



































The Comprehensive Delta Water Project would salvage water
otherwise needed for salinity control and provide water for the
Delta. In addition, the project would provide flood and seepage
control, transportation, and recreation benefits for most of the
Delta. New master levees would encompass five principal groups
of islands and Sherman Island. Works for water supply and drain-
age in the Delta would include those of the Typical Alternative
Delta Water Project, with some modifications, plus other works
to serve the newly formed island-groups. Additional small craft
facilities would also be constructed.

Flood waters of the San Joaquin River would be divided be-
tween the main channel and an improved chain of distributary
channels to the west, the two branches coming together in the
western Delta. Improved channels of the Lower San Joaquin
River Tributaries Flood Control Project would be incorporated.

The master levee along Piper Slough east of Bethel Island
would be constructed on old levees on Franks Tract to minimize
interference with existing developments on the Bethel Island
levee.

The additional interior channels created by the project in
northeastern Contra Costa County would contain good quality
water, and would serve as a fresh water distribution system for
the adjacent islands. Intensive small craft traffic in the vicinity of
Bethel Island would necessitate the construction of four small
craft portage facilities in adjacent channels and one small craft
lock at Sand Mound Slough.
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The second stage features of the Comprehensive Delta Water
Project would be similar to those in other variations of the Delta
Water Project.

Estimates of the capital costs reflect 1960 construction costs,
plus 15 percent for contingencies and 15 percent for engineering
and overhead.

SUMMARY OF ESTIMATED CAPITAL COSTS
COMPREHENSIVE DELTA WATER PROJECT

Feature and date of construction Capital cost
Steambost Slough control structure (1968-70) $2.943 000
Miner Slough closure (1970) 108,000
Ryde control structure, barge lock snd fishway (1967-70) .. 5,653,000
Holland Cut control structure (1973-75) 2,761,000
Cross-Delea Canal headworks (1975-77) 1,998,000
Cross-Delta Canal fish screen (1968-70) 3,500,000
Old River and Middle River closures (1975) 258,000
Fishermans Cut closures (2) (1964) 133,000
Agricultural water facilities (1963-65) 2,520,000
Municipal and industrial water facilities (1968-71, 1980, 1995, 2010) ... 13,952,000
Channel dredging (1968-78) 8,950,000

Master levee system (small crafe locks and portages,
irrigation and drainage works)

island-group (1964-80) 12,610,000

Lodi island-group (1964-81) 11,439,000
Hole island-group (1964-80) 13,810,000
Tracy islandgroup (1968-74) 4,722,000
Brentwood island-group (1964-79) 9,802,000
Sherman Island (1964-79) 2,030,000
Paradise Cut control strucrure (1969-71) 121,000
Bear Creek diversion (1967-70) 670,000
Kellogg Creck diversion (1971) 79,000

TOTAL CAPITAL COST, FIRST STAGE FEATURES.... ... $98,059,000
TOTAL CAPITAL COST, SECOND STAGE FEATURES... $21,560,000
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Integrated operation of the multipurpose
facilities of the Comprehensive Delta Water
Project would enhance all principal phases
of the Delta’s economy, salvage water other-
wise needed for salinity control, and pro-
vide very good quality water throughout
the Delta. Although the project would have
some adverse effects on certain segments of
the Delta’s economy, such as recreation and
navigation, the multipurpose works would
afford opportunity for enhancement of
these same segments in other ways.

Operation of the water supply and trans-
fer facilities during summer months would
be similar to that described for the Single
Purpose and Typical Alternative plans.
Where representative districts or agencies
are organized, the facilities could be locally
operated and maintained, and appropriate
adjustments in costs thereof could be made
to achieve equitable distribution of costs to
all beneficiaries.

Creation of interior and project channels
in the southern portion of the Delta would
separate irrigation water supplies from
drainage water originating on lands east of
the San Joaquin River. Good quality water
from cross-Delta flows would be available
throughout most of the southern Delta.

Lands adjacent to the San Joaquin River
upstream from Stockton would continue to
divert from the river, but the quality of the
water in this area could be improved by
upstream flow in the San Joaquin River past
Stockton induced by the pumping plants.
A small ner upstream flow occurs during
summer months under present conditions.
The quality of water in Paradise Cut could
also be improved with circulation induced
by pumping from the upper end into the
San Joaquin River. Diversions from the
river in this vicinity might be affected by
operation of a San Joaquin Valley waste
conduit. If current studies indicate that sub-
stitute supplies would then be necessary, or
if further improvement of the quality of
the supplies is desired even in the absence
of adverse effects of a waste conduit, such
supplies could be readily diverted from
Delta channels without affecting works de-
scribed herein.

Lands in the Holt island-group in the
south central portion of the Delta range in
elevation from several feet below sea level
to a few feet above sea level. Irrigation
water for the higher islands is pumped from
the channels, while siphons are utilized for
the lower islands. To achieve seepage con-
trol benefits for the lower islands, water

SCHEMATIC DISTRIBUTION OF
FUTURE REGULATED INFLOW




levels in the channels could be lowered.
This could be accomplished locally with-
out detriment to the higher lands by con-
structing low dams with pumping plants in
the channels and maintaining different wa-
ter lévels in the interior channel system.

- Large volumes of small craft and fishing
boats move between marinas and resorts in
the Bethel Island area and Franks Tract or
more distant points in the Delra and San
Francisco Bay system. Peak small boat traf-

fic would be served by three small craft .

portages on Piper Slough, and by one small
craft lock on Sand Mound Slough. Lock or
portage service for small craft would be pro-
vided at various other locations in the Delta
when dictated by construction of channel
closures. It should be recognized that sub-
sequent developments and changes in pat-
terns of use may necessitate revisions in the
planned local service. While the lock and
portages would cause some inconvenience
to recreationists, creation of interior chan-
nels not subject to flood and tidal stages
would benefit shore line installations. An
expected great increase in boating in the
futare would intensify problems of patrol-
ling and safety enforcement. Opportunities
would be available to local public agencies

to designate certain waterways for specific
uses, and problems of regulation would be
reduced under controlled access.

Master levees of the project in the south-
ern half of the Delta would cause increased
tidal amplitudes in the project channels.
The maximum increase in the San Joaquin
River system would be about one foot at
Stockton. There would be no significant
change in the mean water level. Some
dredging in navigation channels would be
necessary.

Tug and barge shipments into the south-
ern Delta would be limited to the Cross-
Delta Canal. Most of the present traffic
involves bect shipments to a sugar refinery
near Tracy, and the Holland Cut channel
cast of Franks Tract is generally used. The
Cross-Delta Canal would be open to the
San Joaquin River, and a barge lock at the
Holland Cut control structure would not
be economically justified. Although a
slightly greater trave) distance from north-
ern and western Delta points would be in-
volved under the project, the channel to
the vicinity of the sugar refinery would be
dredged. This would permit use of larger
barges, which are presently precluded by
shallow channel depths.

SCHEMATIC DISTRIBUTION
OF DESIGN FLOOD FLOWS




Over 90 percent of the Delta lowlands now has adequate water
supplies during summer months due in part to operation of the
Central Valley Project. However, ten percent of the Delea in
the western portion, including lands occupied by large water-
using industries and municipalities, does not have adequate good
quality water supplies at all times. Moreover, additional regula-
tion and use of water in areas tributary to the Delea, exclusive of
Delta exports, will lengthen the average period each year when
salinity incursion from the Bay causes increased operating costs,
plant shutdowns, and decreased farm production. The concentra-
tions of dissolved minerals in water from the Contra Costa Canal
now approach upper limits of acceptable quality during several
months of most years, and significant sums of money are expended
by industries for demineralization and water softening.

Under any of the foregoing projects, water of very good
quality would continue to be supplied to about 90 percent of the
Delta lowlands through existing facilities. It is estimated that the
mineral quality of the supplies would generally range between
about 15 to 80 parts of chlorides and between 100 and 350 parts
of total dissolved solids per million parts water. The quality of
water in the southern portion of the Delta would be improved.

The quality of water in the Pittsburg-Antioch area with the
Chipps Island Barrier Project in operation would be uncertain.
Although downstream disposal of local municipal and industrial
wastes and drainage from the San Joaquin Valley would eliminate
the majority of the mineral pollutants, the effects of cooling water
and mineral and organic wastes of the Delta might result in water
supplies of questionable quality, particularly during critical dry

periods. Elimination of the tidal effects in this area by construc-
tion of the barrier would also reduce the supply of dissolved
oxygen in the water, which is now pardy replenished from
Suisun Bay.

All of the alternative plans for the Delta Water Project would
involve dual water supplies with different water quality charac-
teristics. While the concentrations of minerals in water in certain
western channels would increase due to greater ocean salinity
incursion, the quality of water from the Contra Costa Canal and
from proposed water supply facilities would be excellent. It is
estimated that substitute industrial water supplies would generally
contain between 15 and 80 parts of chlorides per million parts of
water. Similarly, the total dissolved solids would generally range
between 125 and 300 parts per million. Irrigation water supplies
would be of similar quality. The Contra Costa Canal would an-
nually supply about 195,000 acre-feet of water, including some
substitute water in northeastern Contra Costa County. All addi-

. tionally required supplemental and substitute water would be

supplied from the Montezuma Aqueduct. This annual quantity
would amount to about 120,000 acre-feet in 1990 and 330,000
acre-feet in 2020. Brackish water supplies in the western Delta
channels would vary in quality with location. The mean quality
would be about 3,000 parts of chlorides per million parts water
at Antioch during summer months. Water containing this much
salinity is not necessarily damaging to cooling equipment involv-
ing alloy metals. A composite of several factors, most of which
would not be modified by alternative plans for the Delta Water
Project, controls the rate of corrosion of cooling equipment.




Unless physical works are constructed in the Delta to prevent
salinity incursion from the Bay system, or to channelize fresh
water directly across the Delta channels, it will be necessary to
release increasingly greater amounts of fresh water from upstream
storage to maintain satisfactory quality conditions. Greater rates
of fresh water outflow will be necessary as the rate of export
pumping from the Delta increases, and greater quantities of stored
water will have to be released as the amount of surplus water for
outflow is reduced by upstream depletions and export from the
Delta. If Delta works are not constructed, the yield of other
features of the State Water Facilities would be reduced and sub-
sequent features for importation of water from north coastal
sources would be needed at an earlier date. Any such modifica-
tions in the program would increase the cost of water in the
Delta.

With any of the plans for the Delta water facilities, the amount
of outflow from the Delta otherwise necessary for salinity control
would be greatly reduced. It would still be necessary to dispose
of municipal and industrial wastes from the western Delta, and
drainage from the San Joaquin Valley, into channels downstream
from points of usable good quality water. All of the plans are
comparable in this respect, except that these wastes would aid in
repulsion of ocean salinity incursion with any of the alternatives
of the Delta Water Project. Fresh water required for operation
of locks and the fishway would be lost with a barrier at Chipps
Island, but would be available for use downstream of the control
structures with any of the alternatives of the Delta Water Proj-
ect. A small amount of conservation yield could be obtained from
limited storage in Delta channels with a barrier at Chipps Island,
but alternatives of the Delta Water Project would not provide
conservation storage.
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MILLIONS OF ACRE-FEET ANNUALLY

UPSTREAM STORAGE RELEASES FOR PROJECT OPERATION

The amount of water otherwise necessary for salinity control
which could be salvaged by Delta water facilities would vary
with time, as indicated by the above graph. The amount of sal-
vaged water would be the difference between demands on up-
stream storage for outflow without any works in the Delta, and
demands with such works in operation. The estimated average
annual salvage during the next 60 years would be 1,900,000 acre-
feet with the Chipps Island Barrier Project, and 2,050,000 acre-
feet with any of the alternative plans for the Delta Water
Project.
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Only the Typical Alternative Delta Water Project and the
Comprehensive Delta Water Project would provide flood and
seepage control benefits to the Delta. However, all plans would
include remedial works made necessary by adverse effects of flood
or tidal water stages changed by project operation. These would
be particularly necessary with the Chipps Island Barrier Project.

Project flood control benefits would result from reduction in
the frequency of flooding, and from reductions in costs of main-
taining Delta levees. It is emphasized that complete flood protec-
tion could not be assured, as the inflow to the Delta could exceed
the designed capacity of the channels. Furthermore, although the
stability of the master levees would be significantly greater than
the stability of existing levees, the character of organic foundation
soils is such that unforeseen stability problems might develop in
some areas. For these reasons, emphasis should be given to zoning
Delta lands lying below flood levels for uses involving low-value
improvements such as farming, and precluding residential devel-
opment. While complete flood protection for the Delta lands
could not be assured under project conditions, there would be
a marked improvement in protection over existing conditions

which will worsen as land elevations in the Delta continue to
subside.

About 103,000 acres would be benefited by master levees in-
cluded in the Typical Alternative Delta Water Project, and
about 143 miles of levees along interior channels would no longer
require costly maintenance for high flood stages. The estimated
average annual benefit of reduced flooding and operation and
maintenance costs would be about $4.65 per acre. Master levees
of the Comprehensive Delta Water Project would benefit about
252,000 acres and would reduce expensive maintenance on 295
miles of interior channel levees. The estimate of average annual
flood control benefits is about §3.60 per acre.
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PROJECTED AVERAGE ANNUAL AREA OF FLOODING

Secpage control benefits would be made available by lowering
water levels in interior channels created by the Typical Alterna-
tive Delta Water Project or by the Comprehensive Delta Water
Project. In addition, lower water levels would prolong the eco-
nomic life of certain islands. These benefits and the extent of
increased economic life would depend upon lowering average
water levels in the interior channels. A general lowering of five
feet could be made without adversely affecting depths for small
craft, except in isolated locations, or the majority of water supply
siphons, Based upon a five-foot lowering of water levels, seep-
age control benefits, averaging an estimated $0.50 per acre for
103,000 acres, would be available with the Typical Alternative
Delta Water Project. The Comprehensive Delta Water Project
would afford seepage benefits to 25 2,000 acres, and the estimated
average annual benefit would be $0.45 per acre.




The two basic problems of the existing road system in the
Delta are (1) inadequate channel crossings and circuitous routes,
with resultant excessive travel times, and (2) disproportionately
high costs of maintenance. Projects involving master levees for
flood control in the Delta would afford means for reducing both
of these problems. However, the Chipps Island Barrier Project
would provide no benefits to vehicular transportation, and the
Single Purpose Delta Water Project would provide only inci-
dental benefits of this kind.

The master levee system of the Typical Alternative Delta
Water Project would include twenty-two channel closures upon
which roads could be placed, and operation of four existing
ferries could be terminated. The Comprehensive Delta Water
Project would include thirty-nine channel closures providing new
access and would eliminate the need for six ferries.

Roads on the landward berms of the master levees would be
more stable and less difficult to maintain than existing roads on
levee crowns. Driving on present levee roads is hazardous, as evi-
denced by frequent drownings when vehicles run off levees into
adjacent channels. Passing clearance is often limited by parked
vehicles. In addition to improved safety with roads on the levee
berms, there would be ample width for parking off the roadways.

To realize the anticipated and needed development of recrea-
tion in the Delta, it will be necessary to greatly improve vehicular
access. Realization of about 7,000,000 recreation-days each year
by 1990, and almost 14,000,000 by 2020 will, in large degree,
be dependent upon the improved vehicular access that could be
provided by multipurpose use of the master flood control levees.
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BENEFITS OF VEHICULAR TRANSPORTATION IMPROVEMENTS

The project benefits from enhancement of the road system
would be a combination of savings in maintenance costs and sav-
ings in costs to Delta traffic associated with farming and to the
recreationists. Savings to Delta interests reflect reduced costs of
genceral travel and produce shipments through decreased travel
times and distances. Savings to the recreationists were based upon
projected recreation use and decreased travel times and distances.
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While some detriments to recreation are inherent in construc-
tion of any facilities in the Delta, substantial benefits would also
be achieved. As has been stated, improvements in the road net-
work would make more of the Delta accessible to recreationists.
Land areas reclaimed by spoiling material from dredging of chan-
nels onto small islands would afford space for development of
recreation service facilities and picnic areas. Project works at the
head of the Cross-Delta Canal would be constructed to provide
clearance for the majority of pleasure craft, thereby connecting
the Sacramento and Mokelumne River systems. Elimination of
flood and tidal effects from interior channels would make it pos-
sible to control water levels in those channels, reducing costs of
maintaining waterfront recreation facilities. Furthermore, costs
of new facilities would be less than for present conditions. The
safety of the boating public is becoming a significant problem, and
the incompatibility of high-speed boating, cruising, and skiing
with fishing and swimming creates related safety problems. Local
authorities. will find it desirable and even necessary to designate
certain Delta channels for specified types of recreation use. The
interior project channels would lend themselves to this type of
zoning and also to simplified enforcement,

Planning and construction of recreational developments in the
Delta should involve local governmental agencies. Most project
<hannel closures would not be constructed for eight or more
years, and changing recreation patterns should be considered in
future selection of remedial and enhancement facilities. Needs for
small craft locks and boat portages should be re-evaluated at the
time closures are constructed.

The most important form of recreation in the Delta is fishing.
In terms of recreation-days, fishing is three times as important as
the next most popular sport—cruising. A project which would
cause 2 major reduction in fish populations might also cause very
adverse effects on the recreation. In this connection the Chipps
Island Barrier Project would result in losses of striped bass sev-

eral times as great as those anticipated with any of the alternative
plans for the Delta Water Project.

It is recognized that cruising, sailing, and water skiing are
rapidly gaining in popularity in the Delta, and that construction
of master flood control levees and channel closures would inter-
fere with unrestricted boating access to certain channels. How-
ever, access would be provided through small craft locks or por-
tage facilities at many of the channel closures, thus reducing the
detriment primarily to short delays. Studies in other areas indicate
that lockage delays are not too important to the majority of pleas-
ure boatmen.

The following tabulation summarizes physical features of the
several alternative projects which would affect recreational activ-
ity and growth in the Delta.

B | g ||t
T Project Project | Project - | D P

‘Control structures ... ... 1 4 3 4
Channel closures 1 10 23 41
New master levees (miles) 0 0 2% 185
Fishways 1 1 1 1
Principal fish screens.... ... ___ 0 2 1 1
Barge locks 1 1 1 1
Small craft Jocks......._.. ... 0 0 2 5
Small craft porrage facilities. ... 0 (1] 5 17
Open navigable area (acres).._.._.__ 49,500 49,400 45,800 42,600
Navigable interior area {acres)....._. 0 100 3,700 6,900
Open navigable channels (miles).. 700 695 590 450
Navigable interior channels (miles) . 1] 5 110 250
Project roads (miles)

Paved 0 0 33 70

Graveled 0 1 47 109
State and county levee roads (miles) 295 295 279 265
New inter-island accesses (closures) ] 6 22 39
New public waterfront land (acres)

From master levees_.._.._ . 0 0 1,900 3,600

From dredge spoils...___. . 0 1,900 1,900 2,300
Normal overhead clesrance through

Delta Cross Channel (feet) .. 6 16 16 16




Any Delta water facilities would affect
the habitat of fish in the Delta, bur would
have little effect, if any, on Delta wildlife.
While it is known that the Delta plays an
important role in the life cycle of migratory
fish, and also supports resident sport fish,
insufficient biological information is avail-
able with which to clearly define the po-
tential cffects of Delta water facilities.
Nevertheless, relative comparisons of the
alternative projects can be made.

Studies of effects of the Delta water facil-
ities and export pumping plants were made
by the California Department of Fish and
Game in co-operation with the Department
of Water Resources, Cooperative experi-
ments with a full-scale vertical baffle fish-
way indicate that all migratory species
would use this type of fishway. The con-
clusions of the Department of Fish and
Game regarding the alternative projects are
as follows:

“Chipps Island Barrier

“This project would be the most damaging of the four
studied. It would probably csuse a dissstrous reduction
of slmost ell species of fish found in the Delts. These
losses would be brought sbout by the rapid salinity and
temperuture change across the barrier, loss of current in
the fresh-water poo] for migration direction, striped bass
spawning eliminsted due to lack of current behind the
barrier, Joss of important food items, and a threefold
incresse in pumping of water at Tracy. The amount of

Secramento River water being drawn around the tip of
Sherman Island to the pumping plant would be gready
increased. Downstream migrants of the Sacramento River
would be diverred to the pumps in large numbers. These
fish would have to be screened at the pumps snd re-
turned to the river channel below the influence of this
current. This condition would be a serious detriment to-
all fish using the Delea.

“Single Purpose Delta Water Project

“This project would be the least detrimental of the
four projects studied. The reversal of flow around Sher-
man Island would be eliminated. Major fish screens
would be installed at the Cross-Delta Canal hesdworks
and at the head of Georgiana Slough, Therefore, down-
stream migrants in the Sacramento River would be
guided down the western side of the Delea out of the
influence of the pumps. In general, fish and eggs in the
western portion of the Delta would no longer be af-
fected by the pumps. The replacement of the hundreds
of existing small irrigation siphons in the western Delta
by screened irrigation supply systems would further
reduce losses of small fish. In these respects conditions
for fish in the Delts would be improved.

“Fish habitat would not be reduced in the Delts. The
one channel that would be isolated under this project
would be insignificant. An important effect of the proj-
ect would be the incressed reversal of flow in the San
Joaquin River sbove the Cross-Delta Canal crossing. This
reversal of flow would occur during an average of seven
months of the year under full project operstion. We
were unable to evaluate the effect of the reversal. How-
ever, it could result in serious losses to salmon that now
spawn in San Joaquin River tributaries south of the
Mokelumne River. Most seriously affected would be up-
stream migrating salmon. The amount of water pumped
from the Delta would be incressed threefold. This in-
creased withdrawal of water would divert proportion-
avely more fish than is presendy being diverred.

“Typical Alternaiive Delta W ater Project

“This project would be the second least detrimental.
Losses would be expected o be grester than the Single
Purpose Project because of the reduction of 8 percent
of the fish habitat through channel closures, and partial

channelization of the Cross-Delta Canal, The channeliza-
tion would cause 3 detriment by channeling the fish
toward the pumps by a more direct route. Water diver-
sions into isolated channels would be screened and loss
of fish would be reduced. However, loss of eggs and fry
would be unavoidable. Other project conditions would
be the same as the Single Purpose Project.

“"Comprehensive Delta Water Project

“This project would be the third least detrimental. It
would cause greater loss than the Typical Alternative
Project because of the reduction of 14 percent of the
fish habitat, and the complete channelization of the
Cross-Delea Canal. This would channel the fish directly
to the pumps. Other project conditions would be the
same as in the Single Purpose Project.

“From the foregoing, if one of the above-named proj-
ects is to be buile in the Delw, the Department of Fish
and Game would favor the Single Purpose Delta Water
Project. However, all projects will cause serious fisheries
problems and an intensive study would be required to
solve these problems”

Formulation of project plans reflects
comments and recommendations of the
Department of Fish and Game. Fish screens
would be installed at the heads of channels
diverting water southward from the Sacra-
mento River. Such screens would reduce
the present rates of fish losses at the Tracy
Pumping Plant and in numerous other di-
versions in the Delta. Project pumping
plants would also be screened. Hundreds of
diversion siphons and pumping plants in the
Delta are not screened at this time. How-
ever, project diversions into interior
channels would be screened, and the fish
populations enhanced thereby.
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Commercial and military navigation in the Delta would be
adversely affected in varying degrees by any Delta water facilities,
but some potential benefits would also be realized through in-
creases in channel depths and widths.

The Chipps Island Barrier Project would cause the greatest
detrimental effect to navigation, since all traffic between the San
Francisco Bay system and Delta points would have to pass
through locks. At present, an average of about 570 deep-draft
commercial vessels, and 10,300 tug and barge tows and small ves-
sels pass Chipps Island each year. It is estimated the annual transits
would increase to 2,800 and 40,000, respectively, by 2020. The
volume of future military traffic cannot be realistically estimated,
nor is it possible to place a reasonable value on its lost time. The
increased tidal amplitude downstream from a barrier at Chipps
Island would necessitate additional dredging in some areas to pro-
vide the required minimum navigation depth. This increased
depth might cause additional maintenance dredging which fre-
quently results from deepening navigation channels.

Completion of the Sacramento Deep Water Channel will divert
most of the tug and barge traffic-away from the Sacramento River
between the vicinities of Rio Vista and Sacramento. The traffic
which would pass the site of the Sacramento River control struc-
ture would generally be limited to that originating from or
destined to points of call downstream from the vicinity of Free-
port. It is anticipated that the volume of this traffic would increase
from 600 transits per year after completion of the Sacramento
Deep Water Channel to about 900 transits per year by 2020.
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1960
DETRIMENTS TO COMMERCIAL NAVIGATION

Construction of control structures and closures on channels
south of the San Joaquin River in the heart of the Delta would
increase time and distance for tug and barge travel to a sugar
refinery near Tracy. However, channel improvements would
permit use of larger barges, if shipping concerns should elect to
do so. As this advantage would be subject to many factors in an
operator’s business which cannot be readily predicted, benefits
were not claimed for possible use of larger barges.

Construction of a master levee system would necessitate reloca-
tion of some sugar beet loading docks in the Delta. However,
improved roads would tend to compensate for increased hauls to
relocated docks,




Only direct, tangible benefits and detriments to the initial re-
cipient were evaluated for comparison with direct costs. How-
ever, it must be recognized that direct, intangible benefits and
detriments would also result from project operation. The ratios
of benefits to costs provide a guide to project selection, but con-
sideration should also be given to the net benefits in making the
final project selection. Although variations in benefit-cost ratios
can result from different basic economic premises, the relative
comparison of alternative projects would not change.

Certain significant benefits and detriments were not evaluated.
All alternative plans would improve the quality of water exported
tothe San Joaquin Valley and reduce the drainage problems there.
Only direct benefits of flood protection to agriculture were eval-
uated, but this protection would also benefit principal highways
and urban developments. The estimated recreation benefits from
land made available for development were considered to be equiv-
alent to the value of the land. Intangible benefits would also
accrue to recreation, and intangible detriments would result from
reduced convenience of access into some channels, Only detri-
ments to commercial fishing are shown, but intangible detriments
to sport fishing would also accrue.

All estimates of benefits, detriments, and costs, including
amortization, operation, and maintenance, reflect annual cquiva-
lent values for the period 1960-2020. An interest rate of four per-
cent per annum was used in the analysis.

Attention is invited to the net benefits of the Comprehensive
Delta Water Project which are less than the net benefits of the
Typical Alternative Delta Water Project. This condition results
from inclusion of cconomically unjustified flood control for large

areas south of the San Joaquin River wherein the direct benefits
would be less than the costs. However, flood control for some
of the critical areas south of the San Joaquin River warrants
further study.

ESTIMATED ANNUAL BENEFITS, DETRIMENTS, AND COSTS
{In thousands of dollars)
Chipps Single Typical Compre-
Islend Pi Alternative hensive
fem RS | Dy | S | ot
Benefits
Water salvage (for export)....... 8,337 8,963 8,963 8,963
Improved water quality~—
municipal, industrial,
and irrigation ... . . 880 880 880 880
Supplemental municipal and
industrial water supply ......_.... 503 1,343 1,343 1,343
Flood and seepage control .._....... - 530 1,022
Vehicular wansportation ... . 410 734
Recreation 19 37 58
Total Benefits _.____ 9,720 11,205 12,163 13,000
Detriments -
Commercial navigation —......._.. 617 18 24 27
Commercial fisheries ... 844 203 254 287
Total Detriments ... 1461 21 278 314
BENEFITS MINUS
DETRIMENTS ... .. .. 8,259 10,984 11,885 12,686
Costs
Capital amortization ... 6,825 1,358 196§ 2,846
Annual operation and maintenance 2,077 691 884 1,136
Total Costs [RRSISARIPRURISREI 1. | 7 2,049 2,849 3,982
NET BENEFITS .. —643 8,935 9,036 8,704
BENEFIT—-COST RATIO ... 093:1 5.36:1 4.17:1 3.19:1

5

—_—




The capital and operational costs of each of the alternative
projects were allocated among the project functions by the Sep-
arable Costs-Remaining Benefits method. In this method, all
costs assignable to single functions are identified, and the remain-
ing multipurpose costs are distributed among the functions in
proportion to the benefits provided by the project, or in propor-
tion to the lowest cost alternative means of providing equivalent
benefits. The lowest value of either the benefits or alternative
means is used as a limit.

The basic allocations were made in terms of present worth
values (1960) of all costs and benefits. This procedure properly

accounts for the time-value of money (interest) and the wide
variation in dates of expenditure of money and realization of
benefits. Allocations of the capital and operational costs in terms
of actual expenditures, rather than present worth, are indicated
in the accompanying tabulations to permit convenient compari-
sons with total amounts of these costs.

Attention is invited to the allocated costs of the Chipps Island
Barrier Project. The costs which would be allocated to water
salvage and western Delta water supply were limited by the low-
est cost alternative means of providing equivalent benefits, which
would be the Single Purpose Delta Water Project. The values

ALLOCATION OF ESTIMATED CAPITAL COSTS
(in thousands)

Chipps Single Typical Compre-
Island Purpose Alternative hensive

Barrier Delta Water | Delta Water | Delta Water
ftem Project Project Project Project
Water salvage (for export) $38,384 $38,444 $38,662 $41,655
Western Delta water supply ' 8,098 8,111 8,156 8,788
Flood and seepage control none none 11,900 25,159
Vehicular transportation none none 8,132 18,083
Recrestion land none none 681 1,429
Unassigned local costs 155,490 none " none 2,945
TOTALS $201,972 $46,555 $67,531 $98,059

water use in_ eveas tribu

Allocated costs include portions nw&ly

attributable to
Delta, Definite va

: to
upstream water users would be dependent wpon resolution, mmﬁnedorothuwbe,ofv:z:dzhumbhms

lues attributsble to




shown for the Chipps Island Barrier Project are slightly less than
those for the lowest cost alternative, since the funds for the for-
mer would be expended at an earlier date. The allocations to both
projects in present worth values would be the same. As the costs
which may be properly allocated to water salvage and western
Delta water supply are less than the total cost, a portion of the
costs of the Chipps Island Barrier Project are shown as unassigned
local costs. If these costs are not repaid from sources other than
water users, the Chipps Island Barrier Project would be financially
infeasible.

Attention is also invited to the allocated costs of the Compre-
hensive Delta Water Project which indicate certain unassigned
local costs. In this case the costs of flood and seepage control in
areas south of the San Joaquin River exceed the direct benefits of
flood and seepage control in these areas. Therefore, the alloca-
tion to flood and seepage control for these areas was limited to the
benefits. These flood and seepage control features of the Compre-
hensive Delta Water Project are not economically justified.

After the costs were allocated to principal project functions, it
Wwas necessary to make suballocations among particular groups of
beneficiaries. These suballocations, which are indicated on the
following pages, were also made by the Separable Costs-Remain-
ing Benefits method and were the basis for computing the average
annual costs to beneficiaries throughout a 60-year period. In the
adjoining tabulations the amounts allocated to vehicular trans-
portation include some costs which would be suballocated to
recreation access to reflect the benefits to the public for improved
access to recreation areas of the Delta. It is estimated that about
$7,075,000 of the capital costs and $92,000 of the annual opera-
tional costs for vehicular transportation under the Typical Alter-
native Delta Water Project would be suballocated to recreation
access. Under the Comprehensive Delta Water Project these
respective amounts would be $15,123,000 and $176,000. These
foregoing amounts would be in addition to the basic allocation to
recreation land, which reflects the value of lands made available
for recreational development.

ALLOCATION OF ESTIMATED AVERAGE ANNUAL OPERATIONAL COSTS
(in theusands)
Chij; Sii Typical Com

ld::l:l‘ Pu:p’;:e Alrernative hm:;:-

Barrier Delta Water | Delta Water | Dela Water
Item Project Project Project Project
Water salvage (for export) $395 $571 $506 $483
Western Delea water supply *. 83 120 107 102
Flood and seepage control none none 156 292
Vehicular transportation none none 106 210
Recreation land none none 9 16
Unassigned local costs 1,599 none none 34
TOTALS $2,077 $691 $884 $1,137

For improvement in quality and Wﬂl ter Allocated costs include portions properly sttributable t ‘water users
’ l«hmd!wuut?n:wu:n ulnm'- mw%h‘muwumwm&mmm:“ s sttributable to
s or problems,

due
upstream water users would be d upen

e, of water rights
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It was assumed that all project costs not
specifically declared nonreimbursable would
be repaid by all bencficiarics of project
functions. In accordance with the contract-
ing principles established for water service
under the Statc Water Resources Develop-
ment System, the conservation features of
the Delta water facilities will be financially
integrated with other conservation features
of the system. The cost of supplemental
water required by Delta water users will in-
clude the Delta Water Charge and an allo-
cated transportation charge.

Estimates of present and future costs of
water supply in the western Delta area were
predicated on continuation of current fed-
eral salinity control policy, which limits the
minimum regulated outflow from the Delta
to 1,500 second-feet, considered necessary
to afford satisfactory quality control at the
Central Valley Project pumping plants.
Estimates of increased future costs without
the State Water Facilities reflect continued
upstream depletion of surplus water in the
Delta, and represent average costs during
the next 60 years. Estimates of costs shown
for project conditions also reflect average
costs during the next 60 years. It is empha-

sized that the estimates arc comparative
averagc annual costs during a 60-year period
and do not reflect estimates of year by year
prices which may be established.

The amounts allocated for repayment
were limited by the lowest cost alternative
means of accomplishing equivalent benefits.
It may be noted that the costs of water sup-
ply in the western Delta area would be the
same for the Chipps Island Barrier Project,

Single Purpose Delta Water Project, and
Comprehensive Delta Water Project. The
Single Purpose Delta Water Project would
be the lowest cost alternative means of pro-
viding water supplies and it limits the
amount which may be allocated under the
other two projects.

The costs of the Typical Alternative
Delta Water Project allocated to water sal-
vage would amount to an average of $0.64

COMPARATIVE SUMMARY OF ESTIMATED AVERAGE ANNUAL COSTS OF
WATER SUPPLY IN WESTERN DELTA AREA WITH AND WITHOUT
STATE WATER FACILITIES DURING 1960-2020 !
Furure cost Chipps Single Typical Compre-
without Island Purpose Alternative hensive
Item State Water Barrier Delta Water | Delta Water | Delta Wa
Facilities Project Project Project Project
Contrs Costa Cana] service, $/acre-foor?.... 14.52°* 11.66 11.66 11.64 11.66
Substitute municipal and industrial water
supply, $/acrefoot ..o L N 345 333 3.45
Supplemental water supply *
Contrs Costa County, $/acre-foor........ 15.20 9.06 9.06 8.92 9.06
Sokno County, $/scre-foot—....____ 17.00 8.82 8.82 8.68 882
Agriculcural water supply, $/acre*.__.._ 7917 1.50 1.50 145 1.50

!Ampdcnimmedmdmiuldo-nupulod.v-hxudom xeflect prices for project services,

'P«-ll-unkipnludhdumhlmmvdﬁwnth&nmCm-&m.ﬂmhdﬁ«s:lmmfmbrwnmfmmtheml
Allocated costs reflect benefits from improved 3

® Includes estimated excess water treatment due to salinity degradation.

lwrummmummmumwumm vary between $2.00 and $5.00 per acre-foot, depending upon plant

-Anmmmmmnmw jon of the M A
‘Commﬂmum-nhlhuu.m:auiummmmkwm
¥ Cost expressed us Jous per acre due to salinity incursion.




per acre-foot for all water exported from
the Delta by the State Water Facilities. Sim-
ilar costs with the other projects would be
about $0.66 per acre-foot.

It is anticipated that a federal contribu-
tion would be provided for flood and seep-
age control. This contribution, tentatively
estimated at $10,123,000 for the Typical
Alternative Delta Water Project and $16,-
020,000 for the Comprehensive Delta
Water Project, would probably reflect cur-
rent- federal policy for allocation of costs
of levee improvements, and would be based
on reduced flood damages and net savings
from reduced levee maintenance costs. Lo-
cal costs of maintaining existing levees in-
corporated in the master levee system prob-
ably would not be directly mer by local
districts. Maintenance would be included in
the total project costs, and a portion of these
costs would be allocated to local benefici-
aries.

The total project costs allocated to vehic-
ular transportation were suballocated to the
benefited counties and to the general pub-
lic. The allocation to the general public
reflects enhancement of recreation, and was
considered nonreimbursable.

COMPARATIVE SUMMARY OF ESTIMATED ANNUAL COSTS OF
FLOOD AND SEEPAGE CONTROL WITH AND WITHOUT
DELTA WATER FACILITIES DURING 1960-2020 *

(Per acre)
Island-group

Item Isleton Lodi Hole Tracy Brentwood | Shermsn
Present control cost $8.00 $8.00 $7.50 $6.50 $7.50 $9.00
Future control cost without a project ._....... 1085 1029 9.16 7.50 883 13.10
Annual damage savings with s project ... 2.80 1.65 0.35 0.20 1.32 3.12
Typics! Alternative Deles Water Project

Allocated project cost SN 1 | ) 217

Interior levees and pumping cost ... 7.96 734

Toual control cost $10.00 $9.51

Net savings 3.65 243
Comprehensive Delts Water Project

Allocated project cost e e 2,15 2.9 2,09 2.29 238 2,53

Interior levees and pumping cost ... 796 734 6.66 497 6.04 10.57

Total control cost $10.11 $9.63 $8.75 $7.2¢6 $8.42 $13.10

Net savings 3.54 231 0.76 0.44 173 312
1 Avenage of estimated mm-mmvmuumwmmmmm

COMPARATIVE SUMMARY OF ESTIMATED ANNUAL COSTS AND SAVINGS
WITH VEHICULAR TRANSRORTATION IMPROVEMENTS DURING 1960-2020 1
Contra Costs San Joaquin | Sacramento

Item County County County
Typical Alernative Delta Water Project

Allocared project cost L . $41,400 $4,500

Operstional savings ro Ppresent road system - 38,500 1,100

Savings to road users - 265,700 105,200

Net savings = 268,800 101,800
Comprehensive Delts Water Project

Allocated project cost 13,300 95,700 11,200

Operational savings to present road system 2,900 59,300 5,000

Savings to road users 82,000 465,600 119,700

Net savings 71,600 429,200 113,500

1 Average ammm‘ggmrﬁtVﬂqhmuuﬁ;ﬂh:@msm&mm

NOTE: There would not be suy

within the Delts.




MILLIONS OF DOLLARS

The staging of construction of Delta water facili-
ties would be based on needs for project services and
economics of construction. Since the need for sal-
vaging water would increase with time, the neces-
sary works would be staged accordingly for any of
the plans for the Delta Water Project. However,
the Chipps Island Barrier Project could not be con-
structed in stages. Economics of master levee
construction on organic soils dictatc an extended
construction period, cven though the need for flood
and scepage control is urgent.

The graphs illustratc schedules of expenditures
of capital and opcrational costs, provided arrange-
ments were madc at an carly date for repayment of
the costs and construction begins in 1963. The esti-
mates of capital cost of the Typical Alternative
Delta Water Project and the Comprehensive Delta
Water Project include funds tentatively considered
to be nonrcimbursable for flood and seepage control
benefits and recreation benefits. The estimated non-
rcimbursable allocations for flood and scepage con-
trol, which it was assumed would be provided by

I] OPERATIONAL COST

l CAPITAL COST

o e e e e o e

|. 3 )I : JULUUL Y . g
CHIPPS ISLAND BARRIER PROJECT .

P .

the Federal Government, amount to about $10,123,-
000 for the Typical Alternative Delta Water Proj-
ect and §16,020,000 for the Comprehensive Delta
Water Project. The estimated allocation of capital
costs to recreation land and access would be $7,-
756,000 with the Typical Alternative Delta Water
Project and $16,552,000 with the Comprehensive
Delta Water Project. The corresponding allocations
of annual operational costs would be $101,000 and
$192,000, respectively. It was assumed that the allo-
cated capital costs for recreation land and access
would be nonreimbursable and be borne by the
State of California. It was also assumed that the an-
nual operational costs would be reimbursable from
gas tax funds and nominal rental charges on land
made available for recreation development.

The allocated reimbursable costs for water sal-
vage and western Delta water supply would be re-
paid by water charges. The charges would be based
on integrated repayment of other necessary State
Water Facilities. The reimbursable costs of flood

[l OPERATIONAL COST

l CAPITAL COST

l J“U“ Il jui iiinniﬂnnunuunuguuunﬂuuuu 0O000Cona)oaonanD,

SINGLE PURPOSE DELTA WATER PROJECT




of the San Joaquin River which would benefit from
flood and seepage control. An annual payment of
$0.86 per acre would be required.
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The comparative investment requirements for allo-
cated reimbursable costs, including interest and oper-
ational costs, of the several projects are shown in the
accompanying graph.
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CONCLUSIONS

GENERAL

The plans for Delta water facilities described in this report are
consistent with and would accomplish the water development
purposes embraced in the California Water Resources Develop-
ment Bond Act approved on November 8, 1960. Additional
features could be incorporated to provide flood and seepage con-
trol, transportation, and recreation benefits.

WATER SUPPLY

Problems of water quality in the western portion of the Delta
necessitate early construction of facilities to provide suitable
water supplies for present and future uses.

WATER SALVAGE

Without physical control works in the Delta, increasingly
greater quantities of fresh water from upstream storage will be
required to repel ocean salinity and maintain good quality water
for use within and export from the Delta. Water salvage will be
dependent upon coordinated operation of regulatory storage, ex-
port works, and Delta water facilities.

FLOOD AND SEEPAGE CONTROL

The magnitude of flood damage and the costs of flood and
seepage control will become increasingly greater as the land sur-
face of many Delta islands continues to subside. A master levee
system would reduce these costs. Early initiation of construction
is necessary to economically provide stable levees.

VEHICULAR TRANSPORTATION AND RECREATION

Improvements to the road system in the Delta are needed to
reduce costs of vehicular shipment and to develop the recreation
potential to accommodate an estimated 7,000,000 recreation-days
in 1990, and 14,000,000 recreation-days in 2020.

DELTA WATER FACILITIES

1. The Chipps Island Barrier Project would be functionally
feasible, would provide adequate water supplies of acceptable
quality for the Delta, and would salvage water otherwise needed
for salinity control amounting to an estimated annual average of
1,900,000 acre-fect based on a 60-year period. However, the net
benefits would be less than thé project costs in a ratio of 0.93:1.
Therefore, the project would not be economically justified. The
project would not be financially feasible, unless revenues could
be obtained from local taxes in addition to revenues derived from
water sales.

2. The alternative plans of the Delta Water Project would be
functionally feasible, would permit export of full water demands
on the State Water Facilities, and would provide adequate water
supplies, both in quality and quantity, for the Delta. The project
would salvage water otherwise needed for salinity control amount-
ing to an estimated annual average of 2,050,000 acre-feet based on
a 60-year period.

3. The Chipps Island Barrier Project would probably cause
disastrous reductions in the fisheries resource of the Delta. The
Single Purpose Delta Water Project would be the least detri-
mental of all projects and would reduce some losses of fish and




It is anticipated that the results of the planning studies sum-
marized in this bulletin and described in detail in the supporting
office reports will be the basis for selection of a general plan for
the Delta Water Project. However, it is recognized that definite
plans, designs, and operation programs will be dependent upon
further studies and negotiations on certain aspects of the project
plans.

LOCAL ACTION

Early consideration should be given by local agencies to the
extent of their interest in facilities which could be constructed
to provide local benefits. Acute water supply problems in the
western Delta, particularly in the agricultural lowlands, warrant
carly resolution of interest in plans for water supply facilities.
Consideration should be given to creation of master districts to
reprog.ent related areas of interest in flood and seepage control
benefits.

UNITED STATES CORPS OF ENGINEERS

Studies for flood and seepage control benefits and estimates of
the federal contribution were based on methods and preliminary
studies of the Corps of Engineers. Conditions in the Delta do
not precisely fit standard procedures, and it will be necessary for
the Corps of Engineers to make a detailed review of these studies
to determine the extent of federal interest.

UNITED STATES BUREAU OF RECLAMATION

The Delta Water Project would enhance the operation of the
Federal Central Valley Project by improving and insuring the
quality of water exported from the Delta and by providing good
quality water in the western Delta area in lieu of salinity control.
The extent of federal interest in these benefits should be jointly
analyzed by the Bureau of Reclamation and the Department of
Water Resources.

HIGHWAYS

The channel closures and wide landward berms of the master
levee system offer excellent opportunities for enhancing the road
network in the Delta. Studies should be made by the State Divi-
sion of Highways and county highway departments of transpor-
tation enhancement features, such as better road surfacing and
connecting roads, which might be incorporated in the project
plans.

FISHERY RESOURCES

To more definitely predict the anticipated project effects on
fisheries and to design the fish screens and other remedial meas-
ures, it will be necessary to study certain biological aspects of the
Delta fisheries. Joint studies of the anticipated project effects
should be undertaken by the Department of Fish and Game and
the Department of Water Resources.

OTHER STUDIES

Advance planning studies of flow distribution, salinity incur-
sion, water quality, and sedimentation should continue through-
out the design and early operation phases of project construction.

Test levee construction now being conducted pursuant to
legislative directives will be continued to determine the most
economical and efficient means of construction to provide an
adequate levee system.

A general plan for remedial recreation facilities and recrea-
tion enhancement has been developed. Specific plans for facilities
and development of land which can be made available for recrea-
tion uses should be prepared by county agencies, the Department
of Water Resources, and other appropriate state agencies.
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Table 3. Sacramento River Multiysar Proughis

(reconstructed from tree rings prior fo 1900)

Period (im) Am“m
157982 4 14
1593-95 3 - 93
1613-20 3 132
1651-55 S 123
1719-24 6 126
1735-37 3 122
1785-61 6 133
1776-78 3 12.1
1793-95 3 10.7
183941 3 129
184346 4 123
1918-20 (actual) 3 120
1929-34 (actual) 6 98
1959-62 (actual) i 130
1987-92 (actual) 6 100
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