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A barrier at Chipps Island would insure the water supplies in 
the Delta against salinity incursion from the Bay, but corrective 
features would be necessary to dispose of other . pollutants from 
sources upstream. The principal structure would consist of a 
gated ftoodway section, two deep-draft navigation locks, one 
barge lock, one small craft lock, a tug assistance facility, a verti­
cal baffte fishway, emergency navigation ac-
cess, and appurtenant operating facilities. The 
ftoodway section would have a net area of 
openings equivalent to the existing channel 
in order to preclude interference with flood 
flows. The conventional navigation locks 
would allow a limited amount of denser saline 
water to enter the upstream pool, hut this 
water would be removed from a sump by a 
salt-scavenging system of pipes and pumps. A 
barge lock would be located on Montezuma 
Slough near the new Grizzly Island bridge, 
about ten miles north of Chipps Island. 

A barrier at the Chipps Island site . would 
require a master levee system along principal 
channels in Suisun Bay to contain the high 
tidal stages, which would be higher than the 
present high stages. Additional dredging of 
navigation channels also would be necessary, due to 
Jower low tidal stages downstream from the barrier. Maintenance 
of water levels in Delta channels at lower than present stages 
during summer months would require improvements to the Delta 
levees, but the nature and extent of the improvements cannot 
be accurately evaluated without the project in operation. A drain 
would be constructed to convey municipal and industrial wastes 
and agricultural drainage water from the San Joaquin Valley 
into tidal water downstream from the barrier. Cooling towers 
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would be required for the two principal pow~r plants which 
would discharge warm water into the barrier pool. 

The type and design of the facilities described in this report 
incorporate results of preliminary designs and quantity estimates 
of the Corps of Engineers in current work on barriers in the 
San Francisco Bay system. &timates of the capital cost of the 
facilities were based on constroction costs prevailing in 1960, 
plus 15 percent for contingencies and 15 percent for engineering 
and overhead. The anticipated schedule of construction of the 
facilitres is indicated in the tabulation of estimated capital costs. 

SUMMARY Of ESTIMATED CAPITAL COSTS 
CHIPPS ISLAND BARRIER PROJECT 

Feature ind date of construction I Capital cost 

On Site Features 
FJoodway structure (1964-70) -----------····--------·-----·--·---·--·· 
Loeb (1964-70) ---·---··----··------· -·--------· 
Salt-scavenging system (1968-70) ---------------·--­
Emergency navigation access (1964-66>----·--··-·----­
South abutment md access facilities (1964-65)------------·-
Fishway (1969) ----·---·-·----·----------··-· 
Buildings and miscellaneous (1966) ______ ··----------·-··-
Montezuma Slough closure and barge lock (1968-70) _______ _ 

$44,119,000 
74,278,000 
3,768,000 
6,092,000 

723,000 
79,000 

2,062,000 
3,492,000 

Subtotal. On Site Features...-----------------···- 1134,613,000 

Off Site Features 

Waste disposal facilities (1967-70) --------------·--···---- 126,914,000 
Extension Sm Joaquin Valley drain (1967-70)___________ 17JS6.000 
Suisun Bay levee system (1964-73)-.. - ·--------·---- 21,608,000 
Shoreline facilities and dredging (1968-70)_____________ 1,481,000 

Subtotal, Off Site Fcatores .----···-------·--·-··--·--·-·- ·---···- 167,JS9,000 
TOTAL CAPITAL COST, 
CHIPPS ISLA}l.."D BARRIER PROJECT--·--·-··---·---·- $201,972,000 

CHIPPS ISLAND BARRIER SITE 
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A barrier at Chipps Island would provide 
a definite separation between saline water in 
the Bay system and f rcsh water in the Delta 
channels, thereby preventing salinity incur­
sion and assuring adequate water supplies in 
the Delta. However, there would be attend­
ant operating problems, .and the bartier and 
appurte11anccs would not provide ftood 
control and related benefits to the Delta. 

\Vith the floodway gates closed, the in­
flow to the Delta to supply local uses and 
export pumping plants would be distributed 
in the channels as shown in the schematic 
diagram. Large quantities of water would 
be directed through channels in the western 
Delta to remove heat wastes and maintai11 
satisfactory water quality conditions. Stor­
age in the channels could be utilized to 
achieve a limited amount of regulation. 
However, navigation requirements would 
prevent controlling the water level lower 
than one foot below mean sea level, with­
out additional dreqging. Seepage and levee 
stability problems would limit the maxi­
mum level for sustained storage to about 
two feet above mean sea level. Economic 
analyses of various operating ranges indicate 
that a three-foot range in water levels for 
conservation of flood water would be most 
economical. 

Electric analog model studies reyeal that 
the barrier would increase the tidal ampli-

tudes downstream from the structure. An 
unusually ·large amplitude of 6.3 feet at 
Chipps Island under present conditions 
would be increased to about 12 feet by a 
barrier. Changes indicated on the electric 
analog model were generally confirmed by 
preliminary tests by the U.S. Corps of En­
gineers on a hydraulic model which indi­
cated slightly smaller increases in tidal am­
plitudes and a slight decrease in the mean 
tide level. The lower low water would 
seriously a1fect navigation depths, and the 
higher high water would seriously affect 
levees along the downstream bays and mu­
nicipal, industrial, and military installations 
along the shore lines. Remedial measures 
would be neceswy. 

Disposal of cooling water from power 
plants and other industries would cause an 
increase in temperature in the nearly quies­
cent barrier pool. This increase in tempera­
ture would reduce the efficiency of cooling 
equipment and adversely affect .6.sh, and 
could cause significantly increased corro­
sion in equipment exposed to the warmer 
water. The monetary magnitude of these 
effects would be dependent upon the 
amount of heat energy dissipated in the pool 
by existing and future industries, and many 
other factors which cannot be fully evalu­
ated at this time. Satisfactory conditions 
could probably be achieved by passing cool- SCHEMATIC DISTRIBUTION OF ~ 
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ing water from the principal power plants 
over cooling towers. 

To maintain satisfactory water quality 
conditions in the barrier pool, it would be 
necessary to convey industrial and munici­
pal wastes to tidal water. Drainage water 
from the San Joaquin Valley would also 
have to be discharged into tidal water. 

Saline water entering the pool through 
the locks would be allowed to settle in a 
sump from which it would be pumped by 
a salt-scavenging system. Operation of locks 
would cause delays of about 3 S minutes 
per transit for deep-draft vessels and 20 
minutes for tugs and smaller vessels. Assist­
ance would have to be provided to maneu­
ver deep-draft ships through the locks. A 
tug and operating crew . for this purpose 
would be necessary at all times. 

National defense aspects . dictate that an 
emergency navigation access be incorpo­
rated in the barrier. This access would con­
sist of concrete bins filled with sand in a 
section of the barrier. In an emergency, the 
sand would be pumped out and the bins 
towed out of the channel. 

Anadromous fish would be pa~d 
through a venical baffle fishway, compris­
ing a series of baffles with vertical slots ex­
tending to the bottom to provide passages 
for water and fish. The baffles would dissi-

pate the energy of the water and create 
a series of bays with a slightly lower water 
level in each adjacent downstream bay. The 
bays would provide resting areas for the 
fish after passing through shon distances 
of high velocity water in the slots. During 
high tides downstream from the barrier, 
the fishway would be closed by a gate to 
prevent saline water from entering the pool. 

During flood conditions the gates in the 
barrier floodway would be opened. Flood 
stages in the Delta would be essentially the 
same as under present conditions for com­
parable flood flows. Since master levees in 
the Delta are not incorporated in this plan, 
high flood water would occur in all the 
channels. Although the flood stages would 
not be changed, levee stability problems 
would increase. Tidal fluctuations presently 
keep the levees saturated a few feet above 
the mean tide elevation, but under barrier 
conditions the peat levees would dry out 
and crack when water levels would be 
drawn down to ~bout one foot below sea 
level. Should a sudden flood occur the open 
barrier gates would permit tidal .fluctuations 
throughout the Delta and sections of some 
dried-out levees might become unstable and 
fail as the water levels rapidly rise and fall. 
Remedial work would be required as prob­
lerm develop. Allowances for cost of this as 
yet undefined work arc not included in the 
cost estimate. SCHEMATIC DISTRIBUTION 
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This system of works would accomplish essentially the same 
resnlts as a barrier at Chipps Island, that is, adequate water sup­
plies for the Delta and for export there£ rom, but would not 
necessitate costly remedial works. Good quality water supplies 
for the Delta and export pumps would be separated from saline 
water by control structures operated with a relatively small rate 
of f rcsh water outflow. Water would be supplied in the western 
Delta area through new supply facilities, and in the rest of the 
Delta existing irrigation and drainage works would continue in 
operation. There are no flood control features in this plan. 

Control structures with gated openings for discharging flood 
flows would be located on channels of the Sacramento, Mokel­
umnc, and San Joaquin Rivers. A barge lock and fishway would 
be incorporated in the Sacramento River control structure. Earth 
fill channel closures would be constructed at four locations. In 
1980M82, additional gates would be constructed at the existing 
hcadworks of the Delta Cross Channel of the Central Valley 
Project. Small craft locks and portage facilities would be incorpo­
rated in certain control structures and channel closures. Vertical 
louver fish screens would be constructed at the head of Georgiana 
Slough and at the Delta Cross Channel near Walnut Grove, and 
rotary drum fish screens would be constructed at other diverM 
sions. 

Water supply facilities would serve areas in the western Delta. 
The Montezuma Aqueduct would be constructed in about 
1968-71 and in subsequent stages to serve water to potential 
industrial land and some agriculture in central southern Solano 
County, and to supplement supplies in Contra Costa County. 
Works, would also be included to remedy detrimental effects of 
project operation, such as seepage alleviation along the Sacra­
mento River channels and modifications to existing irrigation 
and drainage works made necessary by the project. 
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About 1,900 acres of land in the Delta, mostly small unrcclaimed 
islands, would be used for disposal of excess dredged material. Many 
of these areas would be available and desirable for development as recrea­
tion areas. 

Additional water could be salvaged by completely separating good 
quality cross-Delta fiows from tidal water, and thereby. reducing the 
amount of fresh water outflow needed for salinity repulsion. These 
second stage features would include a siphon under the San Joaquin 
River, additional channel closures, control structures and appurtenances, 
and water supply facilities. These works may be indefinitely deferred, 
depending on their need. 

Estimates of the capital costs reflect 1960 construction costs, plus 1 S 
percent for contingencies and 15 percent for engineering and overhead. 
The anticipated constroction schedule is indicated in the following 
tabulation: 

SUMMARY OF ESTIMATED CAPITAL COSTS 
SINGLE fURPOSE DEL TA WATER PROJECT 

Feature ind dtte of consuuction I Capital cost 

Steunboat Slou1h control strUCtUre (1961-70) -------·· 
Miner Slou1h closure · (1970)-·----·-------------·-· 
Ryde control ttructure, harp lock, ind fishway (1968-71) ________ , __ 
Holllnd Cat control strueture (1973-?S>-----··-------------------
Mokelumne River c:oottol ltl'\lCtUl'e and small craft lock (1973-75) ________ _ 
Croes-Delta Canal headworb (1990-82) ------------
Fish screedl: Cross-Delta Cenal and Georsiana Slough (14'61-70) ______ _ 
Cosura: Potato Sloaah, Old R.iver, and Middle IU,.er (1974-76>------·-­
Fishermans Cut closures (2) (1964)____ __ 
Amcultunl water facilities (1963-65). ________________________ _ 
~unicipal and industrial water facilides (1961-71, 1980, 199S, 2010) ________ _ 
01annel dredsins (1974-78)___________ --------­
Bank proteetion (1976-71)_ ... ---------------------------­
Seepqe .Ueviatlon facilities (1970-------···-·--------····-·-····-

$2,943,000 
108,000 

S,653,000 
2,761,000 
1,9Sl,000 
1,223,000 
J,500,000 

404,000 
m,ooo 

4,300,000 
U,952,000 
7,lS4,000 
1.880,000 

593,000 

TOTAL CAPITAL COST, FIRST STAGE FEATURES-··--------- 146,m,ooo 

TOTAL CAPITAL COST, SECOND STAGE FEATURES-----·-···- $23,765.000 
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A Single Purpose Delta Water Project 
would salvage water otherwise wasted to 
Suisun Bay for S2linity control, and would 
provide water supplies for the Delta and 
for export and use in areas of deficiency. 
The project would allow salinity to en­
croach somewhat farther into the Delta than 
under present operations; however, the area 
alfccted by this controlled incursion would 
be supplied water by new facilities. Certain 
aspects of opention described in the follow­
ing paragraphs would also apply to other 
variations of the Delta Water Project. 

Control structures on the Sacramento 
River system would diven water southward 
toward the center of the Delta. Control 
structures and closures on chmnels east of 
Franks Tract would cause the water to flow 
toward the export pumping plants in chan­
nels in the center of the Delta. With this 
type of operation, it would be necessary to 
prevent bnckish saline water from mixing 
with fresh water in the center of the Delta. 
This control could be accompmhed by pro­
viding fresh water outflow in the Sacra­
mento and San Joaquin Rivers. 

The salinity control line, with control to 
a mean concentration of 1,000 pans of 
chlorides per million parts of water (1,000 
ppm), would be maintained in the San Joa­
quin River near the mouth of False River, 

about 7 miles upstream from Antioch and 
in the Sacramento River at Decker Island, 
about 1 Yz miles below Threcmile Slough. 
Salinity control at these locations could be 
accomplished by maintaining m out.flow 
from the Delta of 1,000 sccond-f eet, of 
which about 60 percent would be released 
through the San Joaquin River and the re­
mainder through the Sacramento River. 

Good quality water from the cross-Delta 
flows · would be available in existing chan­
nels throughout 90 percent of the Delta 
lowlands. Water would be provided to all 
agricultural lands downstream of the line of 
mazimum salinity encroachment of 500 
ppm of chlorides. The mean concentration 
of chlorides would be about 250 ppm at 
loations on this line. Research studies by 
the University of California indicate that 
scepaJC of any brackish water from the 
channels into the Delta islands can be con­
trolled below the plant root zone by appli­
cation of good quality water on the surf ace. 
The supplies diverted from the cross-Delta 
flows would normally contain between 20 
and 80 ppm of chlorides. 

Water would also be provided to munici­
palities and for cert2in industrial uses in the 
western Delta area. Most of the required in­
dustrial cooling water could be supplied 
from the adjacent channels. The Contra 
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Costa Canal could serve the projected in­
dustrial requirements in its service area until 
about 1970, and significant industrial dcvcl:.. 
opment in southeastern Solano County is 
not anticipated before 1980. The Monte­
zuma Aqueduct would be constructed to 
convey supplemental water from the pro­
posed North Bay Aqueduct and would be 
linked to the Contra Costa Canal near Pitts­
burg in 1980. The capacity of the Contra 
Costa Canal would then be utilized pri­
marily between the Deka and the connec­
tion with the Montezuma Aqueduct. The 
estimated quality of the water would be 
very good, with , a chloride content gener­
ally ranging between 1 S and 80 ppm, total 
dissolved solids ranging between 12 S and 
300 ppm, and with total hardnC$5 of be­
tween 40 and 160 ppm. 

Existing irrigation water supply facilities 
throughout most of the Delta would not be 
affected by operation of the export pumps, 
but the average water level in the southern 
portion of the Delta would be lowered 
slightly. Irrigation facilities affected thereby 
would be modified under the project. 

Small increases in tidal amplitudes of 
about 1.S feet would occur at the Sacra­
mento River and Steamboat Slough control 
structure sites, but the mean water level 
would not significantly change. The effects 
would be very minor at Rio Vista. 

The average water level upstream from 
the control structures would be gradually 
raised to a maximum of about 2.5 feet under 
full project operation in about 3 0 years. 
The increase would occur during summer 
months, and any resultant increased seepage 
from the channels would be fully consumed 
by crops on adjoining lands without dam­
age. 

During flood periods, the control struc­
tures would be opened and flood stages 
throughout the Delta would be similar to 
those under present conditions. Flood stages 
on the Sacramento River would be slightly 
higher for longer periods due to closing of 
Miner Slough. This effect would tend to in­
crease seepage conditions during a critical 
crop planting time, and might necessitate 
installation of seepage alleviation works. 
Such works would also allevi2tc existing 
seepage problems. 

The future value of water and quality 
considerations might justify construction of 
the second stage features to permit further 
reduction in the fresh water outflow from 
the Delta. The outflow could be reduced to 
the amount of unavoidable losses, or about 
7SO second-feet. The -value of the addi­
tionally salvaged water would probably not 
justify construction of these works before 
1990. 
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Several additional features can be added to the bas1c Single 
Purpose Delta Water Project to provide varying degrees of local 
benefits, in addition to adequate water supplies. These additional 
features would be for flood and seepage control, transportation, 
and recreation. While the economics of construction and opera­
tion factors would dictate grouping certain islands within en­
circling master levee systems, flood protection for any one or 
more of several groups of islands could be undcnaken. 

The Typical Alternative Delta Water Project, one of several 
alternative plans, would include flood protection for the islands 
in the north central portion of the Delta around Isleton, and for 
the northeastern islands in the vicinity of Lodi. F oortecn channel 
closures would be required in addition to those in~rporated in 
the Single Purpose Delta Water Project. Minor modifications 
and additions would be made in the irrigation water supply and 
drainage facilities. Rotary drum fish screens would be incorpo­
rated where required in all water supply works, and a vertical 
louver screen would be constructed at the headworks of ·the 
Cross-Delta Canal at Walnut Grove. Bear Creek would be di­
verted into the Calaveru River. 

The master levee system would include existing levees of the 
Sacramento River Flood Control Project. Other existing levees 
would be improved by constrocting a berm on the landward side, 
and by raising the levee crown where necessary to increase the 
f rceboard. Public roads would be relocated from ltvee crowns to 
the bcnns. A service and maintenance road would be placed on 
the crown of the levees. 

Small craft locks would be constructed at cenain channel clo­
sures. At locations where rapid trans.its of boats under 2 S feet 
long would be necessary, a tank elevator boat portage would be 
installed. 
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About 1,900 acres of Delta land would be filled with exc~ dredged 
material, md most of this land would be available for recreational devel­
opment. The additional gates on the Cross-Delta Cuial headworks and 
the extensions of the adjacent highway and railroad bridges would be 
constructed with about 16 feet of clearance above the present average 
water level to improve small craft access between the Sacramento River 
and channels of the Mokelumne River system. 

The second stage f camrcs of this project would be similar to those 
contemplated for the Single Purpose Delta Water Project. 

Estimates of capital cost were based on 1960 consuuction costS plus 
1 S percent for contingencies and IS percent for engineering md over­
head. 

SUMMARY OF ESTIMATED CAPITAL COSTS 
TYPICAL ALTERNATIVE DELTA WATER PROJECT 

Feaaue snd date of consuuction I Cipital cost 

Steamboat Slough control suuaure (1961-70)---·---'---·------·----·· Sl,943,000 
Miner Slough closure 0970>---·-··------·------------- 108,000 
llYde conuol strUctUre, baqe lock, and fishway (1967-70) _______ . ------ S,653,000 
lfolland Cut control lttOCtUre (1973-75)______________________ 2,761,000 
Croa-Delu Canal headworks (197S-77)___________________ 1,998,000 
Cross-Delta Canal fish ICl'cen (1961-70)--------------·---·· 3,S00,000 
Old River and Middle B.ivcr clOIUl'el (197S>----------·-·-··-·--- 2S8,000 
Filhermtns Cut closures (2) ( 1964 >------------·--·------------- 133,(XX) 
Apicultunl water facilities (196J-6S) ·-----·----·-·--· -· 4,282,000 
Municipal and industrial water facilities (1968-71, 1980, 1991, ZOIO)_____ 13,952,000 
Olannel dredains (1974-71>---------·------·----------·-·----· 7,224,000 
Muter levee system (smell craft locks and portages, 

irrigation and drain11e worlcs) 
Isleton island-croup (1964-80) ··--················-----··-----················- ······- ·· 12,610,000 
Lodi islsnd-group ( 1964-11 >-··-··············-·--···--·-·----·-··-··-···-·--···········-·····-··· l l,4J9,000 

Bear Creek diversion (1967-70>..-·-----·-·-··-·-·--·-·--·---·-·--··-··-····- 670.000 

TOTAL CAPITAL COST, FIRST STAGE FEATURES .... -·············-··-·· 167,SJl,OOO 

TOTAL CAPITAL COST, SECOND STAGE FEATURES-.. - ................ 123,635,000 
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Operation of the Typical Alternative 
Delta Water Project would be basically the 
same as with the Single Purpose Delta 
Water Project. Good quality water would 
be transferred directly across the Delta and 
degradation in water quality from salinity 
incursion would be prevented by limited re­
leases of fresh water with the same degree 
of control as under the Single Purpose Delta 
Water Project. Water supplies for the Delta 
would be distributed from the cross-Delta 
ftows. 

Irrigation water for the Isleton island­
group and the Lodi island-group would be 
divcncd through siphons from the er~ 
Ddta Canal into interior channels. Existing 
diversion works out of the Cross-Delta 
Canal, which would be rebuilt during con­
struction of the master levees, and diversion 
works out of the interior channels would 
continue in operation. Dninagc pumping 
plants at channel clo.mrcs would have capa­
city to remove all water pumped from the 
islands into the interior channels. Under all 
alternative plam for the Delta Water Proj­

ect, the irrigation and drainage works would 

be managed by local districts. Adjustments 
in costs of operation and maintenance 
would be made with the districts to reflect 

costs allocated to interests other than the 
local districts. Water supply facilities serv­
ing several districts or agencies would be 
operated by the State or by an appropriate 
master district or agency. 

Flood flows would be contained in prin­
cipal project channels in those portions of 
the Delta protected by the master levee 
system, and levees along interior channels 
would no longer be subject to high flood 
stages. Levees on interior channels would 
not need to be as high as for present condi­
tions, and could be allowed to settle. Expe­
rience has shown that Delta levees reach a 
state of equilibrium if they arc allowed to 
settle a limited amount. Thus much of the 
periodic rcconstrnction of the interior lev­
ees would no longer be necessary. Bank 
erosion problems due to ftood flows also 
would be eliminated on interior levees. 

Storm runoff from upland areas surround­
ing the Delta would be pumped into flood 
channels, except in the case of Bear Creek 
which would be diverted into flood 
channels. 

Water levels in the interior channels 
could be lowered to achieve reductions in 
the amount of seepage into the islands. In 
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pnctically all channels the level could be 
five feet lower than the present average 
level, or about three feet below sea level, 
without causing maneuvering problem for 
small craft. Any resultant shallow depths 
in specdic locations could be increased by 
dredging. 

Small craft locks and ponagc facilities 
would be operated without cost to the 
boating public as the costs would be allo­
cated to beneficiaries of the master levee 
system. The locks would be operated in a 
standard manner with pumps for tilling and 
draining. The boat portages would be tank 
elevators with a gate at one end. The tank 
would be lowered below the hull of the 
boat, and the boat would then move be­
tween guides over the tank. The counter­
weighted tank would then be raised to the 
higher water level and the gate opened to 
permit the boat to move out under its own 
power. The time for operation after posi­
tioning of the boat over the tank would be 
less than one minute. The boat would be 
in the water at all times and there would 
be no contact with the bottom of the hull. 

Thc·operation and maintenance of public 
roads located on the berm of the master 

levees would be less costly than for existing 
roads, which must be periodically recon­
structed due to levee settlement and levee 
rebuilding. Maintenance of the public roads 
would be by local agencies. Closures in the 
master levee system of this plan would 
eliminate the need for continued operation 
of four ferries. 

Reduction of the water surface area un­
der tidal influence would cause limited in­
creases in tidal amplitudes in the Delta, but 
no significant changes in the average water 
levels. Such changes on the Sacramento 
River and Stwnboat Slough would be simi­
lar to those under the Single Purpose Delea 
Water Project, and amplitude changes in 
the San Joaquin River in the heart of the 
Delta would be less than one foot. How­
ever, dredging would be necessary in some 
navigable channels. 

Small islands in bends and side channels, 
which would be reclaimed and raised by 
filling, would be available for recreational 
development after the areas arc no longer 
needed for disposal areas. It is contemplated 
that urangemcnts would be made with local 
governmental agencies for recreational de­
velopment of the lands, either by direct 
means or by leasing to concessionaires. 
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