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Snapshots of Delta Hlstory

This page: Locke was founded in 1912 by Tin Sin Chan. Th:s
unique Chinese community grew rapidly after a fire
destroyed the Chinese section of Walnut Grove in 1915. At
one time the town had a population of 1500, with a theater,
hotel, school, church, nine grocery stores, six restaurants, a
bakery, a lodge, and a post office.

Inside front cover: Reminders of the past can be found
throughout the Delta. This historic building is in Courtland
and was once.a General Merchandise store.
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FOREWORD

The Delta of the Sacramento and San Joaquin rivers is California's water supply crossroads. It
is the major collection point for water that serves over 20 million people, two-thirds of our
State's population.

The maze of islands and channels lying at the confluence of these two large rivers has long been
the focal point of debate surrounding a number of complicated water-related issues of statewide
importance. People with a wide variety of interests—agricultural, urban, industrial, environmental,
and recreational—have a vital stake in the Delta and a need to understand the physical Delta and
its complex interrelationships.

This atlas provides information that we hope will be helpful in addressing the complex
problems of the estuary. The atlas is a revision of the Sacramento-San Joaquin Delta Atlas
that was published in 1987. It contains updates on many Delta facts and features. It also
introduces new information on the Suisun Marsh and tides and hydrology in the Delta as well

as in San Francisco Bay.

David N. Kennedy, Director
Department of Water Resources
The Resources Agency

State of California
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INTRODUCTION

The Delta is a unique and valuable resource and an integral
part of California’s water system. It receives runoff from
over 40 percent of the State’s land area including flows
from the Sacramento, San Joaquin, Mokelumne, Cosumnes,
and Calaveras rivers. The Delta provides habitat for many
species of fish, birds, mammals, and plants; supports agri-
cultural and recreational activities; and is the focal point for
water distribution throughout the State.

The development of today’s Delta began in late 1850 when
the Swamp and Overflow Land Act conveyed ownership of
all swamp and overflow land, including Delta marshes,
from the federal government to the State of California.
Proceeds from the sale of swampland by the State were to
go toward reclaiming the swamplands. In 1861, the State
Legislature created the Board of Swamp and Overflowed
Land Commissioners to manage reclamation projects. In
1866, the Board’s authority was transferred to county
boards of supervisors. In 1868, the Legislature removed
acreage ownership limitations and by 1871 most of
California’s swampland was in private ownership.

Developers first thought levees 4 feet high and 12 feet at the
base would protect Delta lands from tides and river overflow,
but that proved inadequate for Delta peat soils. By 1869,
substantial levees had been constructed on Sherman Island
and Twitchell Island by Chinese laborers, and in 1870 and
1871 the owners reaped bountiful harvests of grain and row
crops. Small-scale reclamation projects were started on
Rough and Ready Island and Roberts Island in the 1870s,
but the peat soils showed their weakness as levees. The peat
soils would sink, blow away when dry, and develop deep
cracks and fissures throughout the levee system. Sherman
and Twitchell Islands flooded annually in the early 1870s.

By 1874, reclamation and preservation costs for Sherman
Island’s levees had totaled $500,000. This is equivalent to
$6.2 million dollars today.

In the late 1870s, the developers had begun to realize that
hand- and horse-powered labor could not maintain the
reclaimed Delta islands. Steam-powered dredges began to
be used to move the large volume of alluvial soils from the
river channels to construct the large levees. These dredges
were capable of moving material at about half the cost of
hand labor.

The peak of Delta land reclamation was reached with the
clamshell-type dredge, still commonly used. Advantages of
this machine over its predecessors were versatility, ease of
operation, and modest capital and operating costs.

After World War [, the number of operating dredges de-
creased greatly, as nearly all Delta marshland had been
reclaimed. By this time, the Delta had been transformed
from a large tidal marsh to the series of improved channels
and leveed islands we know today.

The Delta covers 738,000 acres interlaced with hundreds of
miles of waterways. Much of the land is below sea level and
relies on more than 1,000 miles of levees for protection
against flooding. Its land and waterways support communi-
ties, agriculture, and recreation, and provide essential habi-
tat for fish and wildlife.

The Sacramento-San Joaquin Delta Atlas provides infor-
mation for readers who wish to understand the complex
interrelationships within the Delta and grasp its signifi-
cance to the State.
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DELTA TIME LINE

HISTORICAL
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3 For additional information, see page 111
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The Legal Delta

shows the Delta uplands and lowlands as well as the Delta
service area, those irrigated lands within the Delta that receive

water directly from its channels.

The Delta received its first official boundary in 1959 with the
passage of the Delta Protection Act (Section 12220 of the Water
Code). The map at left shows this statutory boundary. It also

This high-altitude photograph shows a
large portion of the Delta, including
farmland, urban development, and
flooded islands that have not been
reclaimed.

This aerial photograph shows islands
within channels in the central and
northern Delta. Channel islands
provide high-quality wildlife habitat.
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Delta Population

Most of the people living in the Delta are located in the uplands
on the periphery of the Delta but there are significant populations
on six islands — Andrus-Brannan, Bethel, Byron, Grand,
Hotchkiss, and New Hope. The other islands are devoted almost
entirely to agriculture. Stockton has the largest population within
the Delta. Other major Deltacities are Rio Vista, Tracy, Antioch,

Pittsburg, and Isleton. A significant portion of Sacramento’s
population also lives in the Delta. The map on the left shows the
population (1990 U.S. Census) of most Delta communities.
Tables 3, 4, and 5, beginning on page 85, contain more detailed
information about community and island populations.

Delta High School
in Clarksburg.

Discovery Bay is a
recent development
with water access to
the Delta.
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Delta Recreation

The Delta provides a variety of recreational opportunities forthe  low, the Delta provided the same water-based recreational
public, including fishing, camping, and boating. It supports about ~ opportunities as in other years. The map at left shows where the
12 million user days a year. During the 1976-77 and 1987-92 numerous recreational facilities can be found.

droughts, when most reservoirs throughout the State were extremely

A marina in the Delta.

Sailboating in the Delta.
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Delta Waterways

Delta waterways are the single most important geographical
feature of the State’s water resources system. Historically, over
40 percent of the State’s runoff flowed to the Delta via the
Sacramento, San Joaquin, and Mokelumne rivers. Many of the

waterways follow natural courses while others have been con-
structed for specific purposes (see the following two sections).
The map at left shows the location of the Sacramento, San
Joaquin, and Mokelumne rivers within the mesh of Delta waterways.

Looking across the
North Fork
Mokelumne River
from the northern tip
of Staten Island
toward Tyler Island.

Looking south on Old River
east of Coney Island.
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Constructed Waterways

Not all of the Delta waterways follow natural channels. Some
were constructed for navigation, while others were constructed
to provide water circulation or to obtain material for levee
construction. The Delta Cross Channel, a Central Valley Project

facility, links the Sacramento River with the Mokelumne River
system to improve water circulation within the northern and
central Delta. The map at left illustrates the location of all
waterways constructed in the Delta.

The Delta Cross Channel,
constructed by the Bureau
of Reclamation in 1951,
connects the Sacramento
River (foreground) with
Snodgrass Slough and the
Mokelumne River system.

Looking west at Woodward and
North Victoria canals and at a
segment of Middle River in the
foreground.
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Deep Water Ship Channels

The Delta supports two major inland ports, one in Stockton and ~ served by the Stockton Deep Water Ship Channel, completed in
onein Sacramento. They are located about 80 nautical mileseast 1933, and the Sacramento Deep Water Ship Channel, completed
of the Golden Gate Bridge. As shown on the map atleft, they are  in 1963. These channels have recently been deepened to 35 feet.

A cargo ship at the
Port of Stockton.

The Port of Sacramento on
the Deep Water Ship Channel.
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Water Development Facilities

Many major water development facilities are dependent on
Delta waterways and levees. As shown in the figure on the left,
these include the California Aqueduct, the Harvey O. Banks
Delta Pumping Plant, and the North and South Bay Aqueducts
of the State Water Project. Major federal facilities are the

Central Valley Project's Tracy Pumping Plant, Delta-Mendota
Canal, and Contra Costa Canal. Also shown is the East Bay
Municipal Utility District Aqueduct (pipeline) that crosses low-
lying Delta islands and is protected by levees.

North Bay Aqueduct Pumping Plant
at Barker Slough.

Looking west along East Bay Municipal Utility
District Aqueduct west of Orwood Tract.

Aerial photo of
Harvey O. Banks
Delta Pumping Plant.
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Average Tidal flow
through the Golden Gate
(Ebb or Flood)

2,300,000 cfs

Comparison of Delta Outflow with Tidal Flows

Sacramento—San Joaquin Delta Atlas Department of Water Resources
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Delta Flows Components
and Comparisons

The major components of the Delta Water Supply are illustrated
below along with the components which use this supply. These
figures contain average annual values for the recent period of
1980 — 1991. The average annual inflow to the Delta is 27,840
thousand acre-feet (TAF) for this period with the Sacramento
and San Joaquin rivers contributing over 75 percent. Average
annual Delta water use also totals 27,840 TAF with outflow to

San Francisco Bay being the major component. When Delta
outflow is compared to the average tidal flow at the Golden Gate
or Chipps Island, its magnitude diminishes greatly. The figure
to the left illustrates this point. It compares average Delta
outflows for winter and summer with average tidal flows at the
Golden Gate and Chipps Island.

Average annual
inflows to
the Delta:
27,840 TAF

Yolo Bypass
3,970

A verage annual
outflows

& diversions:
27,840 TAF

Contra Costa P.P. —
110

* Banks P.P.

Sacramento River
17,220

East Side Streams

1,360
l San Joaquin River
4,300

Delta Precipitation
990

o
Delta Outflow to Bay
21,020

Consumptive Use &
Channel Depletion
1,690

|

Tracy P.P.
2,530

2,490

All values in thousand acre-feet (TAF).
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Delta Tidal Flows and Levels

The Sacramento-San Joaquin Delta is at sea level. Water levels  flow near Pittsburg during a typical summer tidal cycle can vary
vary greatly during each tidal cycle, from less than a footon the  from 330,000 cfs upstream to 340,000 cfs downstream. The
San Joaquin River near Interstate 5 to more than five feet near “net” summer Delta outflow is a very small amount of the total
Pittsburg. During the tidal cycle, flows can also vary indirection  water movement, generally 5,000 to 10,000 cfs.

and amount. For example and as shown on the map below, the
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Maximum Salinity Intrusion

Tidal action and Delta outflow work to create along and gradual
salinity gradient from the Pacific Ocean into the Delta. Before
Shasta Dam was built in 1943, the upper edge of this gradient
(about 5 percent sea water) pushed far into the Delta in drier
years. As shown on the map at left, salinity reached as far as

Stockton on the San Joaquin River and to beyond Courtland on
the Sacramento River in 1931. Today Shasta, Folsom, and
Oroville reservoirs help control salinity intrusion by providing
fresh water releases during the drier parts of the year as shown
on the map below.
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Key Water Quality
Monitoring Stations

Using modern techniques, the Department of Water Resources
conducts a comprehensive monitoring program throughout the
Bay-Delta estuary, collecting data from more than 35 major
water quality and biological monitoring sites (see map at left).
These data are needed to operate the SWP and CVP within the

water quality standards established by the State Water Resources
Control Board, to provide a good base for establishing future
standards, and for developing appropriate operating criteria for
Delta facilities.

Fixed monitoring station at
Rio Vista continuously
monitors water level, salinity,
temperature, dissolved
oxygen, turbidity, and pH. It
also measures wind speed
and duration and solar
radiation. It is one of over
35 stations in the Delta.

The San Carlos, a floating
DWR laboratory, follows the

tide to collect data at sampling
stations throughout the Delta.
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Thickness of Organic Materials

For millions of years, river flows and tidal action deposited
sediment in the Delta, the low point of the Central Valley. Thick
organic soil, commonly referred to as peat, was formed as tules
and other plants were covered by this sediment throughout the

years. These organic soils, up to 60 feet deep in some areas, were
first farmed in the mid-1800s. Although highly productive for
agriculture, peat is also very prone to subsidence (see the
following section).

Farming on Sherman Island. Delta crops average a
gross value of over $500 million per year.

27

=
o
n
o
o
2
'—
-
.
o
x
7]
<




[ o |
9
X \® Freeport
Q
A
Q
Clarksburg
NORTH BAr
HASTINGQ
BARKER SLOUGH & TRACT
PUMPING PLANT
Craek
HOPE %
TRACT 2
.
aThornton
Rio Vista g
LoDl e
SUISUN MARSH KEE
SALINITY CONTROL N
GATE 'y
Collinsville B
S,
SOra, S®ANTIOCH
STOCKTON
® Brentwood
DISCOVERY
BAY
st Byron®
UPPER
ROBERTS
ISLAND
Legend
MANTECA ®
HARVEY O. BANKS TRACY g STEWART
|:| Above Sea Level DELTA PUMPING PLANT PUMPING PLANT
AQUEDLCT
Sea Level to =10 feet o/ SOUTH BAY
PUMPING PLANT
- -10 feet to -15 feet
2 : d
B -5 reet and deeper
*k,%)
SACRAMENTO - SAN JOAQUIN DELTA f
2 o 2 4 [ N}
SCALE IN MILES
Land Surface Below Sea Level
Sacramento-San Joaquin Delta Atlas Department of Water Resources

28




Land Surface Below Sea Level

As shown in the figure to the left, some land in the central and
western Deltais more than 15 feet below sea level. This situation
is caused by land subsidence which is primarily the result of the
loss of organic soil (peat). The loss is caused by exposure of peat

to oxygen, which converts organic carbon solids to carbon
dioxide and aqueous carbon. Subsidence is a major concern
in the Delta because it increases the water pressure on levees
and, therefore, the probability of levee failure and flooding.

Pre-1850 Delta

Present Conditions
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Lowest Surface Elevations

Today, in low-lying areas of the Delta, hundreds of miles of
levees are needed to keep the land from being flooded by the
surrounding water. The water surface can be over 20 feet higher
than the land surface. As aresult of this condition, a levee failure
could result in flooding during the summer as well as the winter.

At least four levee failures have occurred during the summer or
early fall — Webb Tract, June 1950; Andrus-Brannan Island,
June 1972; Jones Tract, September-October 1980; and
MacDonald Island, August 1982.

Land subsidence on Orwood Tract
is exposing piles supporting the
East Bay Municipal Utility
District Aqueduct. These piles
extend deep into the ground to
assure continued stability.

. Cracks occurring on the
levees of a low-lying island.
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Irrigation Diversions

As shown on the map at left, there are about 1,800 agricultural 4,000 cubic feet per second. Principal crops grown in the Delta
diversions in the Delta. During the peak summer irrigation are corn, grain, sugarbeets, alfalfa, pasture, tomatoes, asparagus,
season, diversions from these facilities collectively exceed fruit, safflower, and nuts.

Typical agricultural
diversion pump.

A siphon diverting water
[from the San Joaquin
River to irrigate
Sherman Island
cropland.
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Agricultural Drainage Returns

Irrigated plants will naturally evaporate pure water and leave the
salts and minerals in the surrounding soil and water. This
process results in agricultural drainage that is higher in salt and
mineral concentration than the water initially applied to the

crop. Most agricultural areas in the Delta are near or below sea
level. Agricultural drainage water must be pumped from the low
farmland over the levees into the nearby channel (see map at
left). In some channels, this process degrades water quality.

Agricultural drainage pipes
on Twitchell Island. (The
water is lifted approximately
20 feet to flow into the

San Joaquin River.)

Tomato field
being irrigated.
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Delta Levee Programs

As a result of the serious flooding problems in 1986, the State
Legislature passed the Delta Flood Protection Act of 1988 (SB
34). A portion of the Act provides for financial assistance for the
communities of Walnut Grove and Thornton, and the eight
islands of the west Delta shown on the adjacent map. These
islands are critical to protecting Delta water quality because they
are adjacent to major Delta channels in the area where fresh and

salt waters mix. The Act also significantly increased monetary
assistance to districts charged with the maintenance of local Delta
levees via the Delta Levees Maintenance Subvention Program. In
1991, Senate Bill 1065 went into effect to assure that these flood
protection activities result in no net loss of fish or wildlife habitat
and to provide $3 million to mitigate past impacts.

1986 flooding of the town
of Thornton adjacent to the
South Fork Mokelumne River.

1986 flooding of Tyler Island
in the northern part of the Delta.
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Local Flood Control
Nonproject Levees

Most of the Delta lowlands are protected by nonproject levees
as shown on the map at left. “Nonproject” distinguishes these levees
from those that are part of federal flood control projects (see the
following section). Improvement and maintenance of nonproject
levees is very challenging because of poor foundations and
regulations to protect levee wildlife habitat. Local districts
responsible for maintaining these levees are reimbursed for a

portion of the costs under the Delta Levees Subvention Program
established in 1973. The Delta Flood Protection Act of 1988
significantly increased reimbursement opportunities but also
added a major environmental mandate to ensure no net long-term
loss of habitat. The boundaries of these maintenance districts are
shown on the map on page 44.

Eroded nonproject levee protecting hundreds of
acres of agricultural land and wildlife habitat.
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Federal Flood Control
Project Levees

In 1880, the State Engineer designed a flood control plan forthe  of Engineers in 1960. Storage reservoirs and similar protective
Sacramento Valley. This plan included a system of levees and measures have been provided on the San Joaquin River. As
bypasses for transporting floodwaters away from protected —shownon the map at left, these systems, denoted “project levees”
areas. In 1917 Congress authorized the Sacramento Flood to distinguish them from other levees, provide effective flood
Control Project, which was completed by the U. S. Army Corps  control for a portion of the Delta.

Experimental levee maintenance programs are being conducted at various
locations in the Delta to determine better ways to protect the environment while
maintaining proper safety for flood control. This photo shows a project to develop
a berm that will provide for environmentally important shaded aquatic habitat.
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National Flood Insurance
Program Approved Levees

Some levee systems within the Delta are certified to meet the
minimum requirements for providing 100-year flood protection.
This certification entitles property owners within the area protected by
the levee system to purchase flood insurance at reduced rates

through the National Flood Insurance Program. The community
of Walnut Grove, which was threatened by the flooding on Tyler
Island in 1986, is now surrounded by an improved levee system
which was recently certified by the NFIP.

The U.S. Army Corps of
Engineers working to
increase the strength of
project levees along the
Sacramento River.

The town of Ryde is
one of many
communities protected
from flooding by
project levees.




®SACRAMENTO Jf

4

900

Fraeport

Clarksburg

@ Hood

Loxe

Courtland
551
PIERSON
DISTRICT

BARKER SLOUGH &
PUMPING PLANT

15LAND

501

Brannan Andrus Levee
Maintenance District

f 2033
Rio Vista BRACK TRACT

LODIe

Bethel Island Municipal 548

Improvement District uouLZlEs
SUASUK MAREH ISLAND ¢ SHIN KEE
SALINITY CONTROL | 2 - ¢ TRACT
GATE Ly z £ o

Collinsville s B - %

KING
ISLAND

BeTHEL RINDGE
1SLAND 7 ) TRACT

=700 SANTIOCH

costt %
LOWER ROBEARTS
ISLAND

LOWER JONES y STOCKTON
TRACT . .
= 2038
® Brontwood 2024 ORwooD 2072
RAGT Py UPPER JONES
DISCOVERY Kostbane A
- MIDDLE ROBERTS
o ISLAND.

VICTORIA 524

ISLAND

i Byron® oae
E' MANTECA @
HARVEY ‘0. BANKS 20:3,,“”
DELTA PUMPING PLANT PUMPING PLANT
g AquEDCT 2086
BOUTH BAY
PUMPING FLAN_T
SACRAMENTO - SAN JOAQUIN DELTA
2 o 2 4 L]
= e ——— ] -
T Reclamation and Levee
Maintenance Districts
Sacramento—San Joaquin Delta Atlas Department of Water Resources

44




Reclamatio

n and Levee

Maintenance Districts

In 1855, California passed the Reclamation District Act providing
for sale of swamp and overflow lands at $1 per acre with
payments over 5 years, and a 320-acre limit. Today, these lands
in the Delta are ringed with levees and have their own districts
for maintaining the levees. Some islands belong to more than one
district. A more populated island, Bethel, has an organization

with broader responsibilities which is known as the Bethel Island
Municipal Improvement District. Information on expenditures
for levee emergency work and annual maintenance for these
districts is contained in Tables 1 and 2 (pages 81 - 84) along with
values for acreage and miles of levee.

Levee rehabilitation on Twitchell Island.

45




Stone Lake

Courtland

PIERSON
N\, OISTRICT

N\

N

\
1955 NSGLANVILLE

BARKER SLOUGH & V| 1958 {5 TRACT
PUMPING PLANT . ; ) 1964

BRANNAN BRACK TRACT

Rio Vista

Yeamore 50"9“
ISLAND " <

LODIe

TWITCHELL
ISLAND

BOULDIN
ISLAND

Collinsville :IHOAE&T.ANCO
=

ISLAND

Bear __ Creek

RINDGE
TRACT

®ANTIOCH : ‘ A TS < : 2l RHC, b
F b UK i

o . 3 b TRACT| SARGENT

Osr4 e BARNHART
: LOWER ROBERTS
ISLAND

LOWER JONES STOCKTON

TRACT

® Brentwood

DISCOVERY
BAY

UPPER JONES

MIDDLE ROBERTS
ISLAND

3

VICTORIA /?;%&

ISLAND

Kellogg
©
%
D
o
=z

TRACT
Marsh Byron @

UPPER
ROBERTS
ISLAND

UNION  ISLAND

FABIAN
TRACT

HARVEY O. BANKS TRACY \
DELTA PUMPING PLANT PUMPING PLANT

AQUEDUCT

a/ SOUTH BAY
% PUMPING PLANT

g

SACRAMENTO - SAN JOAQUIN DELTA %

RS N4
2 0 2 4 6 RN
e e e R . . q

SCALE IN MILES Historical Floodi g
1930 - 1966
Sacramento—San Joaquin Delta Atlas Department of Water Resources

46



Historical Flooding
1930-1966

Levee failures are not rare occurrences in the Delta. Since one or more times between 1930 and 1966. In some cases, the
original reclamation, each of the 70 islands or tracts has flooded  cost of repairs exceeded the appraised value of the land.
at least once. The map at left shows those islands that flooded

The Sacramento River north of
Walnut Grove, December 1964.

McCormack and Williamson
Tract flooded, January 1965.
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Recent Flooding
1967-1992

Flood flows reaching the Delta have been estimated to exceed ~ This resulted in millions of dollars in damages, particularly in
600,000 cubic feet per second. The mostrecent floodinthe Delta  the town of Thornton.
occurred in 1986 when several islands in the north Delta flooded.

Levee break on
Sherman Island in 1969.

Islands flooded in the
northem Delta, February 1986.
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Flood Stage Elevations

Rivers and channels surrounding the central and western Delta  capacity of the channels, has occurred in various places throughout
have a limited ability for carrying flood flows. For example, a  the Delta, particularly along the South Fork of the Mokelumne
flood causing water levels in the north Delta to increase by 10 River.In 1986, the U. S. Army Corps of Engineers estimated the
feet may only cause a | -foot increase in water levels in the centraland ~ 100-year flood stages to be as shown on the map at left.
western Delta. Sedimentation, which limits the flood-carrying

Sedimentation in the
Mokelumne River
encourages vegelative
growth which limits
flood-carrying capacity.

A combination of high tides,
winter floodflows, and poor
levees can result in flooded islands.
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Delta LLevee Maintenance Subvention
Program Expenditures 1981-1993

Waterside slopes of levees are subject to erosion from wind-
generated waves, boat wakes, and water flowing at high veloc-
ity. State and local governments have invested millions of
dollars in the past 10 years to maintain and repair eroded levees.
In some instances, the expenditures exceeded the appraised

value of the island or tract being protected. The map at left
shows the average amount of State money spent per year of
participation in the State cost-sharing program (Delta Levees
Maintenance Subvention Program) for the period 1981-1991.
This, along with other related information, is contained in Table
2 on page 83.

Typical barge-
mounted crane used
for levee maintenance.

Some levees are protected
from erosion by riprap.
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Federal and State Highways

As shown on the map at left, federal highways (5 and 205) and  to more central Delta areas is provided by State Highways 4, 12,
State Highway 99 traverse the periphery of the Delta. Road access  and 160 and numerous County Roads (see following section).

Traveling north through
Isleton on Highway 160,
a State Scenic Route.

:
.

—
» ol

‘ AIN STREET ’ 4
Business District ¢ |B¥ .

Rio Vista bridge on
State Highway 12.

INFRASTRUCTURE
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County Roads Providing
Delta Access

Traffic on Delta roads continues to increase as commerce in the
Delta grows. Drawbridges accommodate a combination of land
and water traffic in the Delta. These bridges must be lifted

frequently during the summer boating season. The map at left
shows the network of county roads that serves most Delta islands.

Looking west on
Lambert Road
crossing Snodgrass
Slough west of
Courtland.

View of a bridge
on a local road
in the Delta.
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Islands Requiring Ferry Access

Although many bridges have been built to accommodate traffic  however, be a nuisance to modern life as time delays slow traffic
and provide road access to most of the Delta, ferries are still  and load limits restrict trucks. Ferry crossings to these islands are
needed to reach several Delta islands. In fact, the Deltais oneof ~ shown on the map at left.

the few places where ferries are still a way of life. They can,

Howard Landing ferry crossing

Steamboat Slough adjacent to Grand Island.
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Railroads

As shown on the map at left, the Southern Pacific, Union Pacific,
and Santa Fe railroads maintain active railways in the Delta.

However, only Santa Fe traverses the Deltalowlands, and requires
levees for protection. The others are on the periphery of the Delta.

A raised section of the
Union Pacific Railroad
line northeast of
McCormack-
Williamson Tract.

Looking south along the
Union Pacific Railroad
line heading toward the
Cosumnes River crossing.
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Power Transmission Lines

Numerous power transmission lines of up to 500 kilovolts cross  as the California-Oregon transmission project. The map at left
Delta islands and waterways, and more are being planned, such ~ shows existing transmission lines.

Pacific Gas and Electric Company

power transmission line.
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Underground Gas Fields
and Storage Areas

Natural gas was first discovered in the Deltain 1935. Today,the ~PG&E facility with 14 MMscf/d of natural gas capacity. This
delta serves as an important natural gas source and an under- facility has two 1,000 hp compressors capable of compressing
ground gas storage area. The various gas fields and storage areas  the low pressure (30 psig) natural gas to the pipeline pressure
are shown on the map at left. The photograph below shows a  of 350 psig.

One of Pacific Gas and Electric Company's
natural gas facilities on Brannan Island.
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Counties

Portions of six counties — Alameda, Contra Costa, Sacramento,
San Joaquin, Solano, and Yolo — make up the Delta, as shown
on the map at left. Each of these counties is represented by an
elected board of supervisors and has the responsibility of land use
planning and zoning. The Delta Protection Act of 1992 provides
for regional coordination by establishing the Delta Protection

Commission. The Commission is to develop a long-term resource
management plan for an area designated as the Delta Primary Zone.
Alllocal general plans for areas within this zone are required to be
consistent with the regional plan. The Delta Primary Zone is
shown on the following map.

Court House in Courtland.
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Delta Protection Commission

The Delta Protection Commission was established by the Delta
Protection Act of 1992. The Commission is to develop a long-
term resource management plan for the Delta Primary Zone. As
stated in the Act, the goals of this regional plan are to “protect,
maintain and, where possible, enhance and restore the overall
quality of the delta environment, including, but not limited to,
agriculture, wildlife habitat, and recreational activities.” The
Delta Primary Zone is illustrated to the left. Text of the Delta
Protection Act of 1992 is presented on pages 101 - 107. The Act
acknowledges that agricultural land within the Delta is of

significant value as open space and habitat for water fow] using
the Pacific Flyway. As such, the regional plan is to protect
agricultural land within the Primary Zone from the intrusion of
nonagricultural uses. All local general plans for areas within the
Primary Zone are required to be consistent with the regional
plan. The Secondary Zone consists of areas within the statutory
Delta (as defined in Section 12220 of the California Water
Code) but not part of the Primary Zone. Local general plans for
land use in the Secondary Zone are not required to conform to
a regional plan.

The Delta is a popular area for
water-based recreation such as
fishing, sailing, and water-
skiing. An objective of the
regional plan for the Primary
Zone is to maintain, and
possibly enhance, recreational
opportunities in the Delta.

During fall and winter,
agricultural fields in the Delta
provide habitat for large
populations of migratory
waterfowl. One of the goals of
the Delta Protection Act of
1992 is to preserve agricultural
land within the Primary Zone.
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Water Districts and Agencies

In November 1965, the Department of Water Resources and the
U.S. Bureau of Reclamation reached agreement with some Delta
interests on the quality of agricultural water to be maintained by
the State Water Project and the Central Valley Project at various
locations in the Delta. There was, however, no legal entity to
sign the related contracts. As aresult, the California Legislature
created the Delta Water Agency. This agency was replaced with

three separate agencies in 1973 — the North Delta Water
Agency, the Central Delta Water Agency, and the South Delta
Water Agency. Contra Costa County Water Agency, East Contra
Costa Irrigation District, and Byron-Bethany Irrigation District
are the remaining local water-supply organizations. They are
located in the southwest area of the Delta as shown on the map.

Siphon at Tom Paine Slough, installed as part of a settlement contract to
improve water quality in a portion of the South Delta Water Agency.
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Legislative Districts

District boundaries for the Assembly, Senate, and Congressional ~ Assembly, Senate, and Congressional Districts covering the
Districts were changed in accordance with the 1990 census  Delta are shown on the map at left and on the following pages.
under a court ordered reapportionment plan. The reapportioned ~ Alistof the names of legislators for these districts is on page 121.

A view of the State Capitol in Sacramento.
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Suisun Resource Conservation District

Resource Conservation Districts are authorized under the ~ SRCD performs both administrative and technical functions
California Public Resource Code to assist the State in soil and water  that include representing the interests of the landowners. The
conservation by giving assistance to landowners and municipalitiesto ~ District includes 116,000 acres, consisting of approximately
control soil erosion and runoff, stabilize soils, and improve 52,000 acres of managed wetlands, 6,300 acres of unmanaged
water quality. In 1963, local landowners in the Suisun Marsh  tidal wetlands, 30,000 acres of bays and sloughs, and 27,700
formed the Suisun Resource Conservation District (SRCD) to  acres of upland grasslands.

protect the environmental quality of the marsh.
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Suisun Bay and Marsh
Plan of Protection

The State Water Resources Control Board issued Water Right
Decision 1485 in 1978, in which the Suisun Marsh was recognized
as an endangered brackish water marsh, D-1485 set channel
water salinity standards, ordered the development of a water
quality monitoring program, and required a Plan of Protection
be implemented by October 1, 1984. In 1984, the Department of
Water Resources published the Plan of Protection for the Suisun
Marsh including an Environmental Impact Report, prepared in
cooperation with the Department of Fish and Game, the Suisun
Resource Conservation District, and the U. S. Bureau of Reclamation.
The U. S. Fish and Wildlife Service also provided helpful

information. The Plan of Protection is a proposal for staged
implementation. Components for Phases [ and II of the Plan of
Protection are complete, including the Morrow Island Distribution
System, Roaring River Distribution System, Goodyear Slough
Outfall, and the Suisun Marsh Salinity Control Gates (also
referred to as Montezuma Slough Control Structure). The loca-
tions of these facilities along with the water quality monitoring
stations are shown on the map at left. DWR and USBR have
begun the planning and environmental review for Phases I1I and
IV of the Plan of Protection which focus on the western marsh.

Suisun Marsh, the largest
contiguous brackish
water marsh in the
United States, contains
12 percent of the
remaining natural
wetlands in California.

The Suisun Marsh Salinity Control Gates
began operating in 1989. Each of the three
gates measures 36 feet wide by 28 feet high
and operates electronically to improve

water quality in the marsh.
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Table 1
Emergency Expenditures,1980-1986

Rec. Project Nonproject Federal FEMA NDAA Local Total $
Dist.  District Levee Levee Disaster Expended? Expended? Expended Expended Per
No. Name (miles) (miles) Acres  Nos.! (%) ($) (%) ($) Acre

2059  Bradford d 2,051 3078, 651 371,550 5,658,293 487906 6,517,749 3,180
677

2025 Holland ; 4,060 3078, 651 6,655,112 1,836,778 176,528 8,608,418 2,140
677

2111  Dead 2.6 211 3078, 677 134,664 255,122 16,807 406,593 1,930
Horse

2113 Fay " 100 651, 677 102,068 102,068 1,020

2037 Rindge . 6,834 3078,651 4,342,152 971,115 719,410 6,032,677 880
677

2072 Woodward ; 1,822 3078, 677 952,327 215,877 1,168,204 640

1607  Van Sickle . 1,058 651,677 264,501 326,386 31,075 621,962 590

2027  Mandeville 14.3 5,300 3078, 651 1,048,887 562,761 64,335 1,675,983 320
677

2089  Stark

o)
o0

734 677 128,863 35,045 9,037 172,945 240

38  Staten 254 9,173 3078, 651 1,652,450 201,283 89,663 1,943,396 210
677

2044  King ; 3,260 3078, 651 302,043 161,109 19,239 482,391 150
677

2042  Bishop . 2,169 3078, 677 193,646 80,799 18,040 292,485 130

2033  Brack 10.8 4,873 3078, 651 296,481 166,376 60,214 523,071 110
677

2021  Mildred i 998 3078, 677 74,788 74,788 70
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Rec. Project Nonproject Federal FEMA NDAA Local Total $
Dist.  District Levee Levee Disaster Expended? Expended? Expended Expended Per
No. Name (miles) (miles) Acres  Nos.! (%) ($) (%) ($) Acre

800  Byron 9.7 6,933 3078 125,886 121,781 15,294 262,961 40

799  Hotchkiss 6.3 3,100 3078, 677 105,158 105,158 30

348  New Hope 18.6 9,300 651, 677 158,456 24,890 18,192 201,538 20

544 Roberts, 10.6 4.4 8,260 3078, 677 76,690 101,300 6,953 184,943 20
Upper

2 Union 3 12,580 3078, 651 80,828 82,242 17,918 180,988 10
West 677

773  Fabian . 6,530 677 88,893 88,893 10

—  Bethel : 3,500 3078, 677 41,749 43,332 10

2086  Canal 75 2,996 677 15,241 15,241 10
Ranch

1 Union, o i 9,622 18,126 18,126 <10
East

1007  Naglee ; 6,090 1,535 1,535 <10
Burke

Total 74.8 499.9 255,010 65,036,084 26,543,111 5,789,261 97,368,456

| Federal Disaster No. 3078, February 1980; No. 633, September and October 1980; No. 651, December 1981 and January 1982;
No. 669, August 1982; No. 677, November 1982 through March 1983; No. 758, February 1986.

2 Based on information provided by the Office of Emergency Services on February 9, 1987
(FEMA - Federal Emergency Management Act, NDAA - State Natural Disaster Assistance Act).

3 Includes funds used by the Corps of Engineers to close the 1980 levee breaks.
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Table 2

Delta Levees Maintenance Subvention
Program Expenditures, 1981-1993

District

Recla- Non-

mation  Project State Sub-

District Levee Area ventions
No. (miles)  (acres) ($)

No. of Cost Per
Local Years Mile Per

Share Total in Pro- Year

(%) (%) gram (%)

McDonald

Holland

Bouldin

Quimy '

Byron

Wooward

Tyler .

Prost -

Empire .

Orwood

Wright-Elmwo

Brannan—Andrus

4,233,774

743581 3

13,000 1,398,167

800 07 6,933 1,052,613

2072 8.8 1,822 786,747

A . _ 436 253‘64 .

2020 105 3430 400,025

2024 6.4 4,138 315,699

83

2.662.479

2,072,559 2,412,014

1,002,728 2,055,341 11 19,263

846,260

T 002202

681,054

12876

11,314,541 15548315 12

76,133,371

2025 11.0 4,060 991,382 4,754,09 5,745,477 8 65,290

4,060,646 12 33504

138993 303,079

596,692

1,633,007 16,870

878280 1,780,581 11 15,128

313537 494,661

255888 509530 5 13409

1,081,079

401,138 716,837 9 14,445

61139 10918

187,133 516,143 10,385

Revised 7/95




Recla-

mation

District
District No.

Non-
Project
Levee
(miles)

Area
(acres)

State Sub-
ventions

($)

Local
Share
($)

Total
($)

No. of
Years
in Pro-
gram

Cost Per
Mile Per
Year
($)

Jones, Upper

Hotcss

Rio Blanco 2114

Rbcrts, Upr

Canal Ranch

Roberts, Middle

Staten

Roberts, Lower 684

Naglee Burke

Total

42

16.0

535.0

705

10,600

256,792

173,036

110,038

193,896

405,512

241,905

14,795

30,595,561

84

236,489

297,861

177,815

408,751

443,264

302,293

51,638,659

409,525 :

602,706 |

391,028

23,945

287,853

. 602,647

848,776

139,688

544,198

66251

82,234,220

1,258,206



Table 3
Population Growth in Delta
Communities, 1980-1990

Population Population Percent
City or Town 1980 Census 1990 Census Increase

Sacramento County

Sacramento 275,741 369,365 33.95

Contra Costa County

Brentwood 4434 7,563 70.57

Discovery Bay 1,326 5,351 303.54
Pittsburg 33,034 47,564 43.98
San Joaquin County

Tracy 18,428 33,558 82.10

Solano County

Yolo County
West Sacramento 21,069 28,898 37.16

Note: Numbers in this table are for the entire community and may not
represent the population of the portion of the community living
within the statutory Delta.
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Table 4
Population Characteristics for Delta
Communities

Popula- Popula- Popula-
tion tion Ameri- tion/
1987 1990 can Total Housing
City or Town Atlas Census Hispanic White Black Indian Asian  Others Housing Ratio

Sacramento
County

Freepn B o o Ain : . 28 - .. 1 i . : - L o

T — 920 83 181 527 10 2 9 T2 32 237

Sacramento 322500 369365 60,007 197,157 54609 3492 53,185 915 153,362 241

Contra Costa
County

Antioch 49,250 62,195 9,719 47,454 1,563 566 2,788 105 22,973 2.7

Byron 1000 905 247 603 3 10 il 1 2718 326

Oakley NA 18374 3950 13368 260 154 587 55 6,143 2,99

San Joaquin
County

Stockton

181,600 210,943 52,653 92,029 19,118 1,463 45,239 441 72,525 2.91

Thornton 850 898 501 343 5 5 a0 272 330

Solano County
Hastings Tract NA 94 69 24 0 1 0 0 22 4.27

Yolo County
Clarksburg ST 303 64 220 0 2 16 1 128 237

Note: Numbers in this table are for the entire community and may not represent the
population of the portion of the community living within the statutory Delta.
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Table 5
Population Characteristics for Delta Islands

Popula- Popula- Popula-
tion tion tion/
1987 1990 American Total Housing
Island Atlas  Census Hispanic White Black Indian Asian Others Housing Ratio
Sacramento
County

Dead Horse Island 3 39 1 38 0 0 0 0 23 1.70

Kimball Island

Pierson Island? NA 355 170 168 0 8 9 0 140 2.54

Sutter Island 70 173 63 110 0 0 0 0 48 3.60

|

Tyler Island 429 180 257 12 187 286 2.25

Contra Costa
County )
Bethel Island 1,774 2:115 100 1,969 20 22 4 0 1,257 1.68

Browns Island NA 0 0 0 0

Clifton Court Tract NA 16 3 13 0 0 0 0 11 1.45

Holland Tract 28 35 2 32 0 0 28 1.25

Jersey Island

Palm Tract 2 16 13 3 0 0 0 0 5 3.20

Webb Tract

San Joaquin
County
Bacon Island 87 260 233 9 0 0 16 2 39 6.67

Bouldin Island 65 74 60 0 0 0 14 0 19 3.89

Canal Ranch Tract NA 103 51 51 0 0 1 0 30 3.43

Fabian Tract 60 130 80 45 0 5 0 0 28 4.64

Lower Jones Tract 69 112 95 11 0 0 5 1 14 8.00
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Popula- Popula- Popula-

tion tion tion/
1987 1990 American Total Housing
Island Atlas  Census Hispanic White Black Indian  Asian Others Housing  Ratio

Mildred Island

McDonald Island 6 95 95 0

Naglee-Burke NA 24 4 20 0 0 0 0 5 4.80
Tract

Pescadero Tract NA 54 14 40 0 0 0 0

—

9 2.84

Rio Blanco Tract

Sargent Barnhart 60 1,902 207 1,372 85 12
Tract

(3%

24 2

]

06 2.36

Shin Kee Tract 0 8 3 5] 0 0 0 0 3 2.67

Stewart Tract 132 213 !

Union Island 417 779 :

Upper Roberts 172 231 ; !
Island

Victoria Island 147 0 0 0 5 3 6 25.83

Wright Elmwood
Tract

Solano County

Decker Island 0 0 0 0 0 0

Ryer Island 122 116 5 0 a 0 :
Yolo County

Merritt Island 226 238 54 177 1 0 6 0 97 2.45

! Includes City of Isleton.

2 Includes a portion of the town of Walnut Grove and the town of Ryde.
3 Includes town of Courtland.

4Includes a portion of the town of Walnut Grove.

5 Includes the town of Byron and Discovery Bay.

6 Includes Thornton.

71Includes City of Terminous.
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Table 6
Improvements on Delta Islands

Rec. Project  Nonproject Cities,
Dist. Levee Levee Public Towns, Recreation
No. District Name (miles) (miles) Acres Railroads Roads Utilities Urban Resorts

— Bethel 11.5 3,500 X X X X

404  Boggs (Moss Tract)

B
(=]

1.2 2,550 X

2033 Brack 10.8 4,873 X

—
o
(F5)

—  Brannan-Andrus 10.1 13,000 X X X %

o

800 Byron ) 6,933 X X X X

—  Chipps Island

2111  Dead Horse 2.6 21

2029 Empire 10.5 3,430

bl
e
>

2113  Fay 1.6 100

(=]

3 Grand Island

(3%

9. 17,010

—_

2025 Holland 0.9 4,060

-
b

bl
>
>
bl

799  Hotchkiss 6.3 3,100

2038  Jones, Lower 8.8 5,894 X

ks
»t
>

bl
Eal
b

2044  King 9.0 3,260

2027 Mandeville 14.3 5,300

2030  McDonald 13.7 6,145

b

150  Merritt Island

ey
oo
—

>
>

4,740

=~
(3]

2107 Mossdale 2 1,230 X

>
>
bl
]

348 New Hope 18.6 9,300 X

E
Eal
b
]

b

2036  Palm 1.5 2,436
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Rec. Project Nonproject Cities,
Dist. Levee Levee Public Towns, Recreation
No. District Name (miles) (miles) Acres Railroads Roads Utilities Urban Resorts

551 Pierson District 8,980

2090  Quimby 7.0 769

k]

2114 Rio Blanco 4.0 705

524 Roberts, Middle

=)
Vs

31 13,687 X

b
>

— Rough and Ready Island 1,430

—_
n

2074  Sargent Barnhart 2.8 1,214 X X

2115 Shima 6.6 2,394 X X

1614 Smith 2.8 1,940

>

bl
k]

38 Staten 254 9.173

349  Sutter Island 12.5 2,620

>
"

b
bl
=

1601  Twitchell 2.5 0.4 3,516

»
-

1 Union, East 1.0 13.0 9,622

556  Upper Andrus 112 0.5 2,450

b
bel

2065 Veale

b
ke

2040  Victoria 15.1 7,250

Eal
b

2026 Webb 12.8 5,490

2122 Winter 4.8 453

2119  Wright-Elmwood 6.8 2,121 3 X

Total 211 554.8 338,981
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Table 7
Delta Statistics

Population: 410,000 (1990)

Counties: Alameda, Contra Costa, Sacramento, San Joaquin, Solano, Yolo

Incorporated Cities Entirely Within the Delta: Antioch, Brentwood, Isleton, Pittsburg, Tracy
Major Cities Partly Within the Delta: Sacramento, Stockton, West Sacramento
Unincorporated Towns and Villages: 14

Area (acres, 1991): Levees (miles, 1987):
Agriculture 538,000 Project 165
Cities and Towns 64,000 Direct Agreement 110
Water Surface 61,000 Non-project 825
Undeveloped 75,000 Total Miles 1,100
Total Acres 738,000

Rivers Flowing into the Delta: Sacramento, San Joaquin, Mokelumne, Cosumnes, Calaveras (These rivers plus their tributaries
carry 47 percent of the State’s total runoff.)

Diversions Via Aqueducts Through or Around the Delta:  Diversions Directly From the Delta:
San Francisco Public Utilities Commission Western Delta Industry
East Bay Municipal Utility District City of Vallejo
1,800+ Agricultural Users
Contra Costa Canal
State Water Project
Central Valley Project

Recreation: User days annually 12,000,000 Transportation: Interstate Highways: 5, 80, 205,
Registered Pleasure Boats 82,000 State Highways: 4, 12, 160
Commercial Recreation Facilities 120 Railroads: Southern Pacific, Union Pacific,
Public Recreation Facilities 20 Atchison, Topeka & Santa Fe,
Private Recreation Associations 20 Sacramento Northern
Berths 8,500 Deepwater Ship Channels to Sacramento and
Docks 120 Stockton transport 5 million tons of cargo
Launch Facilities 30 annually.

Agriculture (1990):

Average Annual Gross Value = Over $500 million

Main crops:  Corn, Grain and Hay, Sugarbeets,
Alfalfa, Pasture, Tomatoes,
Asparagus, Fruit, Safflower

Birds 230 species Reptiles and Amphibians 25 species
Mammals 45 species Flowering plants 150 species
Fish 52 species

Major Anadromous Fish: Salmon, Striped Bass, Steelhead Trout, American Shad, Sturgeon
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