternatives within the Eel River watershed that

would not flood Round Valley. In November 1969, the

Governor announced that he had asked the Corps of

Engineers to withhold further action on E>1 River

development until the State determined which major
projects should be developed to meet the needs of all

Californians. He pointed out that the Department will

give additional consideration to large-scale desalina-

tion plants and waste water reclamation.

In December 1969, the Department released the re-

port requested by the Governor on Eel River develop-

ment alternatives (Ref. 106). The report described 16

alternative projects analyzed by the Department and
identified 6 principal alternatives to the large Dos



Rios Project. Each of the 6 alternatives would provide
at least 900,000 acre-feet of annual water supply to the
Sacramento-San Joaquin Delta but would differ in
flood control, recreation potential, local water yield,
and environmental effects (Ref. 107).

The federal census of 1970 had a significant affect
on the timing of future water requirements in Califor-
nia. Population projections based on this census in-
dicated a slower population growth than previously
estimated. The Department used those figures in its

Bulletin 160-70 (Ref. 108) to show that future water
demands in California were expected to grow more
slowly than had been indicated by previous projec-
tions. The report suggested that an' additional conser-
vation facility to maintain the yield of the State Water
Project would not be needed until the mid-1990s. This
time could be shortened, however, if outflows from
the Sacramento-San Joaquin Delta required by the
State Water Resources Control Board proved to be
greater than planned, if water use in areas tributary to
the Delta increased, or if additional service areas were
added to the State Water Project (Ref. 108).

The Eel River development picture was affected
significantly by a measure adopted by the 1972 Legis-
lature and signed into law by the Governor. Enact-
ment of Senate Bill 107 (Calif. Stats. 1972. Ch. 1259)
created the California Wild and Scenic Rivers System,
which includes portions of the Smith, Trinity, Klam-
ath, Eel, and American Rivers and various tributaries.
The Resources Agency is required to administer the
System and to prepare plans for approval by the Legis-
lature. It precludes construction of dams on the afore-
mentioned rivers unless the act is subsequently
modified. It does, however, authorize planning studies
of the Eel River.

With respect to the Eel River and its tributaries, the
law declared the Legislature's intent "that after an
initial period of 12 years following the effective date

of this chapter, the Department of Water Resources
shall report to the Legislature as to the need for water
supply and flood control projects." The Legislature
will then hold public hearings to determine whether
legislation should be enacted to delete all or any seg-
ment of the Eel River from the System.
The law also authorized geologic, hydrologic, eco-

nomic, or any other technical studies deemed neces-
sary or desirable by the Department during the
interim period in order to determine the feasibility of
alternative sites for dams on the Eel River and its
tributaries.

Consistent with the foregoing, a number of studies
were mitiated in 1972 to evaluate the environmental
impact and enhancement opportunities of any
proposed Upper Eel River development. These stud-
ies included:

§ A determination of the conditions needed for
salmon and steelhead fishery enhancement, to-
gether with an outline of enhancement possibili-
ties with and without multiple-purpose water
development.

§ An analysis of fishery preservation problems
and an outline of preservation measures.

§ Studies to provide a basis for estimating post-
project channel conditions on the Eel River, in-
volving sediment transport calculations, geologic
mapping of landslides, and establishment and
monitoring of 30 river cross sections.

5 Collection and analysis of water tempera-
ture, nutrient and benthos data and projections of
postproject water quality conditions.

§ A survey to determine the type, extent, and
location of present recreation use.

§ Development of operational procedures for
improving downstream conditions.
The first two study items have been undertak-

en by the Department of Fish and Game. A
progress report is scheduled for late 1974.
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CHAPTER X. FINANCIAL AID FOR LOCAL PROJECTS

The State Water Facilities authori/xd for construction by the Burns-Porter Act include water devel-

opment facilities for local areas as provided in the Davis-Grunsky Act (see Chapter III).

This Act is administered by the Department of Water Resources and the California Water Commis-
sion. Administrative regulations have been adopted to set forth the procedure for making applications

for assistance and have been incorporated into the California Administrative Code, Title 23, Chapter

2, Subchapter 2.

Types of Assistance Administrative Policies

Thereareseven types of assistance available to local In addition to the administrative regulations, the

public agencies under the Davis-Grunsky Act. These Department of Water Resources and the California

•re (1) grants for the part of the construction cost of Water Commission have jointly adopted certain ad-

iny dam and reservoir of the proposed project prop- ministrative policies. These policies have been
eriy allocated to recreation, (2) grants for the part of amended from time to time as the Department and the

the construction cost of the proposed project properly Commission gained experience with the program,
allocated to the enhancement of fish and wildlife, (3) The policies, as well as the regulations mentioned
grants for the construction of initial water supply and above, are contained in a brochure entitled "State Fi-

sanitary facilities which are needed for public recrea- nancial Assistance for Local Water Projects Under the

tional use of each dam and reservoir, (4) construction Davis-Grunsky Act", dated September 1968.

loans for local water projects, (5) reservoir site loans Table 2 gives statistics on this program and Figure
for proposed water projects, (6) feasibility report 35 locates the agencies which have benefited from the

loans to establish the feasibility of proposed projects Davis-Grunsky Act program.
for which construction loans are requested, and (7)

state participation as a partner in a project larger than TABLE 2. FINANCIAL AID FOR
the one the local agency proposes to construct on its LOCAL PROJECTS
Q^n As of December } I, 197}

Approved. But

The Department, with prior approval of the Cali- Completed Sot Completed

fornia Water Commission, may ( 1 ) make grants for ^ew Distribution System

recreation and fish and wildlife enhancement up to Number"
$400,000 for any one project and, in addition, grants Lo" n Amounts:;::;i::.i::::; $5 million $2 million
for initial water supply and sanitary facilities in an Reconstructed Distribution

amount not to exceed 25% of the total amount granted System Projects

for recreation and fish and wildlife enhancement; (2)
Number 21 6

lend up to $4,000,000 toward the construction of any stX" Pr~s'
*'" ""'"""

one project and $400,000 toward the advance acquisi- Number 26 7

tion of reservoir sites. The Department also may lend Grant Amounts $52 million $13 million

up to $50,000 for the preparation of a feasibility report Total Storage

for the proposed projects: and (3) expend up to
Capacities

'^ac"?e£ a "re feet
$1,000,000 for state participation. Financial assistance Recreation Use

*"^ ^'

exceeding these amounts must be specifically author- (1972) 2.8 million —
ized by the Legislature. visitor-days
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Figure 35
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CHAPTER XI. PROJECT MANAGEMENT
Many aspects of the financing and planning of the State Water Project were continuing a decade andmore after construction was begun. The basic framework of the Project is now a physical reality

stretching from Frenchman Dam in Plumas County to Perris Dam in Riverside County The Project
IS by no means complete, however. Construction, while on a less spectacular scale than that required
in the preceding decade, must continue during the years immediately ahead to keep abreast of the
Project s water delivery obligations under the contracts for water supply. Furthermore, continuing
long-term planning financing, and construction will be required since the Project is but the initialworks of the State Water Resources Development System

Detailed Reports

The Department developed the Bulletin 132 series
in order to document the year-to-year details of the
continuing financing and planning, along with
progress in design, construction and operations, of the
State Water Project. The series began with Bulletin
No.

1
32-63, "The California State Water Project in

1963", and a new report is published each year.

Continuing planning for the Project as a part of the
California Water Plan was reported in two other im-
portant Department publications: Bulletin No. 160-
66, "Implementation of the California Water Plan",
March 1966, with six appendixes, and Bulletin No!
160-70, "Water for California, the California Water
Plan, Outlook in 1970", December 1970. The essence
of the latter bulletin is contained in a "Summary Re-
port" with the same main title, bulletin number, and
publication date.

Financial developments through the years also are
contained in the annual "Report of the California Wa-
ter Resources Development Finance Committee and
the Department of Water Resources to the Legislature
on the State Water Resources Development System".
This report is made each January.

Another series of annual reports on various phases
of the Project is one which was instituted with publi-
cation of "State Water Project, Annual Report for
1970" and continued thereafter.

Reassessment of Financing

Governor Reagan, soon after taking office in Janu-
ary 1967, appointed a special task force of experts to
evaluate the financial status and schedule of the State
Water Project in view of escalating costs and inflation-
ary trends. A four-month study led the task force to
the conclusion that the Project would require capital
construction funds in addition to those then available.
The additional funds required were estimated to total
as much as $300 million more to meet capital expendi-
tures expected through 1972 and an additional $300
million more from 1972 through 1985 in order to com-
plete all facilities (Ref. 109).

A number of corrective actions were taken which

proved successful in averting the predicted funding
deficiency. Principal among these steps were:

§ Deferral of construction of certain project
facilities not essential to fulfill near-term water
and power contracts.

5 Exercise of strict cost controls.

§ Pursuit of legislation which resulted in an
mcrease of available capital financing by $74.6
million through 1972, with an additional $14 mil-
lion annually thereafter, from tideland oil reve-
nues (Calif. Stats. 1968, Ch. 411).

§ Development of additional financing
through revenue bonds associated with project
power development at Oroville-Thermalito and
power recovery plants on the Aqueduct in South-
ern California. Although it had been planned to
use this funding source from the beginning, the
funding deficiency brought into focus the need to
proceed aggressively in firming up details and
marketing bonds associated with the various pow-
er developments.

These actions provided sufficient funds to meet
all necessary project financial requirements
through 1980 and, in turn, to maintain the financial
integrity of the Project. The balance of capital de-
mands and funds was reached despite escalation in
construction costs of almost 6% per year during the
four-year period 1967-1970.

Federal Power Commission Licenses
The Federal Power Act provides for licenses to be

issued by the Federal Power Commission for hydro-
electric projects developing power from navigable
streams or affecting federal lands.
The Department has been issued a license by the

Commission for the facilities at Oroville (FPC Project
No. 2100) since it involves both a navigable stream
and public lands. The State's application dates back to
1952 and the original license back to 1956. Amend-
ments have been issued since then to cover changes in
plans.

The Department applied to the Commission for a
preliminary permit for the California Aqueduct in
1963 and for a license in 1965 since it involved federal
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lands. The California Aqueduct was designated

Project No. 2426 by the FPC. The Commission grant-

ed the Department's request to proceed with preli-

censing construction.

After hearings, the Presiding Examiner issued his

Initial Decision in January 1972, ordering that a li-

cense be issued, subject to review by the Commission.
Since the license had not been granted before the

passage of the National Environmental Policy Act of

1969, the Commission requested the Department to

prepare an environmental impact statement (EIS).

The statement was prepared and submitted under
date of May 1971. As a result of later litigation, it was
determined that the Commission staff also must pre-

pare an environmental impact statement. In February

1974, by Opinion No. 688, the Commission remanded
the case to an administrative law judge for further

proceedings and requested its staff to prepare an inde-

pendent environmental impact statement on the juris-

dictional portions of the Project: Devil Canyon,
Castaic, and Pyramid power drops. The EIS must also

include consideration of the proposed Cottonwood de-

velopment and the proposed power drop on the Coast-

al Branch.

The California Environmental Quality Act

On November 23, 1970, the Environmental Quality

Act of 1970 became effective (Statutes of 1970, Chap-
ter 1433). This Act is more commonly referred to as

the "California Environmental Quality Act" (CE-
QA) (Public Resources Code Sections 21000-21174).

In December 1972, the Legislature amended and
clarified CEQA in response to findings of legislative

intent by the California Supreme Court in the

"Friends of Mammoth Decision" ( Friends ofMam-
moth v. Board ofSupervisors , 8 Cal. 3d 247, 502 P. 2d

1049) (1972). The amended act was partially imple-

mented on December 5, 1972 and became fully effec-

tive on April 4, 1973. This latter date is the date by
which all state and public agencies in California were
required to have regulations or ordinances imple-

menting CEQA.
The Act requires, basically, that all Department of

Water Resources activities be evaluated for potential

effect on the environment. It specifically requires that

all planning activities of the Department incorporate

consideration of environmental factors as early as pos-

sible in the planning process. Thus, the California

Legislature has added a requirement to the Depart-

ment's planning process for consideration of environ-

mental objectives along with the social and economic
objectives that have been a part of the past planning
process.

Sacramento-San Joaquin Delta Ecological Studies

Assuring continuing compatibility of the State Wa-
ter Project with the fish and wildlife resources of the

Sacramento-San Joaquin Delta has been a prime objec-

tive of the planners, builders, and operators of the

Project.

The environmental impact of water development
on the Delta was considered and reported on in most
of the studies cited in Chapter IX (Refs. 52-58). The
highlights of 10 years of "Ecological Studies of the

Sacramento-San Joaquin Estuary" are summarized in

a publication with that title published by the Califor-

nia Department of Fish and Game in June 1972 (Ref.

110).

The foreword of that report explains:

"This document is intended to summarize ex-

isting knowledge about the principal fish and
wildlife resources of the Sacramento-San Joaquin
estuary, their ecological relationships and their

environmental requirements, with emphasis on
requirements bearing some relationship to water
development.

"It represents an accumulation of knowledge
spanning many years, but particularly the results

of the 10 years of intensive study by the Delta

Fish and Wildlife Protection Study between 1961

and 1971."

The report points out that construction of a Peri-

pheral Canal offers the best solution to correct seri-

ous ecological problems of the Delta in 1972. The
report states:

"It is the conviction of the biological staffof the

Department of Fish and Game that enough is

known of the resources and their requirements to:

"(1) demonstrate that the Peripheral Canal

should be built to correct existing adverse condi-

tions; and

"(2) recommend the broad physical and envi-

ronmental conditions that should prevail in the

Delta."

Sacramento Valley Seepage Study

Among Department investigations into possible

side effects of the State Water Project was the Sacra-

mento Valley Seepage Investigation, which was re-

fKjrted on in August 1967 in Bulletin No. 125 (Ref.

111).

The area of investigation was bound on the north by

Ord Ferry on the Sacramento River and a point near

Marysville on the Feather River. The southern bound-

ary was Walnut Grove. The primary objectives of the

investigation were to: (1) document present levels of

seepage; (2) determine how the operation of future

water projects, such as Oroville Reservoir, will affect

seepage and determine the relationship between river

stages and seepage conditions; and (3) determine the

need for additional detailed studies of measures to

reduce seepage.

Infrared aerial photographs were taken of areas

where seepage has occurred, and electrical-resistivity

measurements were used to establish the extent of

seepage and resulting damage. These techniques were

used in six areas along the Sacramento River system.

The results indicated that: (1) seepage damage is



greater in agricultural areas (as opposed to urban
ircas); (2) operation of Oroville Reservoir should

reduce seepage along the Feather River, particularly

from December through June, although seepage
caused by long-duration high flows will not be signifi-

cantly changed; (3) seepage along the Feather River

does not occur during the summer and will not be

increased during the summer by the operation of Oro-
ville Reservoir; (4) the Sacramento River can accom-
modate a maximum flow of 9,000 cubic feet per second
without seepage problems; (5) the operation of Oro-
ville Reservoir should not increase seepage along the

Sacramento River prior to 1990; however, increased

imports after 1990 could result in seepage during the

summer; (6) a drainage system along the Sacramento
River would best control any future seepage that

might occur during the summer; (7) alternative

routes for the transportation of water that may be

imported after 1990 should be studied; and (8) action

at the state level to reduce seepage is not required at

this time; however, in some areas, seepage should be
studied by local agencies.

Desalting Studies

Late in 1969 the Department, as part of a continuing

cooperative effort with the Federal Office of Saline

Water (OSW), agreed to intensify efforts in develop-

ment of potential desalting applications and a large-

capacity prototype desalting plant. The prototype

plant was to be the best opportunity for construction

and operation of a desalting plant with a capacity in

the range of 30 to SO million gallons per day (MGD)
on the coast of California.

In 1970 and 1971, the Department, together with

OSW, studied the feasibility of a large prototype sea

water desalting plant with a capacity of 40 MGD. The
desalted water could be integrated with other water

supplies and delivered in San Luis Obispo and Santa

Barbara Counties. Both counties have contracted with

the Department for delivery of water from the State

Water Project in the early 1980s. The delivery of

blended desalted water could meet most of the same
supplemental water demands and defer construction

of costly conveyance works.

The proposed location of the desalting plant was
adjacent to the 2,120-megawatt, twin-unit, nuclear

power generating plant under construction by the Pa-

cific Gas and Electric Company on the coast of the

Pacific Ocean in San Luis Obispo County. The two
desalting units, each with a capacity to desalt 20 MGD
of sea water, would be the first of a kind, full-size

desalting units. The operation of these units would
have met the urgent need to demonstrate at an early

date the practicability of sea water desalting plants of

this capacity. The 20 MGD capacity would have been

of sufficient size to permit scale-up with confidence to

200 to 250 MGD future desalting plants. The desalting

plant was a key element of the Diablo Canyon desalt-

ing project.

The project included the desalting plant, sea water

intake, waste water disposal facilities, and water con-

veyance and storage facilities to deliver blended de-

salted water to service areas in San Luis Obispo and

Santa Barbara Counties. The objective of this project

was to provide realistic information on;

1. The actual construction, operation, and mainte-

nance costs of a large-scale desalting plant.

2. The operation of a prototype desalting plant in

conjunction with a steam source from a nuclear

power plant.

3. The delivery and integration of desalted water

with other water supplies.

4. The effects on the environment caused by dis-

charging desalting plant effluent to the ocean.

The project's feasibility report (March 1972)

recommended that the California Legislature author-

ize the construction and operation of the project and
Congress authorize the Secretary of Interior to par-

ticipate with the Department in its construction and
operation (Ref. 112). However, in August 1972, the

Department of Interior reported to Congress "the De-

partment of Interior does not believe it to be advanta-

geous at this time to make a firm recommendation as

to the best opportunity for the early construction of

a large-scale prototype desalting plant". As a result,

the project did not proceed.

Manpower Planning

The Department's manpower planning program
enabled it to accomplish an orderly buildup of person-

nel from about 450 in July 1956 when the Department
was established to a peak of nearly ten times that

—

about 4,480—in July 1967. At this peak, approximately

3,700 employees were involved with work on the State

Water Project.

A nationwide recruiting effort was necessary to ob-

tain a qualified staff of engineers and members of

other disciplines with the qualifications required to

carry out the myriad details of a project of this unprec-
edented magnitude. The fact that the Project was com-
pleted on time and within funding limitations attests

to the success of this effort.

At the peak of employment, in 1967, the Depart-

ment had about 1,250 engineers and nearly the same
number of technicians. It had some 450 construction

inspectors and supervisors, 750 clerical and allied em-
ployees, 350 trades and maintenance craftsmen, and
450 persons in professional and general administra-

tion classifications.

Manpower planning was again effective in smooth-
ing the reduction in force from the 4,480 peak in 1967

to at)out 2,410 in December 1973. As design and con-

struction work on the Project dwindled in the late

1960s and early 1970s, the work force was reduced by
7 to 12% each year. Retirements, departures for other

employment, and transfers within the Department ac-
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counted for most of the reduction, with only a mini-

mum of enforced separations.

An organization chart of the Department of Water
Resources as it is today is shown in Figure 36. Table

3, utilizing this present organizational structure,

traces in broad terms the position assignments trom
1965 through 1973. This time period covers the build-

up to peak employment as well as the subsequent re-

duction in force of some 2,070 employees through
1973.

TABLE 3: STRENGTH OF THE DEPARTMENT OF WATER RESOURCES
As of December 31—1965 through 1973

Divisions
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CHAPTER XII.

STATUS OF CONSTRUCTION
AND FINANCING

Construction of the "1973 Project Facilities"—the facilities required to initiate service to all agencies

who contracted for water deliveries prior to 1980—was essentially complete as 1973 came to a close.

Project management action centered on (1) providing funds for financing the construction of future

facilities needed beyond the 1973 Project Facilities in anticipation of growing demands for full project

services, (2) defining the plan and schedule of these future facilities, and (3) investigating and imple-

menting ways of expanding the benefits to be realized from completed project facilities for purposes
not originally envisioned yf/hen the Project was conceived.

The State Water Project is a financially viable project, producing revenues which are sufficient to

pay all costs of operation and maintenance, repay all capital expenditures with interest, and eventually

producing surplus revenues for any future additions to the State Water Resources Development System
that may be authorized.

The following series of tables (4, 5, 6, 7, and 8) and figures (37 and 38) from Bulletin No. 132-74,

illustrate these accomplishments.

TABLE 4: PROJECT CONSTRUCTION EXPENDITURES
(In thousands of dollars)

Facilities and construction divisions

Feather River Facilities:

Upper Feather Division

Oroville Division

North Bay Aqueduct

Delu Facilities

South Bay Aqueduct

California Aqueduct:
North San Joaquin Division

Sa n Luis Division

South San foaquin Division

Tehachapi Division

Mojave Division

Sanu Ana Division

West Branch
Coasul Branch

Subtotal

Additional Conservation Facilities

San Joaquin Drainage Facilities..

Unassigned

Toul

Incurred

thru 1973

14,193

503,318

4,159

19,758

67,946

155,786

177,407

255,981

253,643

200,237

172,948

345,123

14,265

,203,319

F'uture

construc-

tion

program

21,875

5,664

16,877

332,829

182

20,124

19,597

6,186

40,308

44,716

12,417

113.488

94,218

21,036

352,587

68,128

175,910
197,004

262,167
293,951

244,953

185,365

458,611

108,483

1,926,444

334,969

108,621

8,833

3,365,668

Preliminary allocations

among project purposes

Water
supply

and power
generation

2,853,478

Flood
control*"

6,997

Recreation

and fish

and
wildlife

enhance-
ment

34,833

11,617

26,357

13,174

6,126

7,356

7.891

8.810

7.785

10,293

16,187

64,448

444

6,494

157,367

164,178

25

222

198

105

525

3,715

102,127

8,833

> Includes cotti currently uni
of project {acilitici, initial c

the Federal GoTcmmcQt.

I co»ti of deleted feature*

279,402
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TABLE 5: PROJECT FINANCIAL
(in thousands



ANALYSIS, DECEMBER 31, 1973



Figure 37 APPLICATION OF PROJECT OPERATING REVENUES
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Figure 38 FINANCING OF CONSTRUCTION EXPENDITURES 1952-1985



TABLE 6: PROJECT
(In thousands



OPERATING COSTS
of dollars)

1980



TABLE 7: FINANCIAL STATEMENT OF OPERATIONS
(See Appendix A, Bulletin 132-74 for notes)

Cumulative total

1962-1973

OPERATING REVENUES
Water Sales

Water Supply Contractors }582,209,1 14
Federal Government (San Luis Facilities) 8,201,296
State Government (Recreation) 2,357,839

92,768,249

Power Sales 97,395.774

190,164,023

OPERATING EXPENSES
Water Plant 95,579,941
Power Plant 6,366,324
Provisions for Replacements 3,286,591

105,232,856

NET OPERATING REVENUES 84!93Tl67

OTHER INCOME
Capital Costs Repayments
Water Supply Contractors .. 343,666,088
Federal Government (Flood Control) 75,142,774
State Government (Recreation) " 40,000,000

West Branch Cooperative Power Development ._ 33,106,662
Investment Earnings 69,766,454
Other 3,652,620

650,265,765

INCOME DEDUCTIONS
Interest Expense

General Obligation Bonds .. 408,619,016
Oroville Power Revenue Bonds 72,056,636
Devil Canyon-Castaic Revenue Bonds 11,392,382
Other 345,991

492,414,025

NET REVENUES $157,851,740

RESULTS OF OPERATIONS

Water Deliveries (acre-feet)___ .. . .„ _ .._ 4,081,059
Power Sold (kilowatthours) 14,443,000,000



TABLE 8: SOURCES AND APPLICATIONS OF FUNDS
(See Appendix A, Bulletin 132-74 for notes)

Cumulative total

1952-1973

SOURCES OF FUNDS
NetRevenues ___ $157,^51,740
Provisions for Replacements 3,286,591
Bond Proceeds

General Obligation Bonds and Notes .. . ^ .. 1,550,000,000
Oroville Power Revenue Bonds. _. . 244,995,000
Devil Canyon-Castaic Revenue Bonds _ 139,165,000

State Advances
California Water Fund. _ _ 218,783,011
General Fund _ 46,761,000

State Appropriations

Tidelands Oil & Gas Appropriations . ._ 82,661,202
Special Appropriations Made Prior to Burns-Porter Act. . . 98,877,474

Advances for Construction
Water Supply Contractors . . 11,280,035
City of Los Angeles, Department of Water and Power. ... _

.

17,205,368
Loan Repayments from Local Agencies ... ...... .. 392,430
Real Property Income 7,716,749

$2,578,975,600

APPLICATIONS OF FUNDS
Construction Expenditures

State Water Resources Development System 552,207,711,266
Castaic Power Plant Surge Chamber . 17,196,123

Bonds Redeemed.. . .... 3,790,000
State Financial Aid to Local Water Agencies

Loans . . . . . . . ... .. .. 26,511,592
(jrants and Administrative Expense 60,239,230

Investments in Mobile Equipment 5,614,234
Funds Returned to State Treasury
General Fund. . ' ...... . 46,761,(KX)

Special Appropriations. . . . . . 2,584,673
Interest on Condemnation Deposits. . . .. . 851,927

Reserves for:

Construction .. . 116,147,792
Operations and Maintenance.. 2,913,294
Replacements . . ..... 3,286,591
Debt Service and General Reserve. . ... 85,367,878

552,578,975,600





CHAPTER XIII. TWELVE YEARS OF OPERATIONS

The State Water Project is now in its second decade of operation since Frenchman Lake and the South

Bay Aqueduct started service in 1962. Operations activities extend from the northern limits of the

Project in the Upper Feather River Basin through Lake Perris at the southern extremity.

The Division of Operations and Maintenance, comprised of five field divisions and a Sacramento

headquarters unit, has responsibility for the operation and maintenance activities associated with the

Project.

Water Deliveries and Use

Water deliveries from State Water Project facilities

during the 12 years from 1962 through 1973 totaled

4,081,059 acre-feet. Table 9 lists the project customers

and the amounts of water they received each year, as

well as the Department's category of service and the

use to which the water was put.

More than half of the water delivered was classified

«s entitlement water under long-term contracts.

Other categories are: regulated delivery of local sup-

ply, water purchased from the Bureau of Reclamation

in the early days of operation of the Project, surplus

water (in excess of entitlement rights), and water

delivered to local water agencies in repayment for

water used for preconsolidation of foundation soils in

the San Joaquin \'alley preceding construction of the

California Aqueduct through subsidence areas.

More than three-quarters of the Project's water

deliveries have been used in agriculture, with the re-

mainder for municipal and industrial purposes.

Nearly all of the municipal and industrial uses of

project water have occurred in the south San Fran-

cisco Bay area and in Southern California. Most of the

agricultural lands served by the Project are located in

southwestern San Joaquin Valley.

Well over one-half of the acreage devoted to agricul-

tural use. was formerly barren land and was newly
developed for agriculture. Estimates are that the

Project will ultimately irrigate nearly 250,000 acres of

newly developed lands, thus helping to replace the

California farmlands which are being converted to

residential subdivisions and other urban-related uses.

The Project has created significant b)enefits for the

State in addition to the direct value of water served to

Californians and to agricultural lands, and the in-

direct benefits to allied services, food processing

plants, and related uses. Project water deliveries are

enhancing the long-term productivity of local water
resources. Deliveries are helping to relieve ground wa-
ter overdraft and, in turn, to arrest deep subsidence,

improve ground water quality, and repulse s. a water
intrusion into ground water reservoirs. A year-by-

year summary of the major benefits is given in Table
10.
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TABLE 10: STATE WATER PROJECT BENEFITS THROUGH 1973



Recreational Use

Frenchman Lake was the first facility of the State

Water Project to provide recreation. Thirty thousand

persons were counted as visitors in 1962 after the res-

ervoir first went into operation. Ten times that num-

ber and more used Frenchman annually in following

years. A similar rapid rate of increasing recreational

use occurred at other facilities. This buildup of use is

shown in Table 12.

TABLE 12: RECREATION USE
(Recreation days)*



APPENDIX A:

REFERENCES AND OTHER SOURCES
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APPENDIX A

REFERENCES AND OTHER SOURCES

A list of published source material about the history, planning, and early progress of

the State Water Project is given hereafter. Those items marked with an asterisk offer broad

and general information on the subject — in essence an overview or bibliography. The refer-

ences not so marked extend to some reports of the Department's predecessor agencies, pertinent

report by others, and Department publications limited to specific aspects of the Project.

Additional sources of information about Project-related and other activities of the De-

partment of Water Resources are listed, abstracted, and indexed in the Department's Bulletin

170 series. Department Publications. Bulletin 170-69 covers bulletins and some additional

publications issued by the Department and its predecessor agencies from 1922 through 196Q.

Bulletins issued since then are covered in subsequent issues of the 170 series, with two vol-

umes each year through 1972 and one volume annually thereafter. The total number of bulletins

published since 1922, and included in the abstracts and indexes of the Bulletin 170 series,

exceeds 1,000.

Publications cited in the text by reference numbers enclosed in parentheses are identi-

fied hereafter. Publications with an asterisk beside the reference number provide a project

overview.
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(1) California Department of Public Works, Bulletin No. 4, "Water Resources of California:

Resources of California: A Report to the Legislature of 1923", January 1, 1923.

(2) , Bulletin No. 9, "Supplemental Report on Water Resources of California: A Report

to the Legislature of 1925", March 1925.

(3) , Bulletin No. 12, "Summary Report on the Water Resources Of California and a

Coordinated Plan for Their Development: A Report to the Legislature of 1927",

January 1, 1927.

(4) , Bulletin No. 20, "Kennett Reservoir Development, An Analysis of Methods and

Extent of Financing by Electric Power % Revenue", 1929.

(5) _^_ , Bulletin No. 25, "Report to Legislature of 1931 on State Water Plan", 1930.

(6) House Document 791, 71st Congress, "Partial Report on Sacramento, San Joaquin and

Kern Rivers, California', 1931.

(7) C. A, Bissel, "California Water Resources", Vols. I and II, May 1931, unpublished manu-

script in files of U. S. Bureau of Reclamation, Sacramento.

(8) California State Water Resources Board, Bulletin No. 1, "Water Resources of California",

1951.

(9) , Bulletin No. 2, "Water Utilization and Requirements of California', June 1955.

(10) California Department of Water Resources, Bulletin No. 3, "The California Water Plan',

May 1957.

"(11) California State Water Resources Board, "Report on Feasibility of the Feather River

Project and Sacramento-Safi Joaquin Delta Diversion Projects Proposed as

Features of the California Water Plan", May 1951.

"(12) California Department of Public Works, "Program for Financing and Constmcting the

Feather River Project as the Initial Unit of the California Water Plan", Febru-

ary 1955.

*(13) Bechtel Corporation, "Report on the Engineering, Economic and Financial Aspects of

the Feather River Project to the Joint Committee on Water Problems, California

State Legislature", December 31, 1955.

*(14) Charles T. Main, Inc., "General Evaluation of the Proposed Program for Financing and

Constructing the State Water Resources Development System of the State of

California, Department of Water Resources", October 1960.
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(15) Dillion, Read & Co.. Inc.. "Report of Financial Consultants to the State of California

Department of Water Resources on Financial Aspects of Programs for State

Water Resources Development System". October 26. 1960.

(16) California Department of Water Resources. "State Water Right Applications for Unappro-

priated Water. Assignments Thereof. Reservations for Counties or Origin, and

Other Related Matters". January 1939.

"(17) , Bulletin No. 132 series, "California State Water Project in (year)", annually

since 1963 and Appendices A. B. C, D, and E since 1964.

(18) The Fluor Corporation for the California Department of Water Resources. "Energy Source

Study for the California State Water Project". September 1964.

(19) Sverdrup & Parcel and Associates for the California Department of Water Resources,

"Oroville-Delta Transmission Lines", October 1964.

"(20) California Department of Water Resources. Bulletin No. 78, "Investigation of Alternative

Aqueduct Systems to Serve Southern California", December 1959 and Appendices

A, B, C, D, E, and F.

(21) , Bulletin No. 119-1, "Feasibility of Serving Desert Water Agency Service Area

from the State Water Facilities", November 1962.

(22) , Bulletin No, 119-2, "Feasibility of Serving San Gorgonio Pass Water Agency from

the State Water Facilities", February 1963.

(23) , Bulletin No. 119-3, "Feasibility of Serving Coachella Valley County Water

District from the State Water Facilities', May 1963.

(24) , Bulletin No. 119-4, "Feasibility of Serving Palmdale Irrigation District and

Pearland Area from the State Water Facilities", May 1963.

(25) , Bulletin No. 119-5, 'Feasibility of Serving Solano County Flood Control and
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APPENDIX B

CALIFORNIA WATER RESOURCES DEVELOPMENT BOND ACT

Chapter 1762, Statutes of California, 1959

(Assembly Concurrent Resolution 151 ! Resolution Chopter 241|

of the 1959 Regular Session provides that this act shall be known and

cited as the "Burns-Porter Act.")

Senate BUI No. 1106

CHAPTER 1762

An act to add Chapter 8 (commencing unth Section 12930) to

Part 6 of Division 6 of the Water Code, relating to provision

for the development of the water resources of the State by
providing the funds necessary therefor through the issuance
and sale of bonds of the State of California, and by pro-

viding for the hand,ling and disposition of said funds, and
providing for the submission of this act to a vote of the
people at the general election to be held in the month of
November, 1960.

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

Section 1. Chapter 8 (commencing at Section 12930) is

added to Part 6 of Division 6 of the Water Code, to read

:

Chapter 8. "Water Resources Development Bonds

12930. This chapter shall be known and may be cited as
the California Water Resource? Development Bond Act.

12931. The object of this chapter is to provide funds to
assist in the construction of a State Water Resources Develop-
ment System for the State of California. Said system shall be
comprised of the State Water Facilities as defined in Section
12934(d) hereuf and such additional facilities as may now or
hereafter be authorized by the Legislature as a part of (1) the
Central Valley Project or (2) the California Water Plan, and
including such other additional facilities as the department
deems necessary and desirable to meet local needs, includ-
ing, but not restricted to, flood control, and to augment the
supplies of water in the Sacramento-San Joaquin Delta and
for which funds are appropriated pursuant to this chapter. The
enactment of this chapter shall not be construed as creating
any right to water or the use thereof nor as affecting any ex-
isting legislation with respect to water or water rights, except
as expres.sly provided herein, nor shall anything herein con-
tained affect or be construed as affecting vested water rights.

Any facilities heretofore or hereafter authorized as a part
of the Central Valley Project or facilities which are acquired
or constructed as a part of the State Water Resources De-
velopment System with funds made available hereunder shall

be acquired, constructed, operated, and maintained pursuant
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to the provisions of the code governing the Central Valley
Project, as said provisions may now or hereafter be amended.
For the purposes of this chapter the Sacramento-San Joaquin
Delta shall be deemed to be within the watershed of the Sac-
ramento River. No facility constructed in whole or in part
with funds made available by this chapter shall be used to

transport water the right to which was secured through emi-
nent domain by others than the State unless approved by the

Legislature by concurrent resolution with a majority of the

members elected to each house voting in favor thereof.

12932. Insofar as it is not inconsistent with the express

provisions of this chapter, the State General Obligation Bond
Law (Chapter 4 (commencing at Section 16720) of Part 3,

Division 4, Title 2 of the Government Code), is adopted for

the purpose of the issuance, sale, and repayment of, and other-

wise providing with respect to, the bonds authorized to be

issued by this chapter, and the provisions of that law are

included in this chapter as though set out in full in this chap-

ter. All references in this chapter to
'

' herein
'

' shall be deemed
to refer,both to this chapter and such law.

12933. There is hereby created a California Water Re-

sources Development Finance Committee composed of the

Governor, the State Treasurer, the State Controller, Director

of Finance and Director of Water Resources, all of whom shall

serve without compensation, and the majority of whom shall be

empowered to act for said committee. The Director of Finance
shall provide such assistance, and the Attorney General shall

furnish such legal advice, to the California Water Resources

Development Finance Committee as it may require.

12934. As used in this chapter and for the purposes of

this chapter as used in the State General Obligation Bond
Law, the following words shall have the following meanings:

(a) "Committee" shall mean the California Water Re-
sources Development Finance Committee created by Section

12^33.

(b) "Board" or "department" shall mean the Department
of Water Resources.

(c) "Fund" shall mean the California Water Resources
Development Bond Fund created by Section 12935.

(d) "State Water Facilities" shall mean the following
facilities

:

(1) A multiple purpose dam and reservoir on the Feather
River in the vicinity of Oroville, Butte County, and dams and
reservoirs upstream therefrom in Plumas County in the vicin-

ity of Frenchman, Grizzly Valley, Abbey Bridge, Dixie Refuge
and Antelope Valley;

(2) An aqueduct system which will provide for the trans-

portation of water from a point or points at or near the
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Sacramento-San Joaquin Delta to termini in the Counties of

Marin, Alameda. Santa Clara, Santa Barbara, Los Anjreles and

Riverside, and for delivery of water both at such teriniiii and
at canal-side points en royte, for service in Solano, Napa, So-

noma, Marin, Alameda, Contra Costa, Santa Clara, San Benito,

Santa Cruz, Fresno, Tulare, Kings, Kern, Los Angeles, Ven-

tura, San Bernardino, Riverside, Orange, San Diego, San Luis

Obispo, Monterey and Santa Barbara Counties.

Said aqueduct system shall consist of intake and diversion

works, conduits, tunnels, siphons, pipelines, dams, reservoirs,

and pumping facilities, and shall be composed of a North Bay
aqueduct extending to a terminal reservoir in Marin County

;

a South Bay aqueduct extending to terminal reservoirs in the

Counties of Alameda and Santa Clara; a reservoir near Los

Banos in Merced County; a Pacheco Pass Tunnel aqueduct
from a reservoir near Los Banos in Merced County to a

terminus in Pacheco Creek in Santa Clara Count}' ; a San
Joaquin Valley-Southern California aqueduct extending to

termini in the vicinity of Newhall, Los Angeles County,
and Perris, Riverside County, and having a capacity of not

less than 2,500 cubic feet per second at all points north of the

northerly boundafry of the County of Los Angeles in the

Tehachapi "Mountains in the vicinity of Quail Lake and a

capacity of not less than 10,000 cubic feet per second at

all points north of the initial offstream storage reservoir; a
coastal aqueduct beginnijig on the San Joatjuiii Valley South-
ern California aqueduct in the vicinity of Avenal, Kings
County, and extending to a terminJal at the Santa Maria
River;

(3) Master levees, control structures, channel improvements,
and appurtenant facilities in the Sacramento-Sati Joaquin
Delta for water conservation, water supply in the Delta, trans-

fer of water across the Delta, flood and salinity control, and
related functions.

(4) Facilities for removal of drainage water from the San
Joaquin Valley.

(5) Facilities for the generation and transmission of elec-

trical energy.

(6) Provision for water development facilities for local

areas as provided in Chapter 5 (commencing at Section 12880)
of Part 6 of Division 6 of the Water Code as the same may
now or hereafter be amended .

(*) Including for the foregoing (1 through 5) the relocation

of utilities and highways and acquisition of all lands, rights

of way, easements, machinery, equipment, apparatus, and all

appurtenances necessary or convenient therefor.

12935. For the purpose of creating a fund, herein desig-

nated the California Water Resources Development Bond
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Fund, to provide for the acquisition, construction and comple-
tion of the State Water Facilities herein specified and, to the
extent provided in Section 12938, for additions to the State
Water Resources Development System, the committee shall

be and is hereby authorized and empowered to create a debt
or debts, liability or liabilities of the State of California in

the aggregate principal amount of one billion seven hundred
fifty million dollars ($1,750,000,000) in the manner and to the
extent herein provided, but not otherwise nor in excess thereof.

12936. All bonds herein authorized, which shall have been
duly sold and delivered as herein provided, shall constitute

valid and legally bidding general obligations of the State of

California, and the full faith and credit of the State of Cali-

fornia is hereby pledged for the punctual payment of both
principal and interest thereof. Notwithstanding the provisions
of subdivision (b) of Section 16731 of the Government Code,
the first date or dates of maturity of any series of bonds issued

under this chapter shall be not more than 10 years, and the
last dates of maturity of any such series of bonds may be fixed

at any date or dates to and including 50 years, after the date
of that series. The committee may fix different dates for the
bonds of each series and the bonds of any series may be made
to mature and become payable at different times from those of

any other series; provided, that the maturity dates of each
separate series shall comply with the provisions of this section.

12937. The ways and means for the payment of the interest

on and the principal of such bonds shall be as follows

:

(a) There shall be collected annually in the same manner
and at the same time as other state revenue is collected such
a sum, in addition to the ordinary revenues of the State, as

shall be required to pay the principal and interest on said

bonds as herein provided, and it is hereby made the duty of

all officers charged by law with any duty in regard to the
collection of said revenue, to do and perform each and every
act which shall be necessary to collect such additional sum.

There is hereby appropriated from the General Fund in the

State Treasury such sum annually as will be necessary to pay
the principal of and the interest on the bonds issued and sold

pursuant to the provisions of this chapter, as said principal

and interest become due and payable.

On the several dates on which funds are remitted pursuant

to Section 16676 of the Government Code for the payment of

the then maturing principal and interest on the bonds, to wit,

on the several dates of maturity of said principal and interest

in each fiscal year there shall be transferred into the General

Fund in the State Treasury from revenues deposited in the

fund as provided in subdivision (b) of this Section 12937, and
from any accrued interest and premiums received on any sale,

or sales of the bonds, so far as available therein, amounts equal
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to, but not in excess of, all sums so becoming due for principal

and interest and in the event such money received from such

sources and so returned on said remittance dates is less than
the principal and interest, then due and payable then the bal-

ance remaining unpaid shall be transferred to the General
Fund out of moneys in the fund received from such sources as

soon thereafter as it shall become available, together with

simple interest thereon, from such remittance dates until so

returned at the same rate as borne by the bonds.

(b) All revenues derived from the sale, delivery or use of

water or power, and all other income or revenue, derived by
the State, from the State Water Resources Development Sys-

tem shall be deposited in a special account or accounts in the

California Water Resources Development Bond Fund and
shall be accounted for and used annually only for the follow-

ing purposes and in the following order, to wit:

1. The payment of the reasonable costs of the annual main-
tenance and operation of the State Water Resources Develop-

ment System and the replacement of any parts thereof.

2. The annual payment of the principal of and interest on
the bonds issued pursuant to this chapter.

3. Transfer to the California Water Fund as reimbursement
for funds utilized from said fund for construction of the State

Water Resources Development System.
4. Any surplus revenues in each year not required for the

purpose specified in the foregoing subparagraphs (1), (2)
and (3) of this subdivision (b) of Section 12937 and not
required to be transferred to the General Fund pursuant to

subparagraph (a) of this Section 12937, shall, during the time
any of the bonds authorized herein are outstanding, be de-

posited in a special account in the California Water Resources
Development Bond Fund and are hereby appropriated for uae
and shall be available for expenditure by the department for

acquisition and construction of the State Water Resources
Development System as described in Section 12931 hereof.

All such revenues shall constitute a trust fund and are
hereby pledged for the uses and purposes above set forth and
such pledge shall inure to the direct benefit of the owners and
holders of all general obligation bonds is.sued under this chap-
ter. The department, subject to such terms and conditions as
may be prescribed by the Legislature, shall enter into contracts
for the sale, delivery or use of water or power, or for other
services and facilities, made available by the State Water
Resources Development System with public or private cor-
porations, entities, or individuals. Such contracts shall not be
impaired by subsequent acts of the Legislature during the
time when any of the bonds authorized herein are outstanding
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and the State may sue and be sued with respect to said con-

tracts. Said contracts shall be for a stated term and, insofar

as practicable and feasible, for the full term of the life of

the general obligation bonds issued under this chapter and
each such contract shall recite (i) that it is entered into for the

direct benefit of the holders and owners of all general obliga-

tion bonds issued under this chapter, and (ii) that the income
and revenues derived from such contracts are pledged to the

purposes and in the priority herein set forth. Such pledge of

revenues as herein set forth is hereby declared to be and shall

constitute an essential term of this chapter and upon its ratifi-

cation by the people of the State of California shall be binding
upon the State so long as any general obligation bonds author-

ized hereunder are outstanding and unpaid. Such income and
revenues, subject to the priorities herein set forth, shall con-

stitute additional security for all of the bonds authorized and
i.ssued hereunder irrespective of the date of their issuance and
sale and so long as any of the bonds authorized and issued

hereunder, or the interest thereon, are unpaid, such income
and revenues shall not be used for any other purpose. The
bonds authorized hereunder shall be equally secured by a lien

upon all income and revenues derived from the State Water
Resources Development System without priority for number,
amount, date of bonds, of sale, of execution, or of delivery

pursuant to this chapter. Notwithstanding the pledge of reve-

nues herein contained, the State of California shall remain
liable for the payment of the principal of and interest upon
all of the bonds authorized and issued under this chapter.

12938. All proceeds from the sale of the bonds herein
authorized shall be deposited in the fund as provided in

Section 16757 of the Government Code and shall be available

for the purpose provided in Section 12935, but, except
only as to accrued interest and any premiums received on
any sale, or sales, of the bonds, shall not be available for

transfer to the General Fund. All moneys deposited in the

fund are hereby appropriated to the department for expendi-
ture and allocation by the department without regard to fiscal

years for the State Water Facilities as herein defined and, to

the extent provided in this Section 12938, for additions to

the State Water Resources Development System. Of the total

amount of the bonds authorized herein, one hundred thirty

million dollars ($130,000,000) and no more shall be available

exclusively for the provision of water development facilities

for local areas as set forth in subdivision (d)(6) of Section

12934. Any money in the California Water Fund, and any
surplus revenue as described in Section 12937 (b)4, available

for expenditure for the State Water Resources Development
System shall be used for the construction of the State Water



Facilities in lieu of the proceeds of bonds authorized by this

chapter. The use of the proceeds of bonds for such construc-

tion shall be decreased by an amount equal to that hereafter

expended from the Califotnia Water Fund for the construc-

tion of State Water Facilities. To the extent that money ia

expended from the California Water Fund for construction of

the State Water Facilities, proceeds from the sale of bonds

authorized pursuant to this act in an equal amount, is appro-

priated and shall be expended for the construction of such

additional facilities of the State Water Resources Develop-

ment System as the department shall determine to be necessary

and desirable to meet local needs, including, but not restricted

to, flood control, and to augment the supplies of water in

the Sacramento-San Joaquin Delta from multiple purpose
dams, reservoirs, aqueducts and appurtenant works in the

watersheds of the Sacramento, Eel, Trinity, Mad, Van Duzen
and Klamath Rivers for use in the State Water Resources De-
velopment System, and the department is authorized to con-

struct any and all facilities for which funds are appropriated
to it for expenditure pursuant to this chapter. Such additional

facilities for local needs shall include those necessary to con-

serve or develop water which is tributary to the stream upon
which any of the facilities of the State Water Resources Devel-

opment System are constructed and it shall be the duty of the

department to diligently plan such full development and sub-
mit plans and reports thereon to the Legislature. All moneys in

the California Water Fund and all accruals thereto are hereby
appropriated to the department for expenditure and alloca-

tion by the department without regard to fiscal years for

the State Water Resources Development System as defined

in Section 12931 except that in any fiscal year the Legisla-

ture may appropriate for any lawful purpose any money in

the California Water Fund which is unexpended at the
beginning of that fiscal year and any money accruing to that
fund during the fiscal year.

12939. Upon the written request of the board, supported by
a statement of the expenditures made and to be made for the
State Water Resources Development System, the committee
ahall determine whether or not it is necessary or desirable to
iflsue any bonds authorized under this chapter in order to make
such expenditures and, if so, the amount of bonds then to be
issued and sold. The committee and the board shall file with
the Legislature detailed reports of all expenditures from the
California Water Resources Development Bond Fund and the
California Water Fund, setting forth descriptions of the pur-
poses of all such expenditures. Such reports shall be filed on
or before the fifteenth day of each regular legislative session
and shall show schedules of expenditures and the dates on
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which additional water will be available for sale from princi-

pal termini of the State Water Resources Development Sys-

tem and the total amount then available for ^le at these

termini. Successive issues of bonds may be authorized and
sold to make such expenditures progressively and it shall not

be necessary that all of the bonds herein authorized to be issued

shall be sold at any one time.

12940. If any resolution determining that the sale of all

or any part of the bonds herein authorized is necessary or

desirable, the committee may in its discretion provide for

the interexchange of bonds of different denominations, which
may be in any multiple of one thousand dollars ($1,000), the

issuance of bonds of different denominations in lieu of or in

exchange for bonds of a like aggregate principal amount but
of different denominations, the issuance of registered bonds in

such denominations as may be specified by the committee and
the exchange of such registered bonds for coupon bonds of a
like aggregate principal amount but ef different denomina-
tions. The committee may also provide for the authentication
of any bonds by the State Controller or by any deputy state

controller. If authentication is so required, no bond authorized
hereunder shall be valid unless so authenticated in the manner
so required.

12941. In computing the net interest cost under Section
16754 of the Government Code, the committee may determine
that interest shall be computed either from the date of sale

or from the date of the bonds or from the last preceding
interest payment date to the respective maturity dates of the
bonds then offered for sale at the coupon rate or rates speci-

fied in the bid, such computation to be made on a 360-day year
basis, and the committee shall make appropriate provision
therefor in the form of notice of sale of the bonds.

12942. The committee may authorize the State Treasurer
to sell all or any part of the bonds herein authorized at such
date or dates as may be fixed by the State Treasurer and no
direction of the Governor shall be required. The provisions
of Sections 16750 and 16754 of the Government Code respect-

ing tiie direction of the Governor shall not be applicable to
such sale.

Sec. 2. Section 1 of this act shall take effect upon the
adoption by the people of the California Water Resources De-
velopment Bond Act, as set forth in Section 1 of this act.

Sections 2 to 4 of this act contain provisions relating to and
necessary for the submission of the California Water Resources
Development Bond Act to the people, and for returning, can-
vassing, and proclaiming the votes thereon, and shall take
effect immediately.
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Sec. 3. The California Water Resources Development
Bond Act, as set forth in Section 1 of this act, shall be sub-
mitted to the people of the State of California for their ratifi-

cation at the next general election, to be held in the month of
November, 1960, and all ballots at said election shall have
printed thereon and in a square thereof, the words: "For the
California .Water Resources Development Bond Act,

'
' and the

same square under said words the following in 8-point type

:

"This act provides for a bond issue of one billion seven hun-
dred fifty million dollars ($1,750,000,000) to be used by the
Department of Water Resources for the development of the
water resources of the State." In the square immediately below
the square containing such words, there shall be printed on
said ballot the words, "Against the California Water Re-
sources Development Bond Act," and in the same square
immediately below said words, in 8-point type ^{lall be printed
"This act provides for a bond issue of one biUion seven hun-
dred fifty million doUars ($1,750,000,000) to be used by the
Department of Water Resources for the development of the
water resources of the State." Opposite the words "For the
California Water Resources Development Bond Act," and
"Against the California Water Resources Development Bond
Act," there shall be left spaces in which the voters may place
a cross 'in the manner required by law to indicate whether
they vote for or against said act, and those voting for said
act shall do so by placing a cross opposite the words, "For
the California Water Resources Development Bond Act," and
those voting against the said act shall do so by placing a cross
opposite the words "Against the California Water Resources
Development Bond Act." Provided, that where the voting of
said general election is done by means of voting machines used
pursuant to law in such manner as to carry out the intent of
this section, such use of such voting machines and the expres-
sion of the voters' choice by means thereof, shall be deemed
to comply with the provisions of this section. The Qove'mor
of this State shall include the submission of this act to the
people, as aforesaid, in his proclamation calling for said gen-
eral election.

Sec. 4. The votes cast for or against the California Water
Resources Development Bond Act shall be counted, returned
and canvassed and declared in the same manner and subject
to the same rules as votes cast for sUte officers; and if it

appears that said act shall have received a majority of all the
votes cast for and against it at said election as aforesaid, then
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the same shall have eflFect as hereinbefore provided, and shall

be irrepealable until the principal and interest of the liabili-

ties herein created shall be paid and discharged, and the Gov-
ernor shall make proclamation thereof; but if a majority of

the votes cast as aforesaid are against this act then the same
shall be and become void.
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APPENDIX C

CONTRACTING PRINCIPLES FOR WATER SERVICE CONTRACTS

January 20, 1960

1. Cost allocations shall be on the separable costs-remaining benefits basis for multi-

purpose facilities and on a proportionate use basis by areas for water transportation facilities.

2. For purposes of project commodity pricing, costs will be allocated among water

supply, flood control, recreation, enhancement of fish and wildlife, drainage, quality control, and

such other functions as may be authorized and performed by the particular facility or facilities

under consideration.

3. Rates for water and power and for other reimbursable items will be established so as

to return to the State all costs of project operation, maintenance and replacement, all principal

and interest on (1) bonds, (2) expenditures from the California Water Fund, and (3) other monies

used in the construction of the project works. Those costs declared by the Legislature to be

nonreimbursable and the federal contributions for flood control and for other items will not be

included in the rate structure.

4. The project will require more power for pumping purposes than it will produce. Power

required in the operation of the project must be paid for by the water users whether it is ob-

tained from project or nonproject sources. Therefore, the costs of the project facilities producing

the power is properly a cost of water supply and in the project cost allocation no separate

allocation of the capital costs of power facilities will be made. The capital cost of power will

be included in the costs allocated to water supply. The difference between the actual cost of

power, that is, the amount necessary to repay the capital and operation and maintenance costs

of the power facilities, and the market value of the power provides an economic benefit. A cost

allocation study will be made with reference to power facilities for the purpose of determining

the economic benefit to be derived from the use of project power for project purposes.

In addition, to the extent that from time to time any power is available for sale, it will

be sold at its market value. Preference will be given to public agencies in such sale as required

under existing law. The difference between the actual cost and the market value of such power

will result in income to reduce project costs. This added income (power credit) will be applied,

and the computed economic benefit will be made available, to reduce the cost of project water

except for water used on land in single owenrship in excess of 160 acres (320 acres in the case

of community property).

5. Under the Delta Pooling Concept, there will be a single price for state project water

at the Delta and for state project service areas above the Delta which will be referred to as the
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Delta Water Rate. The Delta Water Rate will consist of an annual (1) capital cost component,

(2) necessary minimum operation, maintenance and replacement component; and (3) an operation

and maintenance component which will vary with the amounts of water furnished.

The Delta Water Rate will be based on the cost of construction and the cost of opera-

tion, maintenance and replacement of these conservation facilities allocated to water supply

upstream from and within the Delta. The capital cost component and the minimum maintenance

and replacement component will be collected irrespective of the amount of water furnished. The

operation and maintenance component will be collected from the contractors receiving water in

proportion to the amount of water furnished. Increases and decreases in the capital cost com-

ponent of the Delta Water Rate will be made from time to time to reflect the then outstanding

unpaid reimbursable cost incurred in the construction of facilities necessary to make water

available at the Delta.

6. Those contracting for water from a project aqueduct will pay, in addition to the Delta

Water Rate, a charge herein referred to as the "Transportation Rate." The Transportation Rate

will consist of an annual (1) capital cost component, (2) necessary minimum maintenance and

replacement component, and (3) maintenance and operation component which will vary with

the amount of water furnished.

The capital cost component, and the minimum maintenance and replacement component

will be allocated to service areas by reaches of aqueduct, using the proportionate use method of

cost allocation and will be collected annually irrespective of the amount of water furnished. The

maintenance and operation component which varies with the quantity of water delivered will be

computed for the same reaches of aqueduct as used for the other components of the Transporta-

tion Rate and will be allocated among, and collected annually from, the contractors receiving

water in proportion to the amounts of water received. Provision will be made for reserve funds

to be used for the purpose of meeting large, unforeseen cost of operation and maintenance, re-

pair and replacement of works.

The total annual charge to project water contractors will be the sum of the Transporta-

tion Rate plus the Delta Water Rate.

7. The following is a breakdown of the Delta Water Rate and the Transportation Rate.

The Transportation Rate is stated for reaches of the aqueducts where the rate will be set by

reaches. These rates are based upon estimated costs. Provision will be made in the contracts

for revision of the rates when actual costs become known.

(While the following table is out of date, it is used here to illustrate the principles

involved in arriving at annual charges to the project water contractors.)
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Areas of Water Service
by

Aqueduct Reaches

1. Areas within and upstream from Delta

(Delta Water Rate)

2. Entire North Bay Aqueduct to terminus

in Marin County

3. Entire South Bay Aqueduct (includes cost

of possible future extension to

Airpoint Reservoir in Santa Clara

County if later found necessary)

4. Pacheco Pass Tunnel Aqueduct

SAN JOAQUIN VALLEY

5. San Luis Reservoir to Avenal Gap

6. Avenal Gap to Buena Vista Lake

7. Buena Vista Lake to Wheeler Ridge

8. Wheeler Ridge to Tehachapi Tunnel

Estimated



8. Contracts for dependable water supply shall be for at least 50-year terms, but shall

contain provision for changes in rates and operating provisions. Upon expiration of the term of

the contract, the contracting agency shall have the option of continued service on terms and

conditions prescribed by the State, but at no greater cost than would have been the case had

the original contract continued in effect. Should the terms and conditions provide for the fur-

nishing of such continuing water service for only a specified period of years, the contracting

agency shall have a like right to continued service at the ejcpiration of such succeeding term

during which it was receiving project water.

9. To insure continuity and dependability of water supplies the contracts will provide:

(a) That contracts for dependable water supply will aggregate no more than a

stated amount based upon the yield of the project. This amount, which will be

approximately 4,000,000 acre-feet annually, is to be increased by the yield due

to added storage facilities when and as constructed. In addition, contracts may

be executed for interim or nondependable water supply subject to reduction or

termination by the State at any time.

(b) For the furnishing of stated maximum annual amounts of project water. The

time and rate of furnishing of water delivery during any year by the State will be

pursuant to schedules and amendments thereof submitted by the contracting

agency for such year. The State will comply with such schedules consistent

with its delivery ability taking into account all such schedules submitted by

agencies entitled under contract to a dependable project water supply.

(c) That in the event of a shortage in the dependable project supply available

in any year for export, project water will be prorated among all export contractors.

Each contracting agency will receive an amount of water which bears the same

relationship to the available supply, computed on the same basis as the project

yield studies, that the amount called for in the agency's contract for a particular

year bears to the total amount of water required to be delivered pursuant to all

contracts in the respective year. However, the Department will reserve the right

to prorate on some other basis if required to meet necessary demands for domes-

tic supply, fire prevention, or sanitation in the respective year or season.

(d) That bond funds will be used to construct added storage facilities and

related facilities for local needs to meet commitments to export from the Delta

to the extent that California Water Fund monies are used for construction of the

original facilities and to the extent such added construction is required by

virtue of a reduction, occasioned by operation of area of origin statutes, in the

amount of water available for export. This will be subject to the proviso, how-

ever, that to the extent that the Director at any time after 1985 finds that any such

funds are not then required to meet such reduction and will not be required for
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such purpose within the next succeeding 10 years, any such funds may be used

for the construction of added storage facilities to meet increased demands for

export to or from the Delta and to meet local needs.

(e) That the State will plan the availability of water from the Delta so that

deliveries can be made at the time and in the amounts scheduled in the cor>-

tracts. To the extent possible, five years notice shall be given of any reduction

in deliveries which will occur as a result of operation of area of origin statutes.

10. Construction of any transportation facility financed wholly or in part through the

sale of bonds, will not be started unless water service contracts have been executed which will

insure recovery of at least 75 percent of the cost of such facility.

11. Local contracting agencies may make funds available for construction or completion

of construction of initial or ultimate facilities and will be credited to the extent of such con-

tributions.

12. As a general policy, contracts for project water will be executed with public agencies

having the taxing, assessment or equivalent power and all other powers required in order to

comply with the terms of the contract. Contracts will be executed with others not having the

taxing, assessment or equivalent power only when the State can be provided with security

sufficient to insure that the obligations incurred will be paid.

13. Each contracting agency will agree that, in the event in any year it is unable or

fails through other means to raise the funds necessary in any year to pay to the State the sum

required under the contract, it will use its taxing or assessment power to raise such sum.
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APPENDIX D

DEFINITION OF TERMS

Throughout this bulletin, a number of plans, acts and funds are referred to. In order to

provide a ready reference as to what they consist of and their interrelationship to each other,

the following definitions are provided:

1. State Water Plan

2. Central Valley Project

3. Feather River Project

A coordinated plan for conservation, development and utili-

zation of the water resources of California (Bulletin 25,

1930). It brought together findings of earlier studies dating

back to the 1880s and presented the next comprehensive

plan to that time. While it envisioned a transfer of water

between the north and south portions of the Central Valley,

it did not foresee a transfer of water from Northern to

Southern California.

This project is a multi-purpose development designed to

supply water for irrigation, municipal, industrial, and other

uses; improve navigation on the Sacramento Piver; provide

adequate flows to maintain suitable water quality in the

Sacramento-San Joaquin Delta; control floods in the Central

Valley; and produce hydroelectric power. The State was

unable to obtain funds to begin its construction because of

the depression in the early 1930s. Subsequently, it was

constructed and is operated by the U. S. Bureau of Reclama-

tion substantially in accord with the State Water Plan as

published in Bulletin 25 of the Division of Water Resources

and reported to the Legislature in 1931.

The initial unit of the California Water Plan. It provides for

a multi-purpose development for firming water supplies, pro-

viding flood protection in the Feather River area, generating

hydroelectric energy, and exporting surplus water available

in the Sacramento-San Joaquin Delta to areas of deficiency

in the San Joaquin Valley, San Francisco Bay area, and

Southern California, with incidental fish, wildlife, and

recreational benefits (1951). Essentially the Feather River

Project proposal became the State Water Project of today.



4. California Water Plan A comprehensive master plan for the control, protection,

conservation, distribution, and utilization of the waters of

California to meet present and future needs for all beneficial

uses and purposes in all areas of the State to the maximum

feasible extent (Bulletin 3, 1957). It includes not only state

development but federal and local development as well. The

State Water Project is but one of the component parts of

the California Water Plan.

5. State Water Resources

Development System

The California Water Resources Development Bond Act,

passed by the Legislature in 1959 and approved by the voters

in 1960 (known and cited as the "Burns-Porter Act"), is the

financing vehicle for the State Water Resources Develop-

ment System. This System is comprised of the State Water

Facilities as defined in Section 12934(d) of the Burns-

Porter Act and such additional facilities as may now or

hereafter be authorized by the Legislature as part of (1) the

Central Valley Project, or (2) the California Water Plan, and

including such other additional facilities as the Department

deems necessary and desirable to meet local needs, in-

cluding flood control, and to augment the supplies of water

in the Sacramento-San Joaquin Delta.

6. State Water Project The term "State Water Project" can be used interchangeably

with the State Water Facilities, except that it also includes

the additional facilities required to meet depletions in the

present project yield. It is a working term adopted by the

Department to refer to those works identified in the Burns-

Porter Act, Section 12934(d) as the State Water Facilities,

plus the aforementioned additional facilities.

7. Additional Facilities The Burns-Porter Act specifies that the State Water Re-

sources Development System include, in addition to the

State Water Facilities, such additional facilities as the

Department of Water Resources deems necessary and desir-

able to augment water supplies in the Delta and to meet

local needs including flood control (Water Code Sections

12931 and 12938). These may consist of multi-purpose dams,

reservoirs, aqueducts, and appurtenant works in the water-

shed of the Sacramento, Eel, Trinity, Mad, Van Duzen, and

Klamath Rivers.
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8. California Water Fund This fund was created by the 1959 Legislature (Water Code

Div. 6, Part 6, Chap, 7, commencing at Sec. 12900) and

monies in the then existinglnvestment Fund were transferred

to it. (The Investment Fund had been established by the

1956 Legislature from the State's share of the Long Beach

oil revenues.) All revenues received by the State from Long

Beach tideland revenues and certain other state lands

revenues were designated for deposit in the fund, but these

are presently limited to $25,000,000 annually (Calif. Stats.

1964, First Ex. Session, Ch. 138, Sec. 12; Public Resources

Code Section 6217).

9. Davis-Dolwig Act

10. Davis-Grunsky Act

11. Delta Projection Act

This Act was enacted in 1961 (Water Code Sections 11900-

11925) and declares that recreation and fish and wildlife

enhancement features of the State Water Project benefit all

of the people of California. The Act provides that the people

are to bear the costs of these recreation and enhancement

features. The Act establishes a procedure through which the

Department is reimbursed for the recreation and fish and

wildlife expenditures that are financed by Project Funds.

The State Water Facilities authorized for construction by

the Burns-Porter Act include water development facilities

for local areas as provided in the Davis-Grunsky Act (Water

Code Div. 6, Part 6, Ch. 5, commencing at Sec. 12880). The

Burns-Porter Act authorized the issuance of bonds in the

amount of $130 million of the $1.75 billion general obligation

bonds authorized to meet expenditures under the Davis-

Grunsky Act. These expenditures may take the form of

loans, grants, or both to public agencies.

The Legislature in 1959 (Water Code Div. 6, Part 4.5,

Sections 12200-12220) found that the water problems of the

Sacramento-San Joaquin Delta are unique within the State.

It declared that a general law cannot be made applicable

to the Delta and that the enactment of this Act was necessary

for the protection, conservation, development, control, and

use of the waters in the Delta for the public good.
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DEFINITION OF AGENCIES

Throughout this bulletin, a number of agencies, departments, boards, commissions, and

offices are referred to. In order to provide a ready reference as to what they consist of, their

interrelationship to each other and their evolution, the following definitions are provided:

1. Department of Public Works

2. Division of Water Resources

3. State Engineer

4. Water Project Authority

5. Department of Water

Resources

- A former department of state government under the control

of an executive officer known as the Director of Public

Works. Principal divisions included the Division of

Architecture, the Division of Contracts and Rights of

Way, the Division of Highways, and the Division of Water

Resources. The Department was absorbed into the Depart-

ment of Transportation by Chapter 1253, Statutes of 1972

(Government Code Sections 14000 and 14001).

- A division of the Department of Public Works (former

Government Code Section 14005; former Water Code

Section 200). The Division of Water Resources was abol-

ished and its functions transferred to the Department of

Water Resources by Chapter 52, Statutes of 1956, First

Extraordinary Session (Water Code Sections 120, 123).

- The State Engineer was Chief of the Division of Water

Resources and was appointed by the Director of Public

Works (former Water Code Section 201). The position was

abolished when the Department of Water Resources was

created in 1956.

- This was the authority setup in the Central Valley Project

Act (Chapter 1042, Statutes of 1933)- to construct and

operate the Central Valley Project. It consisted of five

members who were the Attorney General, the State Con-

troller, the State Treasurer, the Director of Finance, and

the Director of Public Works (former Water Code Section

11400). The Water Project Authority was abolished in 1956

and its functions transferred to the Department of Water

Resources (Water Code Section 123).

- A department of the state government created in 1956. It

is in the Resources Agency and under the control of the

Director of Water Resources (Water Code Section 120).
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6. State Water Resources Board

7. California Water Commission

8. State Water Resources

Control Board

9. Director of Water Resources

10. Resources Agency

- This Board was created by the State Water Resources

Act of 1945, Chapter 1514, Statutes of 1945, to make in-

vestigations of the water supplies of the State, to make

plans for their development, and to reallocate funds to

local agencies for payment of the costs of lands, ease-

ments, and rights of way for federal flood control projects

(former Water Code Section 12572, et seq. ). These func-

tions were transferred to the Department of Water Re-

sources when it was created in 1956 (Water Code

Section 123).

- The Commission is the continuation of the State Water

Resources Board. When the Department of Water Resources

was created in 1956, the State Water Resources Board was

renamed the State Water Board, which was later changed

to California Water Commission to distinguish it from the

State Water Rights Board, which also was created in

1956. (Chapter 52, Statutes of 1956, First Extraordinary

Session; Water Code Section 150). It is in the Department

of Water Resources and has been given various functions

to perform.

- A board in the Resources Agency with jurisdiction over

water rights and water quality. It was created as the State

Water Rights Board in 1956 when the Division of Water

Resources was abolished. It succeeded to the powers of

the Division of Water Resources with respect to water

rights (Chapter 52, Statutes of 1956, First Extraordinary

Session). It is now designated the State Water Resources

Control Board (Water Code Section 175).

- The executive officer in control of the Department of

Water Resources appointed by the Governor (Water Code

Section 120).

- An agency of the state government created in 1961 (Stats.

1961, Chapter 2037). It now consists of the State Air

Resources Board, the Colorado River Board, the Office of

Nuclear Energy, the State Water Resources Control Board,

each regional water quality control board, and the following

departments: Conservation, Fish and Game, Navigation

and Ocean Development, Parks and Recreation, and Water

Resources (Government Code Section 12805).
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11. Department of Fish and Game

12. Department of Finance

13. Department of Parks and

Recreation

14. Department of Navigation

and Ocean Development

15. Wildlife Conservation Board

A department of the state government administered through

a director (Fish and Game Code Sections 37, 700).

A department of state government under the control of an

executive officer known as Director of Finance (Govern-

ment Code Sections 13000, 13001).

A department of state government created in 1961. It is in

the Resources Agency and under the control of the Director

of Parks and Recreation (Public Resources Code Section

501).

A department of state government created in 1970. It is in

the Resources Agency and is administered by the Director

of Navigation and Ocean Development (Harbors and

Navigation Code Sections 50, 50.2; Government Code

Section 12805).

A state board within the Department of Fish and Game. It

is composed of the President of the Fish and Game Com-

mission, the Director of the Department of Fish and

Game, and the Director of Finance (Fish and Game Code

Section 1320).
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SIGNIFICANT LEGISLATION (CALIFORNIA)

Stats. 1927, Ch. 286

Stats. 1929, Ch. 832

Stats. 1931, Ch. 720

Stats. 1933, Ch. 1042 Approved

upon referendum by vote of the

people at a special election

December 19, 1933; effective

January 13, 1934.

Stats. 1941, Ch. 1185

Stats. 1945, Ch. 1514

Stats. 1951, Ch. 1441

Stats. 1951, Ch. 1104

Stats. 1956, Ex. Sess., Ch. 54

Stats. 1956, Ex. Sess., Ch. 52

Stats. 1956, Ex. Sess., Ch. 29

Stats. 1956, Ch. 1

State filings for the appropriation of water in aid of a

coordinated plan authorized. (Codified in Water Code

Section 10500.

Appropriation of funds in furtherance of preparation of a

coordinated plan for conservation and development of the

water resources of the State.

County of origin law enacted with regard to state filings

for the appropriation of water. (Codified in Water Code

Section 10505).

Central Valley Project Act enacted. (Codified in Water

Code, Div. 6, Part 3, commencing at Section 11100.)

State Water Plan adopted. (Codified in Water Code Sec-

tion 10000.)

The State Water Resources Act of 1945. (Codified in

Water Code, Div. 6, Part 6, Chapters 1 and 2, commencing

at Section 12570.)

Feather River Project authorized. (Water Code Section

11260.)

Abshire-Kelly Salinity Control Barrier Act of 1953.

Feather River Project modified. (Water Code Section

11260.)

Department of Water Resources created. (Water Code

Section 120 et seq .)

Investment Fund (later renamed California Water Fund)

created.

Budget Act of 1956. Included appropriation of $9,350,000

for preparation of plans and acquisition of land for the

Feather River Project (Item 419.5).
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Stats. 1957, Ch. 15 $25,190,000 appropriated from the Investment Fund to the

Department to begin relocation of the Western Pacific

Railroad and State Highway Route 21 around Oroville

Reservoir.

Stats. 1957, Ch. 600 Budget Act of 1957. Item 417 appropriated from the Invest-

ment Fund to the Department $673,000 to study aqueduct

routing for delivering water to the Lower San Joaquin

Valley and Southern California. In addition, Item 263 ap-

propriated $2,682,418 from the General Fund for water

resources studies and preparation of plans.

Stats. 1957, Ch. 2252 North Bay Aqueduct added to State's Central Valley

Project (Water Code Sections 11270, 11271); $1,340,000

appropriated from the Investment Fund to the Department

for completion of studies and preparation of plans and

specifications for the aqueduct.

Stats. 1957, Ch. 2359 Feather River Project modified to exclude from the Upper

Feather River Service Area features on the South Fork of

the Feather River. (Water Code Section 11260.)

Stats. 1957, Ch. 2092 Abshire-Kelly Salinity Control Barrier Act of 1957 author-

ized the Department of Water Resources to continue

salinity control studies in the Delta.

Stats. 1957, Ch. 2052 Established state policy to provide grants and loans to

cities, counties, and districts in aid of construction of

projects for water development. (Water Code Section

12880, et seq .)

Stats. 1958, Second Ex. Sess., Budget Act of 1958. Item 425 appropriated $3,723,672 to

Ch. 1 the Department of Water Resources from the Investment

Fund for preparation of plans and specifications and

acquisition of rights of way for the Feather River Project.

Stats. 1958, First Ex. Sess., Department of Water Resources required to plan recreation

Ch. 101 development associated with state-construe ted water

projects. (Water Code Section 345.)

Stats. 1959, Ch. 140 Investment Fund abolished and California Water Fund

created. (Water Code Sections 12900-12915.)
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Stats. 1959, Ch, 1762 Approved Enacted California Water Resources Development Bond

by the voters at the General Act, also referred to as the Burns-Porter Act. (Water Code

Election in November 1960 Sections 12930-12942.) Authorized sale of general obliga-

tion bonds in the amount of $1,750,000,000 and expendi-

ture of money in the California Water Fund for construction

of the State Water Project.

Stats. 1959, Ch. 2043 Feather River Project further modified in accordance with

Bulletin No. 78 of the Department entitled "Preliminary

Summary Report on Investigation of Alternative Aqueduct

Systems to Serve Southern California", dated February

1959. (Water Code Section 11260.)

Stats. 1959, Ch. 2053 California Water Plan adopted. (Water Code Section 10004,

et seq .)

Stats. 1959, Ch. 1752 Water Code Sections 12880, et seq . expanded and named

the Davis-Grunsky Act.

Stats. 1959, Ch. 2019 The Byrne Act enacted to provide state assistance to

local governments where construction of water resources

projects financed in whole or in part by the State creates

a burden on the local government. (Originally added as

Div. 19 to the Water Code, but transferred by Stats. 1963,

Ch. 464, to Div. 6, Part 7, Sections 12950-12961.)

Stats. 1959, Ch. 2143 Department of Water Resources authorized to acquire land

for recreational development at state-constructed water

projects. (Water Code Section 346.)

Stats. 1959, Ch. 1300 Budget Act of 1959. Appropriations from the Investment

Fund (California Water Fund) to the Department included

$4,136,159 appropriated by Item 382 for investigations,

preparation of plans and specifications, and acquisition

of rights of way for the Feather River Project; $27,972,000

by Item 383 for acquisition of rights of way for the San

Joaquin Valley-Southern California Aqueduct system and

for the San Luis Reservoir site; $1,000,000 by Item 383.5

for acquisition of lands for the North Bay Aqueduct;

$8,013,000 by Item 384 for construction and land acquisi-

tion for the South Bay Aqueduct; $11,883,000 by Item 386

for a bridge over the west branch of the Feather River for

railroad and highway relocation around Oroville Dam;
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Stats. 1959, Ch. 1300 (Cont'd) $2,394,000 by Item 387 for construction and land acquisi-

tion for the Upper Feather River Dams and Reservoirs;

and $13,562,000 by Item 388.1 for construction and land

acquisition for Oroville Dam and relocation of the Western

Pacific Railroad.

Stats. 1959, Ch. 1698 Appropriated $70,000 to the Department from the California

Water Fund to investigate use of electrical power sources

from the Pacific Northwest.

Stats. 1959, Ch. 1765 Appropriated from the California Water Fund $200,000 to

the Department to investigate water supplies for the

Sacramento-San Joaquin Delta and $23,000 for additional

salinity control studies and levee construction methods.

Stats. 1959, Ch. 1766 Part 4.5 (commencing at Section 12200) added to Div. 6 of

the Water Code to provide for protection of the Sacramento-

San Joaquin Delta.

Stats. 1960, Ch. 11 Budget Act of 1960. Appropriations from the California

Water Fund to the Department, pending approval of the

Burns-Porter Act by the voters in November 1960, in-

cluded $21,537,721 appropriated by Item 353 for construc-

tion and land acquisition at the Oroville site; $8,362,922

by Item 354 for construction of the South Bay Aqueduct;

and $4,095,059 by Item 355 for -construction of the

California Aqueduct.

Stats. 1961, Ch. 867 Davis-Dolwig Act enacted. Declares policy re recreation

and fish and wildlife enhancement at state water projects,

(Water Code Sections 11900-11925.)

Stats. 1962, First Ex. Sess., Cameron-Unruh Park and Recreation Bond Act. Authorized

Ch. 24 $150,000,000 general obligation bonds for park and recrea-

tional facilities, including those at state water project

reservoirs.

Stats. 1964, First Ex. Sess., California Water Fund limited to $11,000,000 annually

Ch. 138 from Long Beach tideland oil and gas revenues.

Stats. 1965, Ch. 991 and 993 Cobey-Porter Saline Water Conversion Law (Water Code

Sections 12945-12949) authorized the Department to in-

vestigate saline water conversion and, when specifically

authorized by the Legislature, to construct and operate

saline water conversion facilities.
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stats. 1966, First Ex. Sess., $5,000,000 annually appropriated from tideland oil and

Ch. 27 gas revenues for joint costs of state water projects allo-

cated to recreation and fish and wildlife enhancement and

separate recreation land costs, in accordance with Davis-

Dolwig Act (Water Code Sections 11912-11915.)

Stats. 1966, First Ex. Sess., California Water Fund limited to $11,000,000 annually

Ch. 55 from all state lands revenues, including those other than

Long Beach. (Public Resources Code Section 6816.)

Stats. 1967, Ch. 1672 First annual cost allocation bill. Provides legislative

approval of costs of the State Water Project allocated to

recreation and fish and wildlife enhancement and the

separate recreation land costs, as provided in Water Code

Sections 11912-11915.

Stats. 1967, Ch. 1610 Establishes program for aiding sale of bonds by state

water contractors for construction of distribution systems

taking water from the State Water Project. (Water Code

Sections 12894-12894.2.)

Stats. 1968, Ch. 411 Appropriated an additional $14,000,000 for a total of

$25,000,000 annually to the California Water Fund com-

mencing in 1970. The Act also diverted money from the

California Water Fund and all accruals that would have

been deposited therein until 1972 to the Central Valley

Water Project Construction Fund so as to eliminate offset

of an equal amount of bond proceeds for use of additional

facilities and to permit use of such proceeds on the

initial facilities.

Stats. 1968, Ch. 897 Second annual cost allocation bill approved.

Stats. 1968, Ch. 842 Department authorized to make loan commitments to

designated water contractors to help them pay for distri-

bution system bonds.

Stats. 1969, Ch. 14 Interest rate ceiling on revenue bonds issued under the

Central Valley Project raised from 5'/: percent to 6!4

percent. (Water Code Section 11731.)

Stats. 1969, Ch. 740 Interest rate ceiling on state general obligation bonds

raised from 5 percent to 7 percent and interest rate ceiling

on bond anticipation notes eliminated. (Government Code

Sections 16731, 16736.)
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stats. 1969, Ch. 741

Stats. 1969, Senate Constitu-

tional Amendment No. 26, Res.

Ch. 299. Approved by voters at a

special election on June 2, 1970

Stats. 1969, Ch. 663

Stats. 1969, Res. Ch. 298

Stats. 1969, Res. Ch. 281

Stats. 1970, Ch. 833

Stats. 1970, Ch. 992 and 993

Stats. 1970, Ch. 782 Approved

by the voters in November 1970

Stats. 1970, Ch. 1433 Public

Resources Code Sees. 21000-21174

Stats. 1971, Ch. 371

Stats. 1971, Ch. 750

Stats. 1971, Ch. 758

Interest rate ceiling removed on bond anticipation notes

for bonds authorized prior to September 15, 1961, i.e.,

Burns-Porter Act bonds, and for bonds authorized in the

future. (Government Code Section 16737.)

Ratified Stats. 1969, Ch. 740, supra, and authorized

Legislature to change bond interest ceiling in the future

if bonds cannot be sold at the then existing ceiling.

Third annual cost allocation bill approved.

Requests Director of Water Resources to give 90-day

notice to Legislature of all proposed significant changes

in Department water supply contracts or in policy deter-

minations thereunder.

Requests Director of Water Resources to report to Legis-

lature after authorizing or adopting any water project ot

major feature of any water project.

Fourth annual cost allocation bill approved.

State program for aiding sale of bonds issued by local

agencies to finance distribution systems taking water

from the State Water Project amended".

Recreation and Fish and Wildlife Enhancement Bond Act,

authorized issuance of $60,000,000 in general obligation

bonds for construction of recreation and fish and wildlife

facilities at the State Water Project.

The Environmental Quality Act of 1970.

Fifth annual cost allocation bill approved.

Interest rate ceiling on revenue bonds issued under Central

Valley Project Act increased from 614 percent to l^h per-

cent. (Water Code Section 11731.)

Authorized Department of Water Resources to agree in a

contract with a state agency that payments to be made for

joint development of water conveyance and hydroelectric

facilities on the west branch of the California Aqueduct
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Stats. 1971, Ch. 758 (Cont'd) shall be made only from funds under the management and

control of the state agency derived from revenues from the

sale of electric energy and not from funds derived from

taxes.

Stats. 1971, Ch. 1068 Department authorized to issue short-term notes for emer-

gency repairs to State Water Project. (Water Code Sec-

tion 11807.)

Stats. 1971, Ch. 1078 Department authorized to make construction loans to state

water contractors for construction of distribution systems

taking water from the State Water Project. (Water Code

Sections 12894.3-12894.8.)

Stats. 1972, Ch. 1197 Sixth annual cost allocation bill approved.

Stats. 1972, Ch. 1259 California Wild and Scenic Rivers System established.

Stats. 1973, Ch. 584 Seventh annual cost allocation bill approved.
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SIGNIFICANT LEGISLATION (FEDERAL)

Act of August 26, 1937, 50 Stat.

844, 850; reauthorized under the

Act of October 17, 1940, 54 Stat.

1198, 1199; the Act of October 14,

1949, 63 Stat. 852; the Act of

September 26, 1950, 64 Stat, 1036;

and the Act of August 27, 1954,

64 Stat. 879; amended by P.L.

91-502, 84 Stat. 1097

Central Valley Project, California, authorized, reautho-

rized and amended.

Section 204, Flood Control Act

of 1958, Public Law 85-500,

85th Congress; 72 Stat. 297

Section 302, Flood Control Act

of 1958, Public Law 85-500,

43 U.S.C. Section 390 b

Authorized federal contribution for flood control at Oroville

Reservoir.

Water Supply Act of 1958.

Public Law 86-488, 86th

Congress; 74 Stat. 156

Sec. 203, Flood Control Act

of 1962, Public Law 87-874,

87th Congress; 76 Stat, 1173

Public Law 91-190, 42 U.S.C.

Sections 4321-4347

Authorized Secretary of the Interior to construct the San

Luis Unit of the Central Valley Project and to enter into

agreements with the State with respect to the construction

and operation of such unit.

Authorized federal contribution for flood control at Del

Valle Reservoir.

National Environmental Policy Act.
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SIGNIFICANT COURT DECISIONS

STATE WATER PROJECT

The Metropolitan Water District of Southern California v, Marquardt . (1963) 59 C.2d 159, 379

P.2d 28.

Upheld validity of the Burns-Porter Act and provisions of the water service contract

between the State and the District.

Warne v. Harkness . (1963) 60 C.2d 579, 387 P.2d 377.

Upheld the authority to issue revenue bonds pursuant to the Central Valley Project

Act to finance Oroville power facilities.

California Water Resources Development Finance Committee v. Betts , (1963) 60 C.2d 595, 387

P.2d 387.

Companion case to Warne v. Harkness .
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APPENDIX E

PROJECT AWARDS

Actions and events with respect to receipt of awards by the State Water Project or units

of the Project are summarized below,

1974 -- The San Joaquin Valley section of the California Aqueduct Bikeway was incorporated

into the National Recreation Trail System. The award was presented by the Regional

Director of the U. S. Bureau of Outdoor Recreation, Department of the Interior. This

designation means that the Bikeway is an "outstanding trail worthy of national

recognition".

1972 ~ The American Society of Civil Engineers selected the California State Water Project

for "The ASCE Outstanding Civil Engineering Award for 1972" for its contribution to

the well-being of people and communities, the resourcefulness in planning and solving

design problems, the pioneering use of materials and methods, its innovations in con-

struction, in unusual aspects, and in esthetic values.

This award is presented annually to that engineering project which best demonstrates

the greatest engineering skill and which represents the greatest contribution to civil

engineering and to mankind.

1972 ~ The Steel Plate Fabricators Association named the Tehachapi Discharge Lines as the

winner of the Steel Pipeline of the Year Award.

1971 —The National Society of Professional Engineers named the State Water Project as one

of the nation's top ten engineering achievements in 1971.

1971 .. Two units of the State Water Project were singled out by the American Public Power

Association in its biennial awards program for utility design.

C
The Association's First Honor Award, the highest made, went to the Delta Pumping

Plant, and an Honor Award went to the Oroville-Thermalito hydroelectric power complex.

1969 - The American Society of Civil Engineers selected the State Water Project's Oroville

Dam and Edward Hyatt Powerplant as the "Outstanding Engineering Achievement of 1969".
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Oroville Dam is the key conservation unit of the State Water Project, and the Edward

Hyatt Powerplant is the largest underground powerplant in the United States.

1968 -- The South Fork Feather River Bridge, opened on October 19, 1967, was selected for the

"Award of Merit" by the American Institute of Steel Construction in the long span

category. The bridge has been acclaimed as one of America's most beautiful bridges.

The prize-winning bridge was designed and built by the Department of Water Resources

as a unit of the Oroville Division of the State Water Project.

This award recognizes the imaginative and esthetic use of fabricated structural steel.

1967 ~ Oroville Dam was named by the California Society of Professional Engineers as one of

the seven wonders of engineering in California for 1967.

The successful completion of this great structure is a tribute to the capability of the

many professional engineers who worked on its design and construction.

Additionally, there have been individual and collective awards presented to the staff

and employees of the Department by outside organizations in recognition of their contributions

and talents in planning, designing, and constructing the State Water Project.
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APPENDIX F

POSITIONS OF RESPONSIBILITY

Positions of responsibility in the Department of Water Resources, in addition to those

shown immediately following the FOREWORD of this volume, were held by the following indi-

viduals. Only the highest position held is reflected in this listing. The time in that position

is shown by the years following the name of the individual.

Chief Engineer



District Engineers Max Bookman



CONSULTANTS

Several major consulting boards were employed by the Department to advise on various

engineering aspects of the State Water Project. These boards were composed of men, acknowl-

edged to be experts in their fields, who could bring to the Project many years of experience

gained from their work on other major water projects around the world.

A number of these boards have been in existence for several years, and some of their

activities continued into 1974. Members of the boards and a summary of their basic charge to

comment and recommend on the design and construction of specific features of the State Water

Project follow.

Board of Consultants on Alternative

Aqueduct Routes to Southern California

Mr. Adolph Ackerman

Mr. A. H. Ayers

Mr. John S. Longwell

Mr. Carl Rankin

Mr. Roger Rhoades

Dr. Ralph A, Tudor

Mr. David Weeks

The Board assisted and reviewed studies by the Depart-

ment directed toward selection of the best route or

combination of routes to convey Northern California water

from the Kings-Kern county line to Southern California.

The Board was requested to:

(a) determine probable future water requirements.

(b) determine probable time when water from Northern

California will be required.

(c) designate areas to be served by the aqueduct system

to Southern California.

Control System Consulting Board

Mr. Theodor H. Braun

Mr. John Clabby

Mr. Russell Homberger

Mr. Edward W. Messinger

(d) select the most favorable aqueduct system.

The Board reviewed and passed judgment on the plans

and design for the State Water Project's control system

and other telemetry and control requirements of the

Department.
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Earth Dams Consulting Board

Mr. Wallace L. Chadwick

Mr. Julian Hinds

Mr. Roger Rhoades

Dr. Phillip C. Rutledge

Mr. B. E. Terpen

Earthquake Analysis Board

Dr. Clarence Allen

Dr. Hugo Benioff

Dr. John Blume

Dr. Bruce Bolt

Dr. George Housner

Dr. H. Bolton Seed

Dr. James. L. Sherard

Mr. Nathan D. Whitman

Oroville Dam Consulting Board

Mr. A. H. Ayers

Mr. John Hammond

Mr. Raymond A. Hill

Mr. J. Donovan Jacobs

Mr. Thomas A. Lang

Mr. Roger Rhoades

Dr. Phillip C. Rutledge

Mr. By ram W. Steele

Mr. B. E. Torpen

Tehachapi Crossing Consulting Board

The Board advised the Department's engineers with

regard to design and construction of earthfill dams.

The Board advised the Department concerning the eval-

uation of seismic effects to be anticipated at any given

site or area and on the development of rational procedures

for seismic design in regard to hydraulic structures.

The Board advised the Department's engineers in the

fields of design and construction criteria for Oroville

Dam and appurtenances.

Major General John R. Hardin, Ret. The Board advised the Department's engineers on the

Mr. Russell Hornberger

Mr. Thomas Leps

Mr. Elmer C. Marliave

Dr. Frank A. Nickell

Mr. John Parmakian

Mr. Louis Puis

Mr. Robert Sailer

design and construction of the Tehachapi Crossing. The

Tehachapi Crossing, insofar as the Board's assignment

was concerned, extends from the Buena Vista Pumping

Plant on the California Aqueduct to Castaic Reservoir

outlet works at the end of the West Branch but excludes

both Pyramid and Castaic Dams. Their assignment also

included the Pearblossom Pumping Plant, Devil Canyon

Powerplant, and the San Bernardino Tunnel on the East

Branch of the California Aqueduct.
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In addition to the foregoing Iwards, Dillon, Read and Co.. Inc. represented by principal

staff of Messrs. John F. Fowler, Robert E. Christie, and Harold Ostergren advised and assisted

the Department extensively through the years in effecting the financing and financial structure

that had such a significant impact on the State Water Project.

Likewise, Arthur Young & Company carried out a major role in developing the accounting

system, aiding in its implementation, and refining it in the light of changing requirements, to

meet the myriad demands of the State Water Project, one of the most complex utility operations

in the world.

It is important to recognize that in addition to the major consulting boards and firms

identified herein, individuals numbering in the hundreds, as well as significant numbers of

additional major firms and specialized consulting boards, contributed extensively of their talents

and services in effecting the planning, financing, design, construction, and operation of the

State Water Project.
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