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This book is dedicated to the staff of the California Department of
Water Resources — past and present — for their commitment and
diligent labor on behalf of the State of California and its people.

These dedicated men and women have greatly contributed to
the success of many of DWR’s programs, including the

State Water Project.



FOREWARD

espite the numerous reports and bulletins prepared by the Department since the late 1950s,
there does not exist a publication that gives the public a visual, comprehensive, and concise
look at the State Water Project and its facilities. The Department’s Bulletin 200 series, published
in the early 1980s, discusses the design and construction of many of its facilities. Numerous
construction bulletins do the same on individual facilities. The very portable “Data Handbook™

provides essential statistical information on the SWP but was created for the engineer

in the field.

Designed as an easy-to-use reference book, the Atlas presents the State Water Project through

general information, basic facility data, technical drawings, and photos.

The book opens with a brief historical narrative on the events that led to what is now the State
Water Project and the benefits it provides. The introductory sections also describe the agencies
that pay for SWP facilities through long-term contracts, as well as provide a look into the
people and technology of the Project Operations Center from which Project facilities can be

remotely controlled.

The Atlas’s main section contains descriptions of all of the SWP’s major facilities. They are listed
from north to south within the five field divisions responsible for their operation and maintenance.
Statistics on each facility are accompanied by at least two technical drawings — an overview
(plan) and a cross-section (profile) — as a glimpse of the magnitude and complexity of effort

that helped plan, design, and construct the system.

In the Appendix, additional statistical data, technical drawings, a metric conversion table, and

references are available.

We at the California Department of Water Resources take pride in the State Water Project and
its operations, which have strived to keep pace with changing public needs and concerns. Over
the years, the Project has focused not only on the business of delivering water but also on the
roles of providing flood control and recreation, generating electricity, and protecting and

restoring the natural environment.

w@

David N. Kennedy
DWR Director (1983-1998)




PROLOGUE

he State Water Project Atlas culminates 18 months of intensive research, writing, and editing
to create an authoritative reference book that fully describes the SWP, one of the nation’s
multipurpose water conveyance and hydroelectric systems. The Atlas’ content of general facts,
technical data and drawings, and photos bear witness to the diligence and skill of the individuals
who helped plan, design, and construct the system, and those who now operate and maintain

its facilities.

Since its origins in the late 1950s, the Project has added a number of facilities to improve and
expand water delivery, enhance its operational flexibility, and protect the environment. The Atlas

reflects those facilities as well as the future East Branch Extension.

As the new Director of the California Department of Water Resources, I am proud to welcome
you to learn about the State Water Project and how it has contributed to California’s economy
and the well-being of its people. As we enter the new century, the Department and its staff will

continue to ensure the operational integrity of the SWP.

o
%“- w ‘ M
Thomas Hannigan

DWR Director, 1999

Governor Gray Davis appointed Hannigan as DWR’s seventh director, effective March 1, 1999.
The first former legislator to head the Department, Hannigan was an Assemblyman from Solano

County for 18 years. From 1986 to 1996, he served as Majority Floor Leader in the Assembly.
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CALIFORNIA
DEPARTMENT
OF WATER
RESOURCES

ur Mission:
To manage the water resources of California,

in cooperation with other agencies, to benefit the

state’s people and protect, restore, and enhance

the natural and human environments.

The California Department of Water Resources planned,
designed, and oversaw the construction of the State Water
Project. Today, DWR operates and maintains the SWP
facilities, as well as plans, designs, and oversees any
repairs, modifications, or new construction. All of the
financing, contract administration, water allocation and
accounting, and power generation transactions are handled
by the Department. DWR also provides technical and
financial assistance to local urban and agricultural water
agencies for water supply management, reclamation or
recycling, and conservation projects; works with other
state and federal agencies on environmental compliance,
mitigation, and protection programs; and studies, plans,
and develops water management strategies, reports, and
programs to address California’s growing water demands,
as well as projects and programs to protect and enhance
the estuary of the Sacramento-San Joaquin Delta. Other
DWR responsibilities include providing for public safety
through dam safety and flood control programs, and

educating the public about the Department’s role and

the significance of water in their lives.
i~ California Aqueduct
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William Hammond Hall

DWR DIRECTORS
1956-1998

ore than a century ago, William Hammond Hall was
appointed State Engineer to investigate California’s water
resources. The wealth of data collected under his direction
served as a legacy to those who would follow. His proposal
that these resources be developed on a statewide basis
would be realized with the establishment of the Department
of Water Resources in 1956. DWR’s first Director would
oversee the beginning of a State Water Project that his
successors will complete and continue to benefit the

people of California.
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HARVEY O. BANKS
(1956-61)

DWR’s first director, a civil engineer,
presided over the completion of
the first comprehensive California
Water Plan (now the Bulletin 160
series). Under his charge, planning
continued and construction was
begun on railroad relocations at the
Oroville Reservoir site and the South
Bay and California Aqueduct por-
tions of the State Water Project.
His efforts helped to build public
support for the project leading to
its successful financing.

WILLIAM E. WARNE
(1961-67)

William Warne, a long-time federal
administrator, continued the plan-
ning of the SWP and is credited
with successfully getting its major
construction program underway.
His promotion of service contracts
and computer-oriented program
management procedures helped keep
early construction activities on
schedule. By the time Mr. Warne
left office, Oroville Dam was nearly
completed, construction of the
Tehachapi Crossing was ready to
start, and South Bay Aqueduct
water deliveries begun to Santa
Clara and Alameda counties.

WILLIAM R. GIANELLI
(1967-73)

A civil engineer, William Gianelli
continued construction of the SWP.
He met the challenge of maintaining
the Project’s financial integrity and
oversaw the completion and start of
operations of many SWP facilities.
Under his charge, the Department
accepted new responsibilities, such
as in water quality and water
desalination. After his state service,
he continued his work as a consult-
ing civil engineer and later served
as Assistant Secretary of the Army
for Civil Works.

JOHN R. TEERINK
(1973-75)

John Teerink, a long-time DWR
engineer-manager, presided as the
SWP began full operations. Under
his guidance, Bulletin No. 200,
which recorded the planning,
financing, design, construction,
and operation of the SWP, was
prepared and published. In addi-
tion, Pyramid Lake and various
aqueduct pumping facilities were
completed, the state’s hydroelectric
potential was inventoried, and
studies on alternative water supplies
were continued.

RONALD B. ROBIE
(1975-83)

Director Ronald Robie, an attorney,
was an effective contributor to the
management of California’s water
resources through the second driest
year of record, during the drought of
1976-77. He was also instrumental
in recognizing environmental forces
and in implementing conservation
measures which would eventually
lead to innovative water manage-
ment and storage programs.

DAVID N . KENNEDY
(1983-98)

A civil engineer, Director David
Kennedy directed construction of
the SWP Coastal Branch, East
Branch Extension, East Branch
Enlargement, and North Bay
Aqueduct. He also created DWR’s
Environmental Services Office and
negotiated the Monterey Agreement,
which gives SWP contractors more
operational flexibility.




CALIFORNIA STATE
WATER PROJECT

tretching from the mountains in Plumas County to the flatlands
of Riverside County, the State Water Project is one of the largest
water and power systems in the world. The SWP currently conveys
an annual average of about 2.5 million acre-feet through its 17
pumping plants, 8 hydroelectric power plants, 32 storage facilities,
and 660-plus miles of aqueducts and pipelines. Water delivered
serves more than two-thirds of the population and approximately
600,000 acres of irrigated farmlands in the Feather River and
San Francisco Bay area, San Joaquin Valley, Central Coast, and
Southern California.

To understand why and how this ambitious undertaking
was conceived and completed requires a look at California itself

and its early history of water development and settlement.

Opposite Page:
Ira J. Chrisman Wind Gap Pumping Plant
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SETTING

ith more than 32 million people, California has the
largest population among the 50 states. If it were an
independent country, its economy would rank as the
seventh largest in the world. It leads the nation in agri-
culture, producing about 11 percent of the U.S. market.
Precipitation is heaviest in the north and along the
Sierra Nevada mountain range, which traverses much
of the state. The north is also blessed with most of the
state’s total streamflow. Southward the land becomes
arid and includes large desert areas. The state’s Central
Valley, a vital agricultural region spanning 400 miles
along its length, averages 25 inches a year at the northern

end to 5 inches in the south.

Most of California’s population and irrigated agri-
cultural land lie to the south of San Francisco. This
imbalance between the location of water supply and
water needs comprises the fundamental factor that has
driven statewide water development and will continue

to do so.

From Northern California’s
watersheds, the SWP provides
about 20 million Californians

with at least part of their
drinking water supply.

The Project also provides
water to about 600,000 acres
of California farmlands.




EARLY WATER
DEVELOPMENT

he earliest irrigation systems can be traced back to
around A.D. 800, when native California Indian tribes,
such as the Paiutes in Owens Valley and the Quechans
along the lower Colorado River, began cultivating the
land. More elaborate waterworks were built in the late
1760s by Spain’s mission settlements. These systems
irrigated crops, operated mills, and recycled water.
Spanish sovereignty over the region also introduced
new concepts of water rights.

In 1849, the Gold Rush triggered the development
of extensive water systems. Networks of ditches and

flumes, some still in use today, were constructed to flush

the precious metal from streambeds and mountainsides.

But this enterprise soon produced destructive conse-
quences, clogging rivers with sediment and debris —
a situation which was halted by regulation.

With the gold fever ebbing as the precious metal
became harder to find, California’s new settlers turned
to agriculture, irrigating their lands with water from
nearby rivers and streams then later with groundwater.
As farming extended from the San Joaquin Valley to
Southern California, the use of pumps to extract water

expanded, depleting the underground resources.

Water played a vital role in California’s early development
and economy. The power of water was harnessed for profit
with the rise of power-generating plants such as the
Folsom Power House.

At the turn of the century, dams and hydroelectric
generation of power turned into profitable ventures.
Cities began to develop, attracting increasing numbers
of people and businesses. Los Angeles and San Francisco
constructed expansive water delivery systems to meet

their growing water needs.

A STATEWIDE PLAN

he concept of a statewide water development project
was raised in 1919 by Lt. Colonel Robert B. Marshall.
He published a plan for transferring water from the
ample Sacramento River system to the San Joaquin Valley
and from there moving it through the Tehachapi
Mountains to Southern California.

His proposal led to the first State Water Plan, pub-
lished in 1931, which identified facilities and means of
accomplishing the north-to-south water transfer. To
implement the plan, the
Legislature passed the Central
Valley Project Act in 1933. The
proposal and a $170 million bond
issue to build the project were
approved by the voters. However,
with the state in the midst of

the Great Depression, the bonds

could not be sold. In 1937, the

Lt. Colonel Robert Marshall

federal government took over the

funding and began constructing the Central Valley
Project. Today, the CVP, which is operated and main-
tained by the U.S. Bureau of Reclamation, delivers about
7 million acre-feet of water through its system which
includes 16 reservoirs, 39 pumping plants, 2 pumping-
generating plants, and 7 power plants. The CVP delivers
water primarily to agricultural users in the Central Valley

and urban water users in the San Francisco Bay area.
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The population boom began
with the Gold Rush (1849),
which lured thousands of
people of all colors and
creeds. Miles of canals and
flumes were built to harvest
the precious metal. Later
hydraulic mining (far left)
used high-pressure water
streams to break down
hillsides in search of gold.
The debris was washed into
rivers and streams, filling
the channels and limiting
their navigability and
carrying capacities.
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Floods were commonplace in the
Central Valley.The Flood of

, 1955 breached levees at Yuba City
(above) and caused widespread

destruction and more than 60 deaths.

1} Because the Orouille project would help
control such floodwaters, the State
Legislature quickly approved money in
1956 for its final design.




STATE WATER
PROJECT PLANS

uring and following World War II, California’s population
nearly doubled, and agriculture became big business.
More water was needed in

addition to that provided by

the Central Valley Project.
Therefore, the Legislature
asked the State Water
Resources Board to
update and expand
the prewar water
studies. This task
was given to the
Division of Water Resources
(predecessor to the Department of Water

Resources) of the Department of Public Works.

Their work produced Bulletin 1 (1951), a collection
of data on precipitation, runoff, floods and droughts,
water storage and quality statewide; Bulletin 2 (1955),
a survey of current water
uses with forecasts of
future needs; and
Bulletin 3 (1957), “The
California Water Plan,”
the preliminary plans for
full development of the

state’s water resources to

A. D. Edmonston

meet its “ultimate” water
needs. These plans included local development
together with works needed for the transfer of water
from areas of surplus in the north to the water-deficient

areas to the south.

Concurrently, under the direction of State Engineer
A.D. Edmonston, other specialists completed the first
proposal for a “Feather River Project” in 1951 to meet the
state’s immediate water needs. It called for a multipurpose
dam and reservoir on the Feather River near Oroville,

a Delta Cross Chaﬁnel, an electric power transmission
system, an aqueduct to convey water from the
Sacramento-San Joaquin Delta to the San Francisco Bay
Area, and another aqueduct to transport water from the
Delta to the San Joaquin Valley and Southern California.

The proposed project was authorized by the State
Legislature in 1951. In 1955, a second report on the
Feather River Project was completed and included the
addition of a San Luis Reservoir.

That same year, Northern and Central California
experienced one of the greatest floods of record. The
floods caused more than $200 million in property

damages and took 64 lives, mainly in Sutter County.




President John F. Kennedy and Governor Edmund G. Brown, Sr.,
headed the 1962 groundbreaking ceremony to begin constructing
the San Luis Reservoir (photo, p.16) and other joint-use facilities.
Today the reservoir is the nation’s largest off-stream storage reservoir,
serving both the federal Central Valley Project and the State

Water Project.

Responding to this disaster, the Legislature made
the first emergency appropriation of $25.2 million to
the Department of Water Resources (officially created
in July 1956) to construct the State Water Project.
Work began in May 1957 on facilities in the Oroville
area, beginning with the relocation of the Western
Pacific Railroad to make way for the dam and reservoir.

Although the Legislature continued to appropriate
funds to build units of the SWP, it wasn’t until 1959
that the California Water Resources Development Bond
Act, known as the Burns-Porter Act, was passed. The act
authorized the issuance of $1.75 billion in general
obligation bonds to finance the SWP and additional
facilities that might be required in the future to augment
water supplies and meet local needs. Federal funding
was provided for flood control and federal-state
joint-use facilities. In November 1960, voters approved

the bond act.




Construction of the Orouwille
complex on the Feather River
started in 1957 and ended in
1971. The dam itself took
nearly six years to complete
(1962-68). Part of it was
building the 283,000-cubic-
yard concrete core block
(bottom right photo) and
preparing the foundation for the
main dam (bottom left photo).
Final cost of the dam was
$135.3 million when DWR
signed the completion documents
on April 26, 1968. Tod
Lake Orowille (top photo) is
the SWP's largest reservoir
and the second largest reservoir
in California.




THE SWP TODAY

alifornia’s State Water Project is among the largest water
and power systems in the world. The SWP conveys
water from Northern California watersheds to agricultural
areas in the San Joaquin Valley and urban regions in
the San Francisco Bay area, Central Coast, and Southern
California. Water is delivered to local water agencies which
in turn supply water to farms, homes, and industries.
While the SWP was built primarily for water supply,
the Project and its facilities also provide the people of

California with many other benefits.

BENEFITS

he multipurpose State Water Project provides water
supply to its contracting agencies. Other SWP benefits
include flood control, recreation, fish and wildlife
enhancement, power, and salinity control in the

Sacramento-San Joaquin Delta.

The SWP facilities —
including San Luis
Reservoir (left photo)
and Buena Vista
Pumping Plant (right) —
represent a capital
investment of about

$5 billion, most of
which is being repaid
by the agencies that
have long-term contracts
for water supply. The
SWP’s water supple-
ments the local supplies
of many urban and
agricultural areas.

WATER SUPPLY

he State Water Project’s main purpose is water supply —

to divert and store surplus water during wet periods
and distribute it to 29 contracting agencies. Water supply
contracts were signed between the state and public
agencies stretching from Sutter, Butte, and Plumas
counties in the north; to Alameda, Santa Clara, Napa, and
Solano counties in the San Francisco Bay area; through
the San Joaquin Valley; and into Southern California.

SWP facilities were designed to deliver 4.2 million
acre-feet of water a year. To date, the SWP has supplied
a maximum of 3.2 MAF. Its capacity to deliver full
water supply requests in a given year depends on proba-
bilities of rainfall, snonack, runoff, water in storage,
and pumping capacity from the Delta, as well as
operational constraints for fish and wildlife protection,
water quality, and legal restrictions.

About 20 million Californians and 600,000 acres of
farmland receive water from the SWP. Of the contracted
water supply, about 70 percent goes to urban users

and 30 percent to agricultural users.
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At Oroville Dam, storage space is reserved for flood flows. Releases made
through the spillway and river outlet are coordinated with other reservoirs
to prevent flooding downstream.

DWR’s eight hydroelectric power plants (Warne Powerplant, above; Hyatt
Powerplant, opposite page) generate enough electricity to meet 75 percent of the SWP’s
energy needs. The rest is provided through a coal-fired plant and power exchanges

and purchases.

FLOOD CONTROL

ne of the Project’s primary functions is to provide flood
control in Northern California. Storage space is provided
in Oroville and Del Valle Lakes to capture flood flows
and protect areas downstream. In Kern County a gated
structure can divert Kern River flood flows into the

California Aqueduct.

POWER

he SWP is the state’s fourth largest energy supplier

and the single largest user of power. Its nine hydroelectric
plants and a coal-fired plant in Nevada generate an
annual average of 6 billion kilowatthours. How much
energy is consumed by Project facilities depends on
annual water demands and the amount of water available
for delivery and storage. Since 1984 annual power
requirements have ranged from under 4 billion to over

8 billion kWh.

To provide for its needs, the Department entered into
agreements with other electrical utilities, energy brokers,
and power pools in California, the Northwest, and
Southwest for short-term sale, purchase, or exchange of
power and transmission capacity. When power resources
are greater than SWP needs, the Department sells surplus
power to help reduce the cost of water deliveries.

The SWP’s flexibility in managing its pumping opera-
tions helps keep its costs down. Pumping is minimized
when electricity rates are higher and maximized when
costs are lower. Such flexibility allows the Department
to purchase inexpensive surplus generation from other

power suppliers and sell generated power at higher rates.
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The Suisun Marsh Salinity Control Gates
assist in maintaining suitable water quality
for thousands of acres of waterfowl and wildlife
habitat located in the Bay-Delta estuary.



FisH & WILDLIFE
PROTECTION

ajor facilities built for fish and wildlife protection are
the Feather River Fish Hatchery, the Suisun Marsh
Salinity Control Gates, and the Skinner Fish Protective
Facility. Compensating for lost spawning grounds on
the Feather River near Oroville, the hatchery raises
about 20 million fall-run and spring-run chinook
salmon and steelhead annually. These fish are released
into Northern California lakes, rivers, and the Delta.

The salinity control gates protect water quality in
the Suisun Marsh, one of the largest contiguous
brackish water marshes in the U.S. Its radial gates trap
fresher water in the marsh, diluting saline waters from
San Francisco Bay.

Located along the intake channel to Banks Pumping
Plant, the Skinner Fish Facility uses louver screens and
fish bypass systems to divert fish from entering the
plant’s pumps. These fish are counted, identified,
recorded, and transported back to the Delta for release.

Other environmental protection measures include
streamflow maintenance and temperature control, flow
augmentation, restricted pumping schedules, fish screens,

and mitigation agreements.

SALINITY CONTROL

he State Water Project, in coordination with the federal
Central Valley Project, is operated to limit salinity
intrusion into the Delta and Suisun Marsh. This is
accomplished by supplementing freshwater outflows
to San Francisco Bay and limiting water exports from

the Delta during specific times of the year.
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Funds from the SWP contractors are spent on a variety of fish and wildlife programs such
as the Feather River Fish Hatchery. The fish ladder to the hatchery begins near the Fish
Barrier Dam (top photo) . Other programs include the Skinner Fish Protective Facility,
and wildlife studies (bottom photo) .
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RECREATION

roject reservoirs were designed to provide a variety of
recreational opportunities. Most facilities offer boating,
fishing, swimming, picnicking, camping, cycling, and
hiking. At Lake Oroville, visitors will also find, among
the usual water recreation, floating campsites, an eques-
trian camping facility, and a 41-mile bike trail. Thermalito
Afterbay and Thermalito Forebay, part of the Oroville
complex, offer additional opportunities for recreation.
Fishing from designated access sites is allowed along

the California Aqueduct, where bicyclists can also ride

along specified trails.

Passage of the Davis-Dolwig Act (1961) provided
initial funding for the SWP’s recreational sites,
which include 12 reservoirs and lakes, and 16 fishing
access sites along the California Aqueduct.




SWP
CONTRACTORS

n the early 1960s, long-term contracts were negotiated
with 31 water-purveying agencies. Through these
contracts, the contractors are presently repaying the
revenue and general obligation bonds (plus interest)
that initially funded the State Water Project’s construction,
as well as current costs necessary to operate and maintain
all project facilities.

Today, there are 29 contractors who receive a speci-
fied annual amount of water until the year 2035. Each
contract contains a schedule of the annual amount of
water the agency is entitled to receive each year. Generally,
contractors receive the amount they request or a por-
tion of that, depending on supply. For most contracts,
the amounts increase yearly up to the maximum
annual entitlements.

The service areas of the 29 contracting agencies extend
from Plumas County in the north to the Mexican
border. These agencies comprise almost one-quarter
of California’s land area and more than two-thirds of
its population. While most of the contractors are
agencies that were in existence for many years, a
number of new districts were formed for the express
purpose of contracting for SWP water.

SWP water supplements the agencies’ local and other
imported supplies. SWP water is used mostly for irrigated
agriculture in the southern San Joaquin Valley, while in

the other service areas, it satisfies mainly urban needs.

The SWP made its first deliveries in 1962 to the

Alameda County Flood Control and Water Conservation
District Zone 7, and the Alameda County Water
District. In 1965, deliveries were made to the Santa
Clara Valley Water District, where imported supplies
were used to solve a land subsidence problem caused
by long-term overdrafting of local groundwater basins.
In 1968, service was extended into the central and
southern San Joaquin Valley, and by 1972, Southern

California areas began receiving their first deliveries.




Thirty percent of contracted SWP water supplies go to
agricultural water contractors such as Kern County Water
Agency, which provides water mainly for irrigation in Kern
County (above). The county is the third most productive agri-
cultural county in the nation. (Photo courtesy of Greg Iger and
Kern County Water Agency) Drip irrigation (left) is one of
the many irrigation methods used by growers.




THE 1994 MONTEREY
AGREEMENT

n December 1994, representatives of the Department of
Water Resources and the State Water Project Contractors
signed the Monterey Agreement, amendments that
redefine the way DWR administers its long-term
water contracts.

Major issues covered by the agreement include:

+ Adjustments in water allocations among contractors
in years of short supply. (In years of shortages, agri-
cultural and urban contractors will receive the same
percent reductions in deliveries.)

« Future transfers of entitlements from agricultural
contractors to urban users: 45,000 acre-feet of
agricultural entitlement is permanently transferred
to DWR and retired, and 130,000 acre-feet is available
for permanent sale (willing buyer-willing seller basis)
to urban contractors.

+ Transfer of the SWP portion of the Kern Water Bank
(a groundwater storage project) to Kern County
Water Agency for use in regional banking programs.

+  Financial restructuring to establish a SWP operating
reserve and water rate management to reduce con-
tractor charges when SWP cash flow permits.

+ Added operational flexibility. Such provisions include
storage of SWP water in non-SWP surface storage
facilities outside a contractor’s service area for later
use, expanded rules for carryover in SWP conserva-
tion reservoirs; and no limits for groundwater storage
of SWP water outside a contractor’s service area for

later use within the service area.

Paper mills are among the industries
that use water for manufacturing.
Urban water use, which includes
homes and government, is closely
related to population growth.

(Photo courtesy of Metropolitan
Water District of Southern California)




SWP FACTS & FIGURES

Number of Storage Facilities . ...................... ... 32

Total Reservoir Storage 5.8 million acre-feet = 7.2 cubic kilometers

Largest Reservoir Capacity (Oroville) 3.5 million acre-feet = 4.3 cubic kilometers
Largest Reservoir Surface Area (Oroville) 15,810 acres = 6,398 hectares

Longest Reservoir Shoreline (Oroville) 167 miles = 269 kilometers

Highest Dam Structure (Oroville) 770 feet = 235 meters

Largest Dam Structure (Oroville) 80 million cubic yards = 61 million cubic meters
Longest Dam Crest (Thermalito Afterbay) 42,000 feet = 12,802 meters

Highest Dam Crest Elevation (Davis) 5,785 feet = 1,763 meters

Length of Canals and Pipelines 662 miles = 1,065 kilometers

Number of Hydroelectric Power Plants

Number of Generating Units

Largest Annual Energy Output (Hyatt Powerplant) 4.9 billion kWh

Average Energy Generated Annually 7.6 billion kWh

Average Annual Energy Use 12.2 billion kWh

Number of Pumping-Generating Plants

Pumping-Generating Units

Number of Coal-Fired Plants

Number of Pumping Plants

Highest Pump Lift (Edmonston Pumping Plant)

Pumping Units
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STATE WATER
PROJECT
CONTROL
SYSTEMS

he State Water Project’s network of pumping and power
plants, reservoirs, canals, and pipelines is served by a
communications network of fiber optics cable, radio,
and microwave. This communications network allows
water and power dispatchers and hydroelectric plant
operators to remotely control and monitor the operation
of the SWP’s major facilities and water flows along the
California Aqueduct.

From the Project Operations Center located in
Sacramento, dispatchers can remotely coordinate
operations of the entire project and implement com-
puterized project-wide schedules for water delivery
and power sales and purchases. Three dispatchers staff
the POC around the clock to monitor water and power
operations via a huge map board depicting the entire
system and computer displays that indicate the status
of all of the Project’s major facilities and check structures
that control water flow in the aqueducts.

The POC has the authority and ability to take
command of the SWP from Area Control Centers in
five field divisions. These field divisions handle the
daily operations of the facilities within their respective

geographic jurisdictions. The ACCs use similar control

Each dispatcher at the POC knows the
SWP system through experience and can
now visualize what’s happening in the field
from data and diagrams on a number of
computer screens and the map board.
(photo next page)
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Standing 12 feet high and
spanning 54 feet across the
front of the POC, the map
board displays data from
specific locations and flashes
alarm lights that alert
dispatchers to changes

in operational status.

systems that are linked to the POC by a computer system.
This system is fed real-time data by remote terminal
units located in SWP plants and reservoirs, as well as
along the aqueducts. The data is displayed on computer
monitors and can be accessed by the POC or the ACCs.
Such data includes water levels, flow measurements at

hydraulic structures, check gates or valve positions, and

critical electrical and mechanical parameters at pumping

and power plants. The information enables operators
to make minute-by-minute operational decisions.
Such decisions are crucial, especially in making
rapid changes in flow in the 444-mile-long California
Aqueduct. This allows aqueduct operation to be
coordinated in real-time with power generation and
transmission needs of the electric utilities with whom
DWR buys and sells power, and with Central Valley

Project water operations, especially in the Delta.

The field divisions’ Area Control
Centers are in constant contact
with the Project Operations
Center. The ACCs handle

the day-to-day operations
within their jurisdictions, but

the POC can take over controls
in emergencies. Photo above
show the ACC at Oroville
Field Division.
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STATE WATER PROJECT
FIELD DIVISIONS

aily operations and maintenance of SWP facilities are

divided among five field divisions—Oroville, Delta, San Luis,
San Joaquin, and Southern. Each field division is responsible
for the facilities within its assigned geographic area. Among
their responsibilities, staff operates and maintains pumping
and power plants, monitors water levels and water quality,
oversees daily water delivery amounts and schedules, and

maintains all structures and equipment.
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OROVILLE FIELD
DIVISION

he Oroville Field Division’s responsibilities extend from
the three Upper Feather River lakes in Plumas County to
the Oroville-Thermalito Complex, a storage and pumping
operation, on the Feather River. The facilities include three
power plants (Hyatt Powerplant, Thermalito Diversion Dam
Powerplant, and Thermalito Pumping-Generating Plant,
two of which can either pump water or generate power),
the SWP’s largest reservoir (Lake Oroville), a forebay and
afterbay, a fish hatchery, and a visitors center. As water leaves
this region, it flows down Feather River and Sacramento

River channels to the Sacramento-San Joaquin Delta.




ANTELOPE
DAM & LAKE

Altelope Dam and Lake are located

entirely in the Plumas National
Forest on Upper Indian Creek, a tributary
of the Feather River’s North Fork. The
facility was among five units initially
authorized by the State Legislature in
1957 for water and recreation develop-
ment in the Upper Feather River Basin.
Construction began in 1962 and was
completed in 1964. Today, the lake provides
recreation and assures year—round stream
flows to improve the fishery in Indian
Creek and to fulfill prior water rights.
Though Antelope Dam impounds the
smallest of the Upper Feather River lakes,

it has the longest crest of the three dams.

DAM

Type: two zoned earth embankments:
a 120-foot-high main dam and
a 60-foot-high auxiliary dam

Embankment volume.. . . . . 380,000 cubic yards
Height. . ..ooovoieneeeenes 120 feet
Crestlength ..........coovven.. 1,320 feet
Crestelevation . ................. 5,025 feet
LAKE

Maximum operating storage . . 22,570 acre-feet
Water surface elevation @ mos™ ... .. 5,002 feet
Water surface area @ mos. . ........ 930 acres
Shoreline @ mos. . . .....ooovuenennn 15 miles

*maximum operating storage

GENERAL PLAN

Auxiliary Dam

Antelope’s dam
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OROVILLE FIELD DIVISION

Upper Feather River

(Maximum SecTion ] (GRIZZLY VALLEY
DAM &
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Maximum Water Surface Elev. 5,775.0 Feet National Porest, Lake Davis and

Riprap

Grizzly Valley Dam lie on Big Grizzly
Creek, a tributary of the Middle Fork of
the Feather River. Constructed between
1964 and 1967, the lake is the largest of

_____________ the three Upper Feather River lakes. Water
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and water supply for the city of Portola

(eight miles south of Lake Davis) through

the six-mile-long Grizzly Valley Pipeline.
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Type: zoned earth and rockfill

Outlet Conduit

Embankment volume . . . .. 253,000 cubic yards
Height: s vamss asnmazmmamesons s s 132 feet
Crestlength. ..................... 800 feet
{ Crest elevation . ................. 5,785 feet
4/\ (highest in SWP system)
Aéifs SCALE IN FEET LAKE
Dam 0 50 100
Or— Maximum operating storage. . . 84,370 acre-feet
Water surface elevation @ mos*. . . .. 5,775 feet
Gontrol Structure Water surface area @ mos . .. ... .. 4,030 acres
Shoreline @ mos. . . . . . R B R B 258 32 miles

5750

*maximum operating storage




FRENCHMAN
DaM & LAKE

I I ' o the east of Lake Davis is Frenchman
Dam and Lake. Like the other two
Upper Feather River lakes, Frenchman Lake

is situated entirely within the Plumas

National Forest and lies on Little Last
Chance Creek, a tributary of the Feather
River’s Middle Fork. Releases from the lake
are used to irrigate farmland in the Sierra

| Valley, and improve fish habitat in Little
Last Chance Creek. The lake also provides

recreation. Frenchman Dam is the tallest
of the three Upper Feather River dams.
Construction of the facility began in 1959

and was completed in 1961.

DAM

Type: homogeneous earthfill

Embankment volume.. . . ... 537,000 cubic yards
HEIGHE. o eeveeeeeeeseee 139 feet
Crestlength .....oooovoveneeaess 720 feet
Crest elevation . .....o.ooeeeoesess- 5,607 feet
LAKE

Maximum operating storage . . 55,480 acre-feet
Water surface elevation @ mos™. ... 5,588 feet
Water surface area @ mos ... .. 1,580 acres
Shoreline @ mMOS. . .. vovvvvveeeeens 21 miles

*maximum operating storage
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Streambed diversion from

the dam site at Antelope was
done through a temporary
diversion pipeline laid through
the foundation area. Work on
the outlet works conduit is also
shown (right center of photo).
The entire length of the outlet
works was founded in rock.

A total of 34,016 cubic yards
was excavated for the spillway
chute at Frenchman Dam.

This is a close view of Grizzly Valley Dam’s outlet works trench showing hand-cleaning
operations. By late September more than 465 lineal feet of 36-inch diameter steel liner
had been placed and hydrostatically tested.




OROVILLE DAM
& LAKE OROVILLE

roville Dam and Lake Oroville lie
O in the foothills on the western slope
of the Sierra Nevada and are one mile
downstream of the junction of the Feather
River’s major tributaries. The lake stores

winter and spring runoff which is released

into the Feather River to meet the Project’s
needs. It also provides pumped-storage
capacity, 750,000 acre-feet of flood control
storage, recreation, and freshwater
releases to control salinity intrusion in
the Sacramento-San Joaquin Delta and
for fish and wildlife enhancement.

Construction first began in 1957 on
relocating what is now Highway 70 and
the Western Pacific Railroad. Work on the
dam site began in 1961. The embankment
was topped out in 1967.

‘DAaM

Type: zoned earthfill (highest in U.S.)
Embankment volume . .. 80,000,000 cubic yards

Height......coviiiiiieiieen 770 feet
Crestlength . ..cov0vvocissonon. 6,920 feet
Crestelevation ................... 922 feet
LAKE

Maximum operating storage . 3,537,580 acre-feet
Water surface elevation @ mos* .. . . .. 900 feet
Water surface area @ mos . . ... .. 15,810 acres
Shoreline @ mos. . .......c.ooo.... 167 miles

*maximum operating storage
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Each of the trains used to haul embankment materials pulled 42 gondola cars an average
of 12 miles. Two cars at a time could be rotated to empty their loads into a hopper, from
where the materials were transported on a conveyor across Feather River to the dam site.

N

SCALE IN MILES

0 1/2 1 2
- | | |

The 4,400-foot-long, concrete-
lined diversion tunnels were
initially used to bypass the
river from the construction site
and later as tailrace tunnels for
the underground power plant.
During 1964 the tunnels helped
divert a new flood of record
(about 250,000 cfs) with negli-
gible downstream damage.




EDWARD HYATT
POWERPLANT

Dcated in rock in the left abutment
near the axis of Oroville Dam, Edward
Hyatt Powerplant is an underground,
hydroelectric, pumping-generating facility.
Construction of the plant began in
1964 and was completed in 1967. Hyatt
Powerplant maximizes power production
through a pumped-storage operation
where water, released for power in excess
of local and downstream requirements,
is returned to storage in Lake Oroville
during off-peak periods and is used for
generation during peak power demands.
Water from the lake is conveyed to
the units through penstocks and branch
lines. After passing through the units,
water is discharged through the draft
tubes to one free surface and one full-flow

tailrace tunnel.

PUMPING
Installed capacity . . . . . .. 5,610 cfs, 519,000 hp
Normal static head. . ........... 500-660 feet
Design dynamic head . .. ........... 592 feet
NO.Of UMELS . oo oveeeee e 3(p/g)
Unit Size. . vvveeeenn 1,870 cfs, 173,000 hp
(GENERATING
Installed capacity. ... ... 819 MVA, 16,950 cfs
Normal static head. . ........... 410-676 feet
Design dynamichead . ............. 615 feet
Number of units . . ............ 6 (3¢ 3p/g)
(877771 7~ 3 @ 132 MVA, 2,800 cfs
3 @ 141 MVA, 2,850 cfs
Penstock/diameter . ............. 2 @ 22 feet
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The underground Hyatt
Powerplant is remotely operated
from the Oroville Area Control
Center located above ground,
adjacent to the switchyard.

The power plant was
built in a metavolcanic
rock formation.
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OROVILTLE EIELD DIVISION

Oroville Complex
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Pam about 4.5 miles downstream from Oroville

Dam. The dam diverts water in Thermalito
Power Canal for power generation at
Thermalito Pumping-Generating Plant

and creates a tailwater pool for Hyatt

Slotted
Buckets

Powerplant. The reservoir acts as a forebay

1 Thermalito
Diversion Dam & <
< et when Hyatt Powerplant is pumping water
back into Lake Oroville. It also provides
. \ ' . A recreation opportunities.
To Thermalito >
Forebay 25 N

Thermalito
Power Canal SCALE IN FEET
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——r——

Thermalito Diversion
Dam also includes an
ogee spillway, a canal-

regulating headworks

26 Feet
structure, and an earth
Service Gate Hoist embankment section

Bridge
S

TRANSVERSE SECTION

Axis of Dam

Bridge Deck Elev. 233.0 Feet at the right of the
canal headworks.

Maximum Water Surface
Elev. 225.0 Feet

Radial Gate

X Elev. 213.5 Feet
Spillway Crest’
Elev. 205.0 Feet =

SCALE IN FEET
0 10 20 30

—T/— T
DAM
Spllvey Type: concrete gravity
Concrete volume. . ... .. .. 154,000 cubic yards
Slotted :
= ot Height............. ... .. 143 feet
= i Elev. 145.5 Feet Crestlength ... ...covsiisposs oo s n 1,300 feet
Bl _ Invert Elev. 140.5Feet CresteleVation «uscsmusmsswaswmimms 233 feet
PooL

Maximum operating storage . . 13,350 acre-feet

: *
P Gelir Water surface elevation @ mos* . ... .. 225 feet
Water surface area @ mos. .. ....... 320 acres
Shoreline @ mos. . . . .. FiimEEmEsMal 10 miles

Grout Curtain *maximum operating storage
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Oroville Complex

FISH BARRIER
DAM & POOL

190
180
)
1@0
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23,
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he facility, located upstream of the Axis
I : y : £
Feather River Fish Hatchery, diverts fish pam
into a fish ladder that leads to the hatchery.
Flows at the dam are controlled by releases
at Oroville Dam and Thermalito Diversion
Dam. It was constructed from 1962 to 1964.
Fish Attraction
Channel N
SCALE IN FEET
0 60
l —
To
Fish
The Fish Barrier Hatchery
Dam has an

overpour section

designed to pass

river flows up to

200,000 cfs before
)

overtopping the

other sections. .

Crest Elev. 181.0 Feet "

DAM
Type: concrete gravity Overflow Crest Elev. 163.0 Feet
Concrete volume . . ........ 9,300 cubic yards )
’ J Concrete Gravity
Helght ........................... 91 feet ‘ Overflow Section
Crestlength s sms s nms sames v vn s 600 feet N
Crest elevation ................... 181 feet i :
; Ove pour Crest I
POOL 2 MRS et Fish Barrier
4 | Overpour Section
Gross storage capacity . .. ... .. 580 acre-feet ; I
Water surface elevation @ mos* . . overpour spill 4 :
Water surface area @ mos. ... ....... 50 acres SCALE IN FEET 3 1
. ; 0 5 1
Shoreline @ mos . .................. 1 mile |:|':E|:|:|:|10 |
1
| *maximum operating storage 1
Elev. 129.0 Feet SN ! e
SISETD NG SN )
|

Elev. 123.0 Feet

1
| ! Axis of Dam’—J




Owerlooking the Feather River
is an observation platform.
Below is the start of the fish
ladder leading into the hatchery.
Glass panels allow for an under-
water view of fish swimming

up the ladder.

”“”””???:?!55""H'"""!!l!!l g

L

In the main hatchery
building, the chinook
salmon and steelhead

Eggs, taken from the
females, are mixed with
milt from the males.

Fish are unable to pass over the dam’s overpour section, but water flow from the ladder
makes passage upriver possible. The hatchery is located at the top of the ladder.

are artificially spawned.




The facility was cooperatively
planned by DWR and the California
Department of Fish and Game, with

assistance from the U.S. Fish and
Wildlife Service and other agencies.
Funding was provided by the SWP
contractors, who also pay for daily
operations and maintenance costs.
DFG personnel staff the facility.

The hatchery was expanded in 1998.

Incubators can hold
up to 25 million eggs.
In about two and a
half months, the fry
(baby fish) are ready
to be transferred to
the rearing channels.

Fish Food Storage Bin ——— SCALE IN FEET
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Oroville Complex

The rearing ponds hold the

fish for different lengths of

time. Steelhead are held for
one year, while salmon are

released at various times up
to one year.

From

Fish
Ladder

Intake

Fish Holding Tanks

Office and
Maintenance Building

Gathering Tank

—

Fish Ladder

FEATHER RIVER
FISH HATCHERY

onstructed between 1966 and 1967,
C the Feather River Fish Hatchery was
built to compensate for spawning grounds
lost to returning salmon and steelhead
trout with the construction of Oroville Dam.
The first salmon and steelhead entered the
hatchery in September 1967. Today, the
facility accommodates an average 8,000 fish.

Salmon and steelhead raised at the
hatchery are transported in oxygenated,
temperature-controlled tanks and released
in Oroville Lake, in the Feather and
Sacramento rivers, or in the Delta near
the San Francisco Bay area. These fish
account for an estimated 20 percent of
the ocean sport and commercial catch in
the Pacific Ocean.

FISH LADDER

Type: pool and weir

Length .............oovii... 2,150 feet
Poollength ................. 8 to 1,000 feet
Minimum width. . .................. 6 feet
Minimum water depth . . ............. 2 feet
Velocity of flow in ladder ............ 2-5 fps
Maximum drop between pools. . ....... 1 foot

SPAWNING-HATCHERY BUILDING

Type: T-shaped, concrete

Spawning room. ............... 45 x 30 feet
Purpose .. ...l artificial spawning
Hatchery room ................ 44 x 98 feet
PUTDOSE i wis s ss e s v s st 5 holds incubators
Capacity. . ... 20-25 million eggs

REARING PONDS

Dimensions: 4 concrete-lined ponds blocked off
in intervals to form 48 individual pools 100 feet j
long, 10 feet wide

Water flow and velocity . .3 to 5 fs, 0.1 foot/sec




THERMALITO
FOREBAY DAM
& FOREBAY

onstructed between 1965 and 1968,
C Thermalito Forebay is an offstream
reservoir contained by Thermalito Forebay
Dam on the south and east and by Camp-
bell Hills on the north and west. It is
located about four miles west of the city
of Oroville. The forebay conveys gen-
erating and pumping flows between
Thermalito Power Canal and Thermalito
Pumping-Generating Plant, provides
regulatory storage and surge damping
for the Hyatt-Thermalito power complex,

and serves as a recreational site.

DAM

Type: homogeneous and zoned earthfill
Embankment volume . . . 1,840,000 cubic yards

HEIGRE « oo oo oo 555 555 R % B8 300 4 5 91 feet
Crestlength : i oiosinmssisswasn 15,900 feet
Crestelevation ................... 231 feet
FOREBAY

Maximum operating storage. . . 11,770 acre-feet
Water Surface elevation @ mos™*. . . . .. 225 feet
Water surface area @ mos. . ... ... .. 630 acres
Shoreline @ mos. . .. .............. 10 miles

*maximum operating storage

MAXIMUM SECTION

30 Feet
Crest Elev. 231.0 Feet

TRANSITION ZONE

NV
N

SCALE IN FEET
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Thermalito
Pumping-Generating
Plant

Thermalito Forebay’s site
was selected because it
would provide operational
flexibility, drainage prob-
lems could be minimized,
and more recreation would

be available.

GENERAL PLAN

Thermalito
Forebay Dam

Thermalito Forebay

Power Plant

Axis of Dam
SCALE IN FEET
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Tail Channel
to Thermalito
Afterbay




QROWVMILILE

FIELD DIVISION

Bypass o ——

GENERAL PLAN

Penstocks

Thermalito Powerplant

Thermalito
Afterbay

TRANSVERSE SECTION

Headworks

| Gantry Crane
T

Axis of Dam

Maximum
Water Surface
Elev. 225.0 Feet

Elev. 231.0 Feet

. Thermalito Forebay

Oroville Complex

SCALE IN FEET
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Thermalito
Pumping-Generating
Plant contains three
vertical-shaft Francis-
type pump/turbines
and one vertical shaft
Kaplan-type turbine.

Bridge Crane

Gate Guides
Trashrack:
] pent Station Service Room
Transformer Gt
Electrical ¢ Cran)é
Gallery Unit No. 1
Generator Turbine Floor
Floor < Elev. 165.0 Feet
=2\ Max. Tailwater Elev. 136.5 Feet
% =  » 3
Inspection ¢ ] I
and Elev. 121.0 Feet e ilwater Elev. 123.0 Feet
Drainage LT =
Galler
y > 3 Elev. 107.0 Feet
TSV
Elev. 79.0 Feet
SCALE IN FEET K — = 7 Bate and
0 30 e =
Inspection Trashrack
o —— Gallery Guide

THERMALITO
PUMPING-
(GENERATING
PLANT

ocated about four miles west of the city
L of Oroville in Butte County, Thermalito
Pumping-Generating Plant is a principal
feature of the Oroville-Thermalito pumped-
storage power complex. A pumping-gener-
ating plant, the facility is operated in tandem
with Hyatt Powerplant and Thermalito
Diversion Dam Powerplant to produce
power. Water released for power in excess
of local and downstream requirements is
conserved by pumpback operation during
off-peak hours through both
power plants into Lake
Oroville. The water is subse-
quently released for power
generation during periods
of peak power demand.
Construction on the plant
began in 1964 and was
completed in 1969, with

operations starting in 1968.

PUMPING
Installed capacity . . . . . .. 9,120 cfs, 120,000 hp
Normal static head. . ............ 85-102 feet
Design dynamic head . . ............. 99 feet
Nuitnber Of unils: s sswssmssmasmnssas 3 (p/g)
Unitsize............ 3@ 3,040 cfs, 40,000 hp
(GENERATING
Installed capacity . . .. ... 120 MVA, 17,400 cfs
Normal statichead ............. 85-102 feet
Design dynamichead . .............. 95 feet
Number of units. . ............. 4 (1g, 3 p/g)
Unitsize. . ... ... 3 @28 MVA (p/g), 4,200 cfs
1@ 36 MVA (g), 4,800 cfs
Penstock/diameter. . . . .. s 1 @24 1021 feet

3 @21 to 18 feet

*maximum operating storage




THERMALITO
AFTERBAY DAM
& AFTERBAY

chated about six miles southwest

of the city of Oroville, Thermalito
Afterbay is an offstream reservoir. The
afterbay provides storage for the water
required by the pumpback operation to
Lake Oroville, helps regulate the power
system, produces controlled flow in

the Feather River downstream from the
Oroville-Thermalito facilities, and provides
recreation. Thermalito Afterbay Dam has
the longest crest in the SWP system. The
facility was constructed from 1965 to 1968.

DAM

Type: homogeneous earthfill
Embankment volume . . . 5,020,000 cubic yards

)2 | S 39 feet
Crestlength . ....ooovoeoeeeess 42,000 feet
Crest elevation. . ......ooooeeeeees 142 feet
AFTERBAY

Maximum operating storage .. 57,040 acre-feet
Water surface elevation @ mos™. ... 136.5 feet
Water surface area @ mos ... ... 4,300 acres
Shoreline @ M0S. . .. vvvvevennnnns 26 miles

*maximum operating storage

OROVILTLE

FIELD DIVISION

Oroville Complex

SCALE IN FEET

0

Water released from
Thermalito Afterbay’s
river outlet (located in
the southeast corner of
the reservoir) is used
for downstream project
use, streamflow main-
tenance, and water-right
commitments.

TRANSITION ZONE

20
==

i 46 Feet

¢
Larkinl Road

30 Feet

Axis of Dam

e N

Crest Elev. 142.0 Feet

PERVIOUS ZONE

GENERAL PLAN
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Tail
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ZONE

A unique feature at Lake
Orouille is the equestrian
camp facility at Loafer
Creek. The site has pull-
outs for horse trailers,
horse showers and feeder
stalls, and bathing
facilities for riders.

Bicyclists enjoy the 41-mile trail that circles Thermalito Forebay,
Thermalito Afterbay, and the crest of Oroville Dam.

Lake Orouille, the largest SWP
reservoir, is also a recreationist’s
paradise, offering an amazing
array of activities: boating (two
marinas), waterskiing, fishing,
swimming, picnicking, hiking,
camping (also on floating camp-
sites on the lake), model plane
runway, and an aquatic center.
Visitors can see a fish hatchery
in action (late fall) or learn
about water at the Lake Oroville
Visitors Center. They can also
walk or jog the span of the highest
earthfill dam in the nation. In
addition Thermalito Diversion
Pool and Thermalito Forebay
and Afterbay offer more choices
of recreation.
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DELTA FIELD DIVISION

ithin Delta Field Division’s jurisdiction lie the North Bay
and South Bay Aqueducts. North Bay’s underground
pipeline and facilities take its water from Barker Slough at
the north end of the Delta, while South Bay branches off
from Bethany Reservoir to serve Santa Clara and Alameda
counties. The field division also operates and maintains
SWP facilities within the Delta. These include Clifton
Court Forebay, the Harvey O. Banks Delta Pumping Plant,
which lifts water into the California Aqueduct, and two
major environmental protection projects: the Skinner Fish
Protective Facility, a fish salvage operation, and the Suisun
Marsh Salinity Control Gates, a water quality control
structure, protecting one of the largest contiguous brackish

water marshes in the nation.
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ETLELD DIVISION

NORTH BAY
AQUEDUCT

T he North Bay Aqueduct, an under-

ground pipeline, extends for 27.6
miles from Barker Slough in the Delta to
the end of the Napa Pipeline. The aqueduct
provides supplemental water supplies to

Napa and Solano counties.
The aqueduct was constructed in two

phases. Phase I (1967 — 68) began serving
Napa County in 1968, using an interim
supply of water from the USBR’s Solano
Project. Phase IT (1985 to 1988) extended
the pipeline 23 miles from the Cordelia
Surge Tank eastward to Barker Slough.
Water is pumped from the Delta at
Barker Slough Pumping Plant through a
pipeline to Travis Surge Tank then to the
Cordelia Pumping Plant. Through two
turnouts along the way, deliveries are
made to Travis Air Force Base and the
Solano County communities of Fairfield,
Suisun City, and Vacaville. Two of Cordelia
Pumping Plant’s three discharge pipelines
serve Benicia and Vallejo, with the third
carrying water to the Napa Turnout
Reservoir. The storage tank is the aque-
duct’s western terminus. Three turnouts
deliver water to the American Canyon
Water District and the City of Napa, which
in turn uses its facilities to deliver water to
Yountville and Calistoga in Napa County.

PIPELINE

Type: precast, prestressed concrete cylinder,
pretensioned concrete cylinder, and

reinforced concrete pipe.
Diameter. . ........... varies from 3 to 6 feet
steps down from 175 cfs to 39 cfs

Capacity. . . . .

North Bay Aqueduct

AQUEDUCT MAP
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Precast, pretensioned
concrete cylinder pipe
was used for most of

the pipeline.

The pipeline was placed at
sufficient depth for pipeline
protection and to insure that
future developments, such

as subdivisions, roads, sewer
lines, and water mains, could

be installed with minimum
disruption of the pipeline. In
areas where subdivisions were
anticipated, it was required to
have at least five feet of cover,
including about 2.5 feet of con-
solidated or compacted material.

Manholes like the one shown above provide access for inspection and repair
along the North Bay Aqueduct.




BARKER SLOUGH
PUMPING PLANT

Located on the northwestern edge of
the Sacramento-San Joaquin Delta,
Barker Slough Pumping Plant marks the
beginning of the North Bay Aqueduct.
Its pumps lift water from Barker Slough
into a pipeline that conveys the water to
the Travis Surge Tank, nearly nine miles
away. Water then flows by gravity to
Cordelia Pumping Plant. Construction
of the plant began in 1986 and was
completed in 1987.

PUMPING
Installed capacity........... 228 fs, 4,800 hp
Normal static head. . ............ 95-120 feet
Design dynamic head. . ............ 137 feet
Number of units. . .......oovveeoo. 9
UL 5128, o s 2 s 5 s i w5 o s 2 @ 14.4 cfs, 300 hp
7 @ 28.4 cfs, 600 hp
Discharge line/diameter .. ........ 1 @ 6 feet

€ units
TRANSVERSE SECTION |

Trolley

Check Valve
Butterfly Valve

Elev. 22.0 Feet

Elev. 17.0 Feet

Maximum Water Surface El

Minimum Water Surface

Elev. -13.5 Feet

SAVS) 7

Elev. -19.5 Feet

SCALE IN FEET
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Barker Slough Pumping
Plant diverts water
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of the Delta. 2« !
[ \ SCALE IN FEET
Pumping  Units
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Channel

Access Road

Surge Tanks

Service
Bridge
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Access Road

North Bay
Aqueduct

To
North Bay
Aqueduct




CORDELIA

PUMPING PLANT e
FOREBAY

15 Feet
I ocated in Solano County near Highway Crest Elev. 34.0 Feet Road

Maximum Water Surface Elev. 30.0 Feet 3-
e T e
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| Shoreline @ mos. ................ 0.3 miles \\ Control Building
*maximum operating storage
|




DELTA FIELD DIVISION

North Bay Aqueduct

GENERAL PLAN
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The Napa

Twrnout Reservoir’s

dimensions were based

on comparison of

combinations of depths

and diameters, plus
pumping costs, and

tank costs. First
deliveries made from
the reservoir were on

April 5, 1968.
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NAPA TURNOUT
RESERVOIR

he western terminus of the North Bay
TAqueduct, the Napa Turnout Reservoir
is located in eastern Napa County near
Highway 12. The steel tank receives water
from a four-mile pipeline connecting it
with the Cordelia Surge Tank.
Constructed between 1967 and 1968,
the Napa Turnout Reservoir was originally
filled by the SWP’s North Bay Interim
Pumping Plant. Today, the reservoir stores
water for delivery to Napa County Flood

Control and Water Conservation District.

TANK

Type: steel plate, cylindrical open-top

Height .......... ... ... .. 35 feet
Diameter . .........ccccouuuui. ... 190 feet
EleVation s s emssmessmosmmsssms s 355 feet
RESERVOIR

Maximum operating storage. . . . . . 22 acre-feet
Water surface elevation @ mos* . . . . .. 353 feet
Water surface area @ mos. . ......... 0.7 acres

*maximum operating storage




SUISUN MARSH
SALINITY CONTROL
(GATES

ocated at the eastern end of the
Montezuma Slough in the Sacramento-

San Joaquin Delta near Collinsville, the
Suisun Marsh Salinity Control Gates
maintain proper salinity levels in the
Suisun Marsh during periods of low Delta
outflow. These levels affect the growth of
food plants for waterfowl using the marsh
as a wintering area.

Operation of the gates is based on
modifying the tidal flows through Monte-
zuma Slough. The radial gates are opened
to allow better quality water from the
Sacramento and San Joaquin rivers to flow
westerly into the marsh. As the direction
of tidal flows reverses, the radial gates close
to trap this better quality water, which will
dilute the saltier water flowing easterly into
the marsh from Grizzly Bay.

Construction on the gates began in 1986,
and tests of tidal pumping began in 1988.

They were declared operational in 1989.

STRUCTURE (OVERALL)

Lentgth s s s s s w s mrw s s wimswima s s 465 feet

GATES

Type: 3 steel, radial, motorized, computer-sensor
controlled

Width . .o 36 feet

Height ... .otsassnssmssmaisnisms 28.5 feet

WBIGHE o5 555 i 5w+ a o e o w0 40 tons

RADIAL GATE STRUCTURE

Type: lightweight, reinforced, concrete

FIC1gNE s ¢ s s o s o5 50 s s 0 53 feet
Width . ..o 80 feet
Length . izmzsimeramesomesmasemsss 120 feet
WWBIGIE 5 ¢ 5 152 5 o o 5 s = 5110 s o s 6,500 tons

DELTA FIELD

DIVISION

Suisun Facilities

GENERAL PLAN
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By building most of the
structure offsite, DWR
saved money and reduced
construction impacts

on the surrounding
environment and to
recreational users. The
| concrete modules were
constructed in Stockton
then towed to Rio Vista
and later to the
Montezuma Slough

site near Collinsuille.

The gates help maintain proper
salinity levels in the Suisun Marsh.
Proper salinity levels help preserve the
habitats of fish and wildlife that reside

in the marsh.

Computer sensors control the radial gate operations. Gates open when water
levels on the west side are lower to allow fresh water to enter Montezuma Slough.
Gates close when the tides reverse to keep the better quality water in the marsh.




SOUTH BAY
AQUEDUCT

outh Bay Aqueduct was the first delivery
S system completed in the State Water
Project and has been conveying water to
Alameda and Santa Clara counties since
1962 and 1965, respectively. Constructed
between 1958 and 1969, the 42.9-mile
system consists of 8.4 miles of canals, 32.9
miles of pipeline, and 1.6 miles of tunnels.

Water agencies served by the aqueduct
are the Alameda County Water District,
the Alameda County Flood Control and
Water Conservation District (Zone 7), and
Santa Clara Valley Water District. They can

receive up to 188,000 acre-feet annually.

PIPELINES

Type: 32.9 miles of buried reinforced concrete,
cylinder, and steel pipes

Diameter......... varies from 42 to 90 inches

Capacity. .cvcs 540 varies from 120 to 363 cfs

CANALS

Type: 8.4 miles of concrete-lined, trapezoidal,
checked

Capacitya s sm s vmsswis e s maswwsnms 300 cfs

Waterdepth . .« vwivniuiinn 4.7 and 5.6 feet

Sideslope .. ...t 11/2:1

WHATH « 555 0 5 5 00 € w5 5 39 58S 8 feet (bottom)

TUNNELS

Type: 1.6 miles of concrete-lined horseshoe tunnel,
finished to a circular shape

Digmieter. .. sscinisesmismimasmss 93 inches
Capacity s swssmesmas s s 305 and 255 cfs

DELTA FIELD DIVISION
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The rolling hills and
steep slopes caused
difficult construction
problems. The pipeline
alignment was pioneered
by benching out work
areas with dozers. The
trench was mucked

out with a dragline then
excavated with a backhoe
equipped with a two-
cubic-yard bucket
wherever possible.

Water from the South Bay
Aqueduct helps alleviate
serious overdraft of local
groundwater basins resulting
from growing demands of
an increasing economy.
SBA water is also used for
irrigation of agricultural
land and domestic and
industrial use.

South Bay’s canal sections were lined with unreinforced concrete from 2.5 to 3.5
inches thick.
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I:)cated at the upper end of Bethany
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DEL VALLE
| PUMPING PLANT

i onstructed between 1967 and 1969,
C Del Valle Pumping Plant pumps
water during low demand periods from
the South Bay Aqueduct into Lake Del
Valle for storage and conveys it back

to the aqueduct when demand is high

and the water level is too low to allow
flow back into the aqueduct via gravity.
It actually serves as a booster station

in the branch line between South Bay
Aqueduct and Lake Del Valle. The plant
lies immediately downstream of Del Valle
Dam, about 4.5 miles south of the city
of Livermore, and is the smallest SWP

pumping facility.

PUMPING

Installed capacity ... ....... 120 cfs, 1,000 hp

Normal static head. . ............. 0-38 feet
! Design dynamichead . .............. 60 feet
1 Number of units . o ccovivivivinasisssass 4

Unilsizge s wsswssmssmsmmsmesn 30 cfs, 250 hp

Discharge line/diameter. . ......... 1 @5 feet
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DELTHN FI1ELD

DIVISION

GENERAL PLAN
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DEL VALLE DAM
& LAKE DEL VALLE

ocated in Arroyo Del Valle, about four
miles from the City of Livermore in

Alameda County, Del Valle Dam and Lake
Del Valle provide regulatory storage for
the South Bay Aqueduct, flood control
(38,000 acre-feet reservation) for Alameda
Creek, conservation of storm runoff,
recreation, and fish and wildlife enhance-
ment. The facility was constructed from
1966 to 1968.

DAM

Type: zoned earthfill
Embankment volume . . . 4,150,000 cubic yards

Height: s ms:masmes b ia i smbs st o 235 feet
Crestlength. ..................... 880 feet
Crest elevation ................... 773 feet
LAKE

Maximum operating storage. . . 77,110 acre-feet
Water surface elevation @ mos* ... ... 745 feet
Water surface area @ mos . ....... 1,060 acres
Shoreline @ mos. . ................ 16 miles

*maximum operating storage




SANTA CLARA
TERMINAL
RESERVOIR

T he Santa Clara Terminal Reservoir,

a steel holding tank, is located five
miles east of downtown San Jose on
the site of the Santa Clara Valley Water
District’s Penitencia Treatment Facilities.
It supplies domestic water to the Santa
Clara area through a feed line to the
treatment plant and an overflow pipe
ending at the district’s groundwater
percolation basin. It was constructed

from 1964 to 1965.

TANK
Type: steel, cylindrical open-top
DIAIMEIET . . o e eeeeee e 160 feet
Height o oooveeeieeeeeeeee 20 feet
EIeVation . .. v vnvveeonneeennnee s 478 feet
RESERVOIR
Maximum operating storage. . . .. .. 9 acre-feet
Water surface elevation @ mos™...... 475 feet
Surface area @ mos. . ..o 0.5 acres

“maximum operating storage

DELTA FIELD DIVISION

South Bay Aqueduct
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BOAT RIDE | TChess AALABLE
SAT & SUN o CANPSTORE

o EAST & WEST CONCESSION
449-5201 o BOAT MARINA

s - R
- Recreation at Lake Del Valle is operated by

the East Bay Regional Park District. During

* the summer months, boat tours of the lake




DELTA FIELD DIVISION

California Aqueduct

CALIFORNIA
AQUEDUCT

The California Aqueduct in the Delta
Field Division originates at Clifton
Court Forebay in the Delta and ends at ’
Check Structure 8, about 46 miles from i
Clifton Court Forebay. Most of the water a
delivered by the SWP enters this division _— "’Vé’ Tracy Pumping

which crosses Contra Costa, Alameda, San Fish Protective Facility (Federal) . Ck 6 @

Delta-Mendota Canal
(Federal)

Clifton Court Forebay

&

Ck 7

Joaquin, Stanislaus, and Merced counties. Harvey 0. Banks
Delta Pumping Plant [}

: A
From the Delta, the aqueduct extends R L \5/ \ ck 8
Mile 25 \.
California

. Bethany Reservoir S
along or near the western foothills of the 4
Aqueduct

San Joaquin Valley for 66.7 miles, which
includes Bethany to O’Neill Forebay, part South Bay Pumping Plant &
of the San Luis Joint-Use Facilities. It was South Bay Agueduct &7 é
constructed from 1963 to 1968. SENE 1K FILES
0 2 3 4
INTAKE CHANNEL ===
(BANKS PUMPING PLANT)

Type: 2.6 miles of unlined, trapezoidal
intake channel

Water depth. . ....... varies from 38 to 42 feet
Sideslope. ..........- varies from 3:1 to 1:75
Widih. ... .. varies from 80 to 60 feet (bottom)

CANAL (BANKS PUMPING PLANT
TO O'NEILL FOREBAY)

€

Primary Operating Secondary Operating
: Road Road
trapezoidal, checked

Capacity: 10,300 cfs from Delta to Bethany L Freeboard
10,000 cfs from Bethany Reservoir to i ) Concrete Lining
O’Neill Forebay |

Type: 63.4 miles of concrete-lined,

; COMPACTED
Wldth ................... 40 feet (bottom) EMBANKMENT

Compacted
Earth Sublining
at some locations

G
o M@mﬁ&%ﬂ

>
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The California Aqueduct is the
SWP’s largest conveyance system.
In the central San Joaquin Valley,
the aqueduct’s route generally
parallels Interstate Highway 5 and
the federal Central Valley Project’s
Delta-Mendota Canal. This area is
rural and agricultural with orchards,
vineyards, and row crops adjacent
to the canal.

Specialized excavators,
graders, and pavers were
custom-made to ease
construction of the miles
of lined canal.

To prevent seepage or piping through the foundation, the embankment foundation
and canal prism were overexcavated to remove cohesionless material when it occurred
adjacent to the canal prism. The material was replaced with an impervious layer under
the concrete lining.




D E L T A FIELD DIVISION

California Aqueduct

Clifton Court
Forebay

CLIFTON COURT —_—a ,
FOREBAY DAM
& FOREBAY

Coney Island

C lifton Court Forebay, located

in the southwestern edge of the “ \ 1 ) s
Sacramento-San Joaquin Delta, about
10 miles northwest of the city of Tracy,

is a shallow reservoir at the head of the 2 )
racy Fish

Collection Facility (Federal)

California Aqueduct. The forebay provides

storage and regulation of flows into

Banks Pumping Plant. Before completion
Byron

? of the forebay, Italian Slough connected

directly to the present-day intake channel. John E. Skinner
Delta Fish

Work started on the forebay in 1967 and Protective Facility
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DAM

20 Feet

Type.‘ zoned earthﬁll Soil Cement Slope Protection
Embankment volume . . . 2,440,000 cubic yards I Crest Elev. 14.0 Feet
il Height ..o 30 feet - —
Al : COMPACTED
il Crestlength ................... 36,500 feet e
Crestelevation .................... 14 feet
' FOREBAY
1 Maximum operating storage. . . 31,260 acre-feet
| Water surface elevation @ mos* . . ... .. 6 feet
'j Water surface area @ mos . ... . ... 2,180 acres SCALE IN FEET
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JOHN E. SKINNER
DELTA FISH
PROTECTIVE
EAGCILERY

ocated two miles upstream of the Banks
L Pumping Plant, the Skinner Fish Facility
contains a giant fish screen to keep most
fish away from the pumps that lift water
into the California Aqueduct. Large fish
and floating debris are directed away by
a 388-foot-long trash boom. Smaller fish
are diverted from the intake channel (lead-
ing to the pumping plant) into bypasses by
a series of metal louvers, while the main
flow of water continues through the louvers
and towards the pumps. These fish pass
through a secondary system of screens and
pipes into seven holding tanks, where they
are later counted and recorded. The sal-
vaged fish are then returned to the Delta
in oxygenated tank trucks.

The Skinner Fish Facility, which salvages
an average of 15 million fish a year, was
constructed from 1966 to 1970. A second
building with three holding tanks was
built during 1991 to 1992. Operations
of the initial facility began in 1968.

PRIMARY CHANNEL

Dimensions . ....... 383 feet long, 158 feet wide,

29 feet deep
CapACIty s s+ v v v s won s wisreiwam e e 10,300 cfs
Velocity. ...t 1.5 t0 3.5 fps

LOUVER ASSEMBLIES

Type: aluminum alloy, closely spaced, parallel,
vertical slats arranged in a sawtooth
pattern to screen the primary channel

FISH HOLDING TANKS

Type: cylindrical, reinforced concrete
Number. .. 4 in first building, 3 in second building
Diameter . cxiconssmasnmmsinissmass 20 feet

D EE T A FIlE]ILD DIVISION

California Aqueduct

Skinner Fish Facility is operated and maintained by DWR, but the California Department of Fish and Game conducts fish
collection and fish transport activities 24 howrs a day.

GENERAL PLAN
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STEP-BY-STEP

The round-the-clock fish rescue at the John E. Skinner Delta Fish Protective Facility
keeps small migrating fish away from the pumps that lift water into the California
Aqueduct. The schematic below shows how the existing facility diverts the fish
and returns them to Delta waterways.

5. Each of the 20-foot diameter concrete tanks
hold fish in 10 to 12 feet of water. A vertical
screen inside each tank keeps the fish in while
the water passes through and back into the
intake channel.

1. Water and fish flow into the intake channel
from Clifton Court Forebay. The fish are
diverted into bypass pipes by a series of
metal louvers.

6. The fish are removed from the holding
tank with a mechanical bucket and loaded
into tank trucks. They are transported
back to the Delta channels and released.

Metal louvers create a
rippling in the water. To
avoid this turbulence fish

are diverted from the
main current into bypass
slots where water draws
them into underground
pipes leading to one of
seven 20-foot diameter
concrete holding tanks.

LEGEND

FISH ROUTE TO HOLDING
TANK

WATER FLOW THROUGH SYSTEM
AND BACK TO INTAKE CHANNEL
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4. Secondary channels further concentrate
the number of fish by reducing the volume of
water. One channel uses the louver screen
system, while the other uses a perforated
plate to physically separate the fish from the
majority of water. From there, the fish are
moved into one of seven holding tanks.

G
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il

i

2. Looking like vertical window blinds, the
louvers @) cause rippling in the water. To
avoid this turbulence, the fish swim away
from the main current into the bypass

pipes @ .

=3 N
i
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o
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3. The flow in the underground bypass
pipes, measuring about 48 inches in
diameter, takes the fish to one of two
secondary channels.

A conical bucket is lowered into the holding tank to retrieve the salvaged fish. After they are counted
and recorded, the fish are then moved to an oxygenated truck for transport back to the Delta.




HARVEY O. BANKS
DELTA PUMPING
PLANT

The Banks Pumping Plant lies in the
southern portion of the Sacramento-
San Joaquin Delta, almost 20 miles south-
west of the city of Stockton. Marking the
beginning of the California Aqueduct, the
plant provides the initial lift of water 244
feet into the canal. During its construction
(1963-1969), seven pumps were installed.
In 1986, four more were added to divert
and pump more water during the wet

months to fill offstream storage reservoirs

and groundwater basins south of the Delta

to improve water supply reliability.

PUMPING
Installed capacity . . . . .. 10,670 cfs, 333,000 hp
Normal statichead . . ........... 236-252 feet
Design dynamic head ... .............. 249
NO.Of URES oo 11
UNnit Size . .o ovvvv v 2 @ 375 cfs, 11,250 hp
5@ 1,130 cfs, 34,500 hp
4@ 1,067 cfs, 34,500 hp
Discharge lines/diameter. . ... ... 1 @ 13.5 feet

4 @ 15.0 feet

DELITA FIELD DIVISION

California Aqueduct

GENERAL PLAN

Banks Pumping
Plant Intake Channel

Water lifted by Banks
Pumping Plant into the
California Aqueduct
travels south by gravity
to O’Neill Forebay. The
plant was initially built
with seven pumps.
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Construction of the
pumping plant required
considerable coordina-
tion of activities and
attention to embedded
pipes and close toler-
ances necessary for the
huge pumps and valves.

Banks Pumping Plant was the
first major plant to be designed
and set the architectural motif
that guided the remainder of the
SWP construction.

Plant location was determined by balancing the cost of excavation for
the intake channel and pumping plant bowl with the cost of discharge lines.




|

BETHANY DAMS
AND RESERVOIR

/ I ‘he South Bay Aqueduct begins at

Bethany Reservoir, located on the
California Aqueduct, 1.5 miles downstream
from Banks Pumping Plant. The reservoir,
impounded by five earth dams, serves as
the forebay for South Bay Pumping Plant
and the afterbay of Banks Pumping Plant.
In this reach of the California Aqueduct,
Bethany serves as a conveyance facility
and provides recreational opportunities.

Construction of the forebay dam began
in 1959 and was completed in 1961, with
the adjacent dams and connecting channel

constructed between 1965 and 1967.

DAMS

Type: homogeneous earthfill
Embankment volume . . .. 1,400,000 cubic yards

Height - oiod voiavnin mme'ss 121 feet (maximum)
Crestlength ........... 3,940 feet (five dams)
Crest elevation. .......c.eeeeeeoonns 250 feet
RESERVOIR

Maximum operating storage. . .. 5,070 acre-feet
Water surface elevation @ mos*. . . ... 244.5 feet
Water surface area @ mos. ......... 180 acres
Shoreline @ 1mMoS. ... covvvvveneeenns 6 miles

*maximum operating storage

DELTA FIELD DIVISION

California Aqueduct
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Bethany Forebay, the
reservoir was created
by a single dam to
supply South Bay
Pumping Plant. Four
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few years later to
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Bethany Reservoir also provides recreation

including boating, fishing, and picnicking.
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SAN Luis FIELD DIVISION

he northern boundary of the San Luis Field Division is

at Check 8 on the California Aqueduct, about 20 miles
upstream of the O’Neill Forebay in Merced County. The
forebay marks the start of the San Luis Joint-Use Facilities.
The state and federal complex includes O’Neill Forebay,
San Luis Reservoir, Sisk Dam, Gianelli Pumping-Generating
Plant, the Romero Overlook Visitors Center, the San Lﬁis
Canal, Dos Amigos Pumping Plant, and two smaller
detention dams and reservoirs. The field division’s juris-
diction ends at the terminus of the joint-use facilities

near Kettleman City in Kings County.




SAN Luis COMPLEX

! | ‘he San Luis Complex includes all To Stockton
| of the joint-use facilities designed California Aquedust
: and constructed by the federal Bureau Mile 66 }
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B.F. Sisk Dam

reversible units, each with its own 10-foot-diameter
discharge line to the forebay. Each line carries water
at a 700-cubic-foot-per-second rate.

i
|
|
i
’ The federal O’ Neill Pump-Generation Plant has six
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[Maximun SecTion O’NEILL DAM
& FOREBAY

Aong the western side of the San
30 Feet
= Joaquin Valley in Merced County,

Crest Elev. 233.0 Feet the California Aqueduct enters O’Neill
Riprap Forebay from the north. Water from the
Delta-Mendota Canal, part of the federal
Central Valley Project, is pumped into the

Maximum Water Surface Elev. 225.0 Feet

forebay by the O’Neill Pump-Generation
Plant. Constructed between 1963 and
1967, O’Neill Forebay offers a variety of

recreational activities including camping,
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Toe drain

SCALE IN FEET

0 10 20
—r— boating, windsurfing, and fishing.

O’ Neill Forebay has
several inlets and
outlets that serve

both state and federal
water projects.
(Photo shows
Check 12 inlet.)
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William R. Gianelli \
Pumping- \
Generating Plant

Forebay

DAM

California Aqueduct
San Luis Canal

Type: homogeneous earthfill
Embankment volume . . . 3,000,000 cubic yards

B.F. Sisk Dam Height......... ... 88 feet
=0 BAT LOIE BESCIe Crestlength...co.oiviesuvaisss 14,350 feet
Crestelevation. .................. 233 feet
FOREBAY
Maximum operating storage. . . 56,430 acre-feet
Water surface elevation @ mos* ... ... 225 feet
Water surface area @ mos. . ....... 2,700 acres
Shoreline @ mos. . ................ 12 miles

*maximum operating storage

California Aqueduct
San Luis Canal




WILLIAM R.
(GIANELLI PUMPING-
(GENERATING PLANT

I:cated about 12 miles west of the city
of Los Banos adjacent to State Highway
152, the Gianelli Pumping-Generating
Plant pumps water from O’Neill Forebay
into San Luis Reservoir. Water is released
through the plant in generating mode when
service area demands are in excess of direct
Delta diversions. Construction of the plant

began in 1963 and was completed in 1967.

PUMPING

Installed capacity . . 11,000 cfs, 272,000/504,000 hp
Normal statichead . ............. 99-327 feet
Design dynamic head. . ............ 290 feet
Number of units. .. ... 8 p/g (two-speed units)
Unitsize......... 1,375 cfs, 34,000/63,000 hp
GENERATING

Installed capacity . . .. 272/504 MVA, 16,960 cfs
Normal static head. ............. 99-327 feet
Design dynamic head. . ............ 197 feet
Number of units .. ... 8 p/g (two-speed units)
Unitsize ............. 34/53 MVA, 2,120 cfs
Penstock/diameter . ........... 4 @ 17.5 feet

S AN LUTIS FIELD DIVILISIEON
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Pumping-Generating Plant

Gianelli Pumping-
Generating Plant
functions as an inlet
and outlet for San
Luis Reservoir. Four

Axis of Dam —/ \

tunnels near the left
abutment connect
the plant to an inlet-
outlet structure. Each
tunnel services two
pump-turbines.
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The pumping-generating
plant was built to house
eight Francis pump-
turbines with single-
impeller runners. When
water flows are reversed,
the plant generates elec-
tricity. Because of the
extreme head variations,
from 99 to 327 feet, the
pump-turbines operate
at two speeds, 120

and 150 rpm.

The Gianelli Pumping-
Generating Plant was built
on the left abutment of the
Sisk Dam. Highway 152
passes in front of the dam.

The northern inlet-outlet tunnel under construction. There are four
17.5-foot-diameter inlet-outlet tunnels, each serving two plant units.
The tunnels are steel-lined for part of their 2,150-foot lengths. About
1,000 feet of each tunnel’s upstream end is lined with concrete.




B.E Sisk SAN LUIS
DaM & SAN LuIs
RESERVOIR

an Luis Reservoir, impounded by Sisk
S Dam, lies at base of foothills on the
west side of the San Joaquin Valley in
Merced County, about 2 miles west of
O’Neill Forebay. A second key conservation
facility of the SWP, the reservoir provides
offstream storage for excess winter and
spring flows diverted from the Sacramento-
San Joaquin Delta. It is sized to provide
seasonal carryover storage. San Luis
Reservoir can hold 2,027,840 acre-feet,
of which 1,062,180 acre-feet is the state’s
share and 965,660 acre-feet is the federal’s
share. Construction began in 1963 and
was completed in 1967. Filled in 1969,
the reservoir also provides a variety
of recreational activities, as well as fish
and wildlife benefits.

DAM

Type: zoned earth and rockfill
Embankment volume . .. 77,645,000 cubic yards

Height. . cov's v v i snims s smmus v 385 feet
Crestlength cssposmmssns smonmes 18,600 feet
Crest elevation. . .......... oy e o 554 feet
RESERVOIR

Maximum operating storage.. . 2,027,840 acre-feet
Water surface elevation @ mos* ... . .. 543 feet
Water surface area @ mos . . . . . .. 12,520 acres
Shoreline @ m0S. . . ....covveenn... 65 miles

*maximum operating storage
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Excavation for the

dam was in excess of 100
feet in depth into alluvial
deposits terminating on a
competent, firm, clayey,
gravel formation extending
to Panoche bedrock.

San Luis Reservoir is sized

to provide seasonal carryover
storage. Hydroelectric power
generation, on a nondependable
schedule, is a project benefit.
Water was first pumped into the
reservoir on April 12, 1967.
The reservoir was filled for the
first time on May 31, 1969.

This wheel-type excavator was especially designed for the San Luis project.
It dug earth and loaded it into the trucks simultaneously. Ten buckets on
the wheel, with a combined capacity of 25 cubic yards, did the digging.
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CALIFORNIA
AQUEDUCT
SAN Luis CANAL

an Luis Canal, a segment of the
SCalifornia Aqueduct, begins on the
southeast edge of O’Neill Forebay and
extends about 101.5 miles southeasterly
to a point near Kettleman City. It sub-
stantially parallels Interstate Highway 5
located on the western side of the San
Joaquin Valley at the eastern flank of the
Coast Ranges. Water from the canal serves
the San Luis federal service area, mostly
for agricultural purposes and for some
municipal and industrial uses. SWP water is
conveyed through the San Luis Canal to
Check 21, where the joint-use facilities end
and the California Aqueduct continues. The

canal was constructed from 1963 to 1968.

CANAL

Type: 101.5 miles of concrete-lined, trapezoidal,
checked

Capacity . . . . varies in steps from 13,100 cfs at
inlet to 8,100 cfs at Check 21
Water depth . . . .. varies from 32.8 to 23.9 feet

S AN LUTIS FIELD DIVISION
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This photo shows a
segment of the San Luis
Canal running parallel
to Interstate Highway 5
under construction.

A specialized combination
of machines was the giant
paving train, which trimmed
the earth and lined the canal
with a 4.5-inch-thick unrein-
forced concrete layer.

The canal’s top width is about 240 feet wide with a water depth of up to 33 feet in its

largest section. The canal’s dimensions and capacity step down as it travels southward.




Los BANOS
DETENTION DAM
& RESERVOIR

Ijs Banos Detention Dam and Reservoir
provide flood protection for San Luis
Canal, Delta-Mendota Canal, the city of
Los Banos, and other downstream develop-
ments. Between September and March,
14,000 acre-feet of space is maintained for
flood control under specified conditions.
The facility is located on the west side of
the San Joaquin Valley in Merced County,
about seven miles southwest of the city of
Los Banos. Construction began in 1964

and was completed in 1965.

DAM

Type: zoned earthfill
Embankment volume . . . 2,100,000 cubic yards

Height ..o 167 feet
Crestlength . .....ccoveeeeinnn.n 1,370 feet
Crestelevation . ..........c..oo.ou 384 feet
RESERVOIR

Maximum operating storage.. . .. 34,560 acre-feet
Water surface elevation @ mos*. .. .. 353.5 feet
Water surface area @ mos. ......... 620 acres
Shoreline @ mos. . . ....oovveeennnns 12 miles

*maximum operating storage
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The reservoir’s outlets
discharge water into
a stilling basin which
in turn empties into
the existing channel
of Los Banos Creek
downstream of the
facility.
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Dos AMIGOS
PUMPING PLANT

D os Amigos Pumping Plant is located
on the San Luis Canal, about 10 miles

south of the city of Los Banos and 18 miles
southeast of Sisk Dam in Merced County.
It lifts water 113 feet from the aqueduct as
it flows south from O’Neill Forebay. The
plant’s construction began in 1963 and was

completed in 1966.

PUMPING
Installed capacity . . .. .. 15,450 cfs, 240,000 hp
Normal static head. . ........... 107-125 feet
Design dynamic head. . ............ 125 feet
Numberof umifs s s w5 e s s v ol s 5w s s w53 5 4 6
Unit Size . . ........ 3 @ 2,550 cfs*, 40,000 hp
3 @ 2,600 cfs, 40,000 hp
Discharge line/diameter. . ........ 6 @ 18 feet

*variable capacity limits




LITTLE PANOCHE
DETENTION DAM
& RESERVOIR

ituated in Fresno County 20 miles
Ssouthwest of the city of Los Banos,
Little Panoche Detention Dam and
Reservoir provide flood protection for
San Luis Canal, Delta-Mendota Canal,
and other downstream developments.
Water is stored behind the dam above
dead storage of 315 acre-feet only during
the period that inflow from Little Panoche
Creek exceeds the capacity of the outlet.
works. Construction of the facility \
occurred between 1965 and 1966. |

DaM

Type: zoned earthfill
Embankment volume . . . 1,210,000 cubic yards

Heights o wssnumesmens oo s nmes 151 feet
Crestlength ................... 1,440 feet
Crestelevation ................... 676 feet
RESERVOIR

Maximum operating storage . . . 5,580 acre-feet
Water surface elevation @ mos™. . . .. 641.5 feet
Water surface area @ mos. . ........ 190 acres
Shoreline @ mos. . . .........ooven.. 6 miles

*maximum operating storage
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Little Panoche
Detention Dam’s
foundation was not
grouted because the
reservoir storage will
not be held for longer
than five days at

a time.
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At the climax of the ground-
breaking ceremony for the San
Luis Joint-Use Complex, TNT
and multi-colored smoke grenades
were detonated along the 8,500
feet of the San Luis (Sisk) Dam'’s
axis. The colored smoke trail
from the helicopter indicates the
height of the dam
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