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For many years farmers in the Delta have been confronted
with salinity incursion in Delta channels. Since 1944 they
have enjoyed partial salinity protection and supplemental water
due to releases from Shasta and Folsom Reservoirs. As addi-
tional water is utilized in areas tributary to the Delta, there
will be further reductions in unregulated late spring runoff
to the Delta, which will result in diminishing supplies in the
western Delta and greater Delta-wide reliance on regulated
fresh water outflow. About 40,000 acres in the western Delta
are faced with water supplies of poor quality even if future
export projects are not constructed. In the southern portion of
the Delta the present water supplies during summer months
consist mainly of very poor quality drainage water in the San
Joaquin River. Operation of the proposed San Joaquin Valley
waste conduit may reduce the amount of return drainage water
available in the San Joaquin River. If this occurs, substitute
water supplies would have to be provided.

Although most of the suitable land in the Delta is now
irrigated, limited additional development in the uplands is
anticipated, and more intense use by double-cropping will be
made of Delea lowlands. Estimates of expanding water require-
ments reflect correlations with statewide projections of the
economic demand for farm produce. It is anticipated that about
10,000 acres of “new” land will be irrigated in the upland
areas, but about 40,000 acres will be converted. to urban uses
by 2020.

Future water requirements were based on projected crop
patterns and unit water requirements of the various crops.
Some additional water may be required for leaching of lands
surrounded by brackish water. Separate allowance for this
purpose was provided in operation studies of plans which
result in brackish water in western Delta channels.

MILLIONS OF ACRE-FEET ANNUALLY

‘1960 1980 2000 2020
INDEX OF AGRICULTURAL PRODUCTIVITY

ESTIMATED AGRICULTURAL WATER REQUIREMENTS
. WITHIN THE DELTA!
(In thousands of acre-fest annually)

Area [ 1960 | 1980 | 2000 T 2020
Alameda County . 13 15 15 15
Contra Costa County.. ... 236 7 275 270
Sacramento County ... 294 339 342 336
San Joaquin County...eeeeeo . 838 967 977 958
Solano County 238 264 267 261
Yolo County 244 282 285 279

TOTAL 1,863 2,139 2,161 2,119
1 Including effective precipitation.
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and flush ocean salts from the channel system. Surplus water can be
diverted from the Delta under these conditions. During summer and
early fall months, the inflow to the Delta js generally limited to regulated
flow in the Sacramento River. This supply must meet all uses in the
Delta and export therefrom, and prevent salinity incursion from unduly
degrading the quality of water in the Delta, Due to the hydraulic char-
acteristics of the complex channel systen, the amount of outflow from
the Delta necessary for quality control at the export pumping plants
increases as the rates of export increase.

During winter months of most years, flood flows exceed Delta uses %
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EXPORT PUMPING IN 1,000 SECONO-FEET

Water in the Sacramento River follows two basic routes to the export
pumping plants. It flows from the vicinity of Walnut Grove through
several generally parallel channels in a southerly direction across the
central portion of the Delta, and also through channels in the western
portion around Sherman Island and then upstream into the central area.
The quantities transferred by the first route are not sufficient to supply
the pumps and enroute Delta users during summer months, and water
transferred around Sherman Island by the second route is mixed with SCHEMATIC DISTRIBUTION
and carries ocean salts into the Delta, Therefore, greater quantities of ?:FL%UJUI'!’E'T:E?,I#EQEE? 500 TS [ e
water will be necessiry to reduce the salinity concentrations in the CHANNEL CONDITIONS N
western Delta, unless a physical barrier is constructed or water is
diverted directly southward across the Delta.
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1920 - 1930
HISTORICAL FLOOD DAMAGE IN THE DELTA

While the peat-soils of the Delta are excellent for growing
crops, they cause several difficult levee maintenance and farming
problems. Levees along the channels have been constructed on
the peat and periodically must be raised and widened as the
organic foundation soils are consolidated. During the carly stages
of land reclamation, islands were frequently flooded by over-
topping of the levees. However, under present conditions floods
due to overtopping are infrequent in the central portion of the
Delta, but numerous islands have been flooded when sections of
the levees have suddenly failed. This apparent trend toward
decreasing levee stability results from subsidence of the land
surface and resultant greater forces on the levees. Despite increas-
ing maintenance work on many existing levees, no significant
improvement in protection is achieved.

The land surface in areas of peat soils is subsiding at an average
rate of about three inches per year. This is generally attributed to

MILLIONS OF DOLLARS
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ANNUAL COSTS -FLOOD AND SEEPAGE CONTROL

oxidation of the peat fibers, wind erosion, compaction by farm
equipment, and loss of water in the upper few feet. As a result
of land subsidence, future levees in many areas will be 30 to 35
feet high. Work must be initiated soon to gradually increase the
stability of the levees for these future conditions. In this connec-
tion, it must be recognized that flood protection for the Delta
must include works in the Delta. Flood stages in the Delra result
from inflow and high tides, frequently amplified by heavy winds
on the ocean and Bay system. Although upstream flood control
reservoirs will afford some relief, more stable levees are needed
to safely resist the high tide and flood stages.

As the peat soils are lost by oxidation and erosion, the seepage
problems are compounded. Differences in elevation between
water levels in the channels and in the islands will increase, and
the resistance by the peat to upward movement of water from
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AREAS OF PEAT AND
RELATED ORGANIC SEDIMENTS
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ELEVATION BELOW MEAN SEA LEVEL

LAND SUBSIDENCE

\md;:rolgsingf sand aquifers willfbe reduced. Unless fsuitable
met| of arresting the loss of peat are developed, farming
in the Delta will cause continued subsidence. Experience
has shown that this subsidence will continue to within about
two to three feet above the bottom of the peat. Significant
tracts of Delta land will become impractical to farm unless
seepage is controlled and the danger of inundation is reduced.

The largest natural gas field in areal extent in the State
of California is located in the Delta. The geological struc-
ture of this field is strikingly similar to the structure of the
oil fields of Wilmington, California, but the gas pressures
are dissimilar, Because of the similarity of geologic condi-
tions, studies are being conducted to determine if deep-seated
subsidence might occur as the gas is extracted. Estimates
based on preliminary data indicate a maximum subsidence
of two feet in the Rio Vista area, if all the gas is extracted
from the field.
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The wooden barges and stern paddle wheclers long
ago disappeared from the Delta scene, to be replaced by
fast trucks, ocean-going freighters, and tugs towing steel
barges. However, despite tremendous technological ad-
vances in transportation, the Delta, with its poor founda-
tion soils and miles of open waterways, has hindercd the
development of a satisfactory highway system.

Vehicular transportation, even today, is confined mainly
to the crowns of the levees which encircle the farmlands,
and inter-island traffic is dependent to a large extent on
ferries. Periodic levee reconstruction to compensate for
consolidation and land subsidence results in delays and
detours for the traveling public and farm-to-market com-
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ANNUAL COST OF MAINTAINING
COUNTY ROADS WITHIN THE DELTA

merce. In winter months much of the area is inaccessible
because of muddy roads. There are 950 miles of paved
roads in the area, but because of the unstable peat foun-
dation, the costs of maintenance and operation are dispro-
portionately high. For example, in San Joaquin County
only 12 percent of the county’s 1,780 miles of roads is
in the Delta, but almost 30 percent of the county’s annual
costs of $1,000,000 for highway facilities is expended in
the Delta. Future costs will increase due to greater use
of the road system.




DELTA ROADS and
TRAVEL TIMES

While it is true that today’s Delta roads are greatly improved
over those of the past, there still remains a serious lack of access
to many remote locations of the Delta. Improvements are also
needed in roads linked with the state and county highway net-
works. Travel times to principal cities of Stockton, Tracy, Sac-
ramento, and Antioch are depicted on the map.

An expanded and improved system of roads would unques-
tionably make the Delta more attractive to the recreation in- ® 7 -
dustry. The new roadways also would benefit many local A et
landowners who are presently at an economic disadvantage in - \ '
shipment of their crops to markets. Increasing production in the
Delta, due to anticipated double-cropping and improvements in
farming practices, will increase the amount of agricultural road
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The 50,000 acres of water surface and almost 1,000 miles of shore
line in the Delta offer a vast and fascinating area with a great diversity
of recreational opportunities. F ishing is the favorite pursuit and striped
bass is the leading catch. Salmon, shad, black bass, catfish, and sturgeon
are also important in the sportsman’s bag. The maze of Delta channels
is appealing to boatmen for cruisin , and the many miles of calm water
are ideal for water skiing and high-speed boating. While many of the
channels are not extensively used, due mainly to difficulty of access and
lack of service facilities, other areas have become congested and com-
petition is developing between fishermen, boatmen, and skiers. Safety
of the recreationists is becoming a significant problem and local law
enforcement agencies are increasing their patrols. Levee erosion prob-
lems due to speeding boats also have developed in some localities. Pic-
nicking and swimming are becoming more attractive as facilities are
developed, and duck and pheasant hunting is very popular. There are
now 123 private and public resorts which cater primarily to fishermen
and boatmen in the Delta. In addition, many of these resorts are also
developing facilities for picnicking and camping.
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Although the Delta at the present time is a scene of substantial
recreation use, there is ample room for expansion. Many miles of
shore line and large areas of water are still available for recrea-
tional development. As the rapid population growth of the Bay
area continues, recreation activity in the Delta will reflect this
increase. Based on a future of continued general economic pros-
perity and population growth, the amount of recreation in the
Delta will increase from 2,800,000 recreation-days at the present
time to as many as 14,000,000 recreation-days by 2020, Despite
the size of the Delta, proper local zoning and control will be es-
sential for public safety and continued enjoyment. If the full
recreation potential of the region is to be realized, coordinated
planning by state and local agencies will be required.
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The Delta channels are extensively utilized by vessels ranging
in size from rowboats to deep-draft commercial freighters and
warships. The significance of pavigation in the Delta has risen
and fallen in the past, but in the last few decades it has been
steadily increasing. The Corps of Engineers maintains many
miles of channels in authorized navigation projects, the principal
one in recent years being the Stockton Deep Water Channel.
Construction is now underway on the Sacramento Deep Water
Channel. Petroleum products carried by tugs and barges account
for the majority of commercial shipping, but large amounts of
farm produce are shipped by barges and deep-draft freighters.

MILLIONS OF TONS




Projections of future commerce indicate an optimistic outlook
for shipping in the Delta. It is anticipated that the tonnage of
commercial shipping will increase about fivefold by 2020, with
petroleum being the principal commodity. Projections of petro-
leum shipments were related to population projections and con-
tinuation of the trend toward more vehicles per capita. It is
anticipated that the present relationship between petroleum ship-
ments by water and by other means will continue,

In 1955 in conjunction with studies of barriers in the San
Francisco Bay system, an opinion was requested of the Western
Area Joint Panel on effects of barriers on national defense. The
panel, which was composed of representatives of the several
branches of the military service, concluded that a barrier at
Chipps Island would be permissible, if it contained an emergency
access for navigation,
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The Delta channels are widely used for recreation boats. Al-
though some areas are relatively unused, other areas become quite
congested. Conflicting interests arise between water skiers and
cruising parties and the fishermen. In some locations levees are
subjected to severe erosion by boat-generated waves. All reason-
able measures must be undertaken to preserve boating opportuni-
ties, and facilities to enhance recreation can be constructed in
certain Jocations.
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Planning and Design Concepts

"Planning for solutitnd®o “Hhe- cnmplc*c .

Delta problems necessitates full recognition
of the interrelated effects on all phases of
thc Delta’s economy. The best solution
should rcflect the greatest overall bencfits
and lcast detriments, rcalizing that both ob-
jectives cannot be completely achieved
when basic- interests differ. Economies_of

construction ,and .operauon generally MY 3

_~be cffected byumh'ln-use of facilities. There-
fore, consideration must’ be gwen to muld-
purpose devélopment. - e

DELTA WATER SUPPLY = - =~
“Watet users-in_theDelta-enjoy. a nat-

urally:‘convenient source of supply.in=the:

numerous-channels “from which water. dse
diverted_by. snphon or low-hft pumps. The -
_.supply problem in- portions of thesDelta:

ey

stems from the poor Guality of water”

“and provision of ~substltut’@fresh ‘gter ‘sup-"

asahmty mcurs:en “from-the®Bay and_‘

‘Ct' =

F -

plics to users who could not then divert
from the channels containing brackish
water. All three alternatives were cvaluated,
with particular attention to minimizing

modifications to existing water suppl_v SVS- .

tems.

s = The California-\Water Code spec:ﬁes that
ne~of the functions of the State Water~ wFLOOD AND SEEPAGECQWQJJBOL -

Resources Development™System is to-pro-
vide salinity control and an 'adcquate water

_supply in the: Delta-If it is-in the pubh.C‘ -
intergst to_provide substitute -supplies’ i~ and-inflow to_the Delta. ‘Historic munda-j
lieu~ofsalifity “control, no added financial —tions have
=placed ‘on. the Ioeal- water“«fmlures mther “than—o oppmg As the - ‘j
»11a&d;behipd¢héj§'§e§ tinués-to subside,

_burden shall"be-
Jusers as a “result f, sugh subsutunon-'- e

earki.established- hat.supp ‘g‘wq;c;.fon_'
must Bﬁe%i’:prmy.andﬁdﬁﬂl?

foresion mof.me*mcuvﬁ?mnm
We——

e

directly across the Delta to prevent com-
mingling with brackish water near the out-
let of the Delra.

The quahg of w atebavg;lablc for ex-

%:m‘\ée-lflu:s for use in the Dclta,rmust’
suitab various purposes. Standards
for mineral quality, adopted by the Depart-
ment of Water Resources and incorporated
in water service contracts, permit not more
than 400 parts of total dissolved solids and
100-parts-of chlorides per million parts of
water. :

~.Floodsstages in the Delta resulrfrom a

combmanon -of _High -tides, amplified- by

“heavy winds on'the ocean and Bay«'svstem,

'emor_ga‘_gjic - soils=To:
cost’ﬁ’ftlevc‘enunpro“v_

e'raliy resnl;sdwfrom levee -




regulation of the Cosumnes, Mokelumne,
Calaveras, Stanislaus, and Tuolumne Rivers.
Although the “design” floods reaching_th

A

Delta after completion of these worksi

. 2geiof once every fifty years, the degree.
! frequency is not particularly meaningful’
i the tidal channels of the Delta, since
tection is largely dependent on levee stabil-

ity. It should be recognized that complete

~ flood protection generally cannot be“as-
sured by construction of control works.

~. .  Continued emphasis should be placed on
le..._- flood plain zoning in the Delta for low
1. . value improyementsuses as genenally asso-

_ -~ ciated with farming. =

= Construction of prificipal flood channels-
-and _creation,of ‘interior chanaels- would
~ afford an- opporturiity- to” regulatemwater

-

-

... rectly related to-the leve

e~ duced ‘by_lowering the_yater

o
Ct70 k] 11

However, project- :

M 17 ot o e 2 T e
4 <g'§tllsﬂ.1fl‘¥bcf.exgcctcd to occundﬁ,an..a_v,er-__ {

of existing levees: 133’ tﬁ_]gatifo’ns. This
azsuitable' base for a _tion.

trﬂé‘e‘l, .could conveniently and economi-
lly be incorporated in master levee con-
ction for flood and seepage control.
Construction of the master levees would in-
"volve a \gidéifb’%rﬁufﬁ”n& the landward side

road. Parking areas off the roadway could
also be constructed at many locations.
Channel closures in the master levee system
would eliminate the need for ferries in cer-
tain locations.

Where existing roads would be rendered
-unusable by construction and operation of
the Delta water facilities, equivalent serv-
ice wofild_bey provided. Road improve-
ments which would enhance the existing

_system, such as better road” surfacing or"
; > ; sior -tosconnect Witlf‘ncﬁ’fﬁy'm'%i@s,?
. stages in” the interior channels._Since_ the ~could-be- eincorporat -de-
~ rate-of seepage inflow.to. the-islandszisadi- ~sire"t

% di- ~sre"these-impros
“thie f water-in<ific=the costs.
”sur:ounding‘-'cb;abr}gi‘;ls,ﬁ@mgé‘could—bc re- o

5 qjﬁngptgm‘g.yfamhues
ta_should secito” mi

7 7

recreagfon;” consistent with '

.. andwjoint use of certain
i R W T AL

-u,,‘l'l&ﬁive ans g

t0 minimize ad- -

portage facilities, some inconvenience would
remain, Where such conflicts occur, local
c};gx&ef?%l& necessary between flood and
seepage-c nﬁgl WOkS or open channels for -
recreation. 2 :;gfliﬁonal recreation facilities!\i'5. %

l}t{ds‘ for recr‘e;;ﬁ‘}?"
dier purpeses Should be planned

o enhance the potential recreational de-
velopment. Local desires, as evidenced by
questionnaires and discussions with county
recreation agencies, guided planning for
recreation facilities.

NAVIGATION

Principal ship channels in the Delta serve
deep-draft commercial and military ship-
~ping. “Shallow-draft tug and barge dt,l;aﬂic ‘
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